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ABSTRACT

Present study aims at investigation of the parity sjgegifect of kin help on the transition
between births among natural and controlled fertiiigh cohorts of Bejsce parish. The
hypothesis states that kin help should be of partidofgortance in case of higher order
births. Thus, kin effects understood as reduction in th&scof childbearing (direct
childcare, provision of the resources) or nutritionaleet$ should be of particular
importance at higher parities.

The analyses are based on the multilevel hazard moidedsity transition with kin effects
represented by time constant and time varying covariatesddtia used for the estimation
of the models comes from the reconstitution of théstegs from Bejsce parish located in
the south central Poland. The reconstitution coverperiod between 1730 and 1968.
The results suggest that there was a strong kin edfgacially at higher parities. These
effects were mostly associated with the presence of menerative relatives
(grandparents). The analyses reveal only weak differendée kin effect between natural

and controlled fertility regimes.



INTRODUCTION

In traditional agricultural societies the family lifeass strongly influenced by the
extended kinship network that determined economic andlseelisbeing of the household
(Laslett 1988). Broad system of kinship and multigeneratioatire of traditional family
was frequently a safety net against uncertainty agsdciith agricultural production and
various unforeseen events. In the economic systenagoitulture, kinship network
provided a substantial increase in certainty about futuréinersification of risk among
between family (Kohler and Hammel 2001). This paper explore of the aspects of the
kin influence on family life, namely the influence orethates of reproduction within
households.

Many studies concerning traditional populations shown thatettistence of kin
networks strongly enhances reproductive performancedifidtuals by providing them
with additional childcare or material resources (Builinsg¢ al. 1994, Dunbar and Spoors
1995, Hill and Hurtado 1996, Sear et al. 2003, Tymicki 2004). A thealdteamework
that explains ultimate causes of such kin orientedisiftris related to kin selection theory.
This theory predicts that individual actions should bented toward enhancement of the
reproduction of close relatives (Grafen 1984).

The theory of kin selection originates in the work Hamilton (1964). Basic
evolutionary reasoning states that each organism duringdifatsstrives for optimal
allocation of the resources in order to maximise hfietreproductive success. The fact that
human life span consist of reproductive ages (15-49) andamoductive ages (childhood
and post menopausal period) creates an opportunity to disttiiiiavestments between
self reproduction (direct investments)and reproduction of the relativendirect
investments) Therefore, an overall lifetime reproductive performaondean individual
could be divided betweedirect reproductive effor{fown reproduction) and aimdirect
reproductive effor{help towards genetically related individuals).

The role of the indirect reproduction as a potentialangtion of altruistic behaviour has
been neglected until already mentioned work of Hamiltto pointed out that organisms
could contribute to genetic pool of the population alsoinwesting in reproduction of

relatives. In the light of this theory, such a genetatribution stands for the main reason

why genetically related organisms reveal altruistic bieha towards each other.



Hence, the kin selection framework provides a naturaitpadireference for the analysis of
the kin influence on individual reproductive performancewdver, any applications of
this framework to any historical or traditional populatlwave to be very cautious. This is
due to the fact that the kin oriented altruistic behavghauld be considered as a product
of evolutionary process. Therefore it cannot be asduha there is an evolutionary force,
which selects traits associated with the kin oriemtiediism in the studied population. The
fields of interest are short term social and demogragmsequences of kin oriented help,
rather than the long-run evolutionary consequences oflsettdwviour. Moreover, one have
to be fully aware that the altruistic behaviour towamlatives are not merely ‘genetically
programmed’ but are enhanced and maintained by the samiaisnand the rules of
reciprocity (Gintis et al. 2003).

Already mentioned studies investigated the kin effectsfemmale reproductive
behaviour (Sear et al. 2003, Tymicki 2004). The results shoen that there was a strong
influence of selected kin groups on the rates of proigmes$s next birth which resulted in
higher completed fertility. However, these investigagiovere not concerned with the birth
order which might be considered as a simplificationgesiit is unrealistic to assume that
the kin help had an equal effect over the whole lifenspathe recipient. It is more
plausible to assume that the intensity of the kin éffecthe reproduction had a different
effect with respect to the parity of the recipientefiéfore, present analysis focuses on the
hypothesis that kin help had a different effect witlpees to the parity.

The differential effect of kin effect over individueeproductive life-span should
manifest through the positive relationship between poesefthe various kin groups and
increased proportion of higher order births. This reasoningsedon the assumption that
help provided by kinsmen should lower costs associated eVitkibearing and thus
facilitate achieving of higher completed fertility. Thiggament is based on the economic
analysis of demand and supply for children (Becker, 1998; BeahkéerBarro, 1988;
Easterlin and Crimmins, 1985). Within this framework, growiogts of children are one
of the main factors that reduce demand for children and thusing reduction of
completed fertility. Therefore any reduction in costsudthatimulate demand for children
and therefore lead to higher fertility. From this persipec those households which
receive help from the kin groups should exhibit higherligriiue to the reduction in the

costs of children. This reduction in costs could be assutwith direct childcare (time



spend on helping behaviour), provision of resources (bothmiother and child) and
improving nutritional status of the children.

It has to be noted that the forms of help and th#&ce on the reproductive
behaviour could have different meaning in the contextookrolled and natural fertility
regimes. In the latter case, help should primarilyceom provision of nutritional resources
both to the mother and a child, whereas among cordrdddility groups help should
reduce alternative costs of having children like foregoages or time costs. Moreover,
the kin effect in the case of both fertility regisnshould be of particular importance for
transition to above-average birth orders. That isktheeffect should be significant in the
case of birth orders that exceed average for a givengiapuor cohort. This implies that
individuals receiving help from their families achieved abaverage reproductive success
in their groups which converges with above mentioned ewolarty reasoning. In order to
understand these relationships we have to throw sayhe din the pathways of the kin

influence on female reproduction.

Pathways of the kin influence on reproduction

As described extensively elsewhere (Crognier 2003, Crognar 2001, Tymicki
2004), in order to account for the positive relation betwdin oriented help and
reproductive success of the recipient, both componentspodductive success have to be
considered; the number of produced offspring and the nuaflsmrviving offspring. The
hypothesis concerning the kin effect on the reproduction asstimat this effect operates
through both components. Kin help understood as a provisitieatsources on the one
hand increases survival of the new-born children and oattiex hand, due to lower costs
of additional child, leads to higher completed fertilitfhese two ways, from the
theoretical point of view, constitute an exhaustige d¢if potential influences; kinsmen can
contribute both to increased offspring survival or fadéitarogression to the next birth.

The kin effects on the number of surviving offspring orva@l of a new born
infant were investigated in many studies (Beise and Voland 2@a2,e% al. 2003, Sear et
al. 2000, Tymicki 2004). The relation between presence of kinsand the risk of
transition to next birth, with few exceptions was not a particular interest of
demographers so far (Sear et al. 2003, Tymicki 2004). Thesesstuere primarily
interested in the overall effect of kin on the ratdsansition to subsequent birth, whereas

this study tries to focus on the distribution of the &ffects over the individual life span of



the recipient. As noted earlier, using the demand-sujppigework it can be shown that
kin help lower the costs of childbearing and promote mighenpleted fertility. However it
has to be noted that there could be different pathwéttse kin influence on reproductive
behaviour in pre-transitional and post-transitional ctsh{populations).

In all human populations, the pace of conceptions and delsveriregulated by the set of
factors known as proximate mechanisms(Bongaarts 1978)e Taetors like duration of
the lactation, post partum ammenorhea, irregulariteghe menstrual cycle (higher
frequency of anovulatry cycles) and coital frequeneyemesponsible for the probability
of transition between successive births and thus litetieproductive outcome. Although
these factors are present in all human populations Wexe of particular importance
among natural fertility populations i.e. populations witth form of deliberate fertility
control. Therefore, the possible pathways of theikiluence on the reproductive rates of
women among natural fertility populations are assediatith the provision of resources
and reduction of workload. Improvement in the nutritiostatus of woman thanks to kin’s
help might lead to better biological condition and ttmushorter birth intervals and higher
transition risks (Cumming et al. 1994, Ford and Huffman 1998 J®93, Mosley 1979,
Pebley et al. 1991). On the other hand, kin support might eedaman’s workload, which
in turn could increase the amount of time spent in thedimid and possibly affect her
reproductive behaviour. However it might be difficultcapture these effects and separate
them from physiological rhythm of reproduction in natdeatility populations. As shown
by Sear and colleagues (2003) we cannot rule out the kinteftet the rates of
reproduction in populations without deliberate fertility gohtAlthough it could be argued
that these effects might be much stronger in the popoktin which fertility was a
controlled process and families were limiting theiproluctive behaviour consciously
(Easterlin and Crimmins 1985, Gallowayet al. 1994, Tymicki, 2004)

If we consider above mentioned theory from the persgedi the kin effects we
may suppose that a shift in the demand-supply schedule nrigditeca possibility for
kinsmen to affect the fertility rates of their rélas. In the pre-transitional period (natural
fertility) members of the kin group contributed mostlyreproductive behaviour of the
relatives by increasing the infant’s survival and nutmaiostatus of the mother. In the post
transitional period however, kinsmen could lower tbstg associated with childbearing
and thus led to higher fertility of their relativesxisting evidence suggest that this could

have been associated both with the provision of ressuocthe recipient’s household and



childcare (Turke 1988, Weisner and Gallimore 1977). On thehand provision of the
resources lowered the costs of children and on the otwed bhildcare was helpful

because of changes in the opportunities structure fongsare

Heterogeneity and fertility

Heterogeneity with respect to individual fecundabilityorse of the major problems in
the research focused on the correlates of reproduativaviour in traditional or historical
populations with natural fertility levels. The issue adtdrogeneity basically refers to
underlying differences between women in the levels efr tfecundability (Larsen and
Vaupel 1993). Some women might be more fertile due to dbtors that we cannot
observe directly, like better health status or geretaowment. Therefore, the unobserved
heterogeneity might obscure true relationships betweeles variables and cause severe
difficulties to isolate proper causal relationships betwthem (Vaupel and Yashin 1985).
For that reason, it is necessary to control foelmgieneity in the models of the kin effect
on reproduction.

The problem of heterogeneity is not the only one thathtmobscure true relationships
between kin effects and reproductive rates. We habe tware of the fact that phenotypic
and environmental effects that might trigger positiveti@abetween presence of the kin
and reproductive rates (Sear et al. 2003). For instancapduoirgenerational inheritance
of fertility, woman from big families (which means prese of may potential helpers)

might have many offspring but this do not necessarily si¢laat there were any form of
kin oriented help within families. For that reason welappethodology that minimises

potential heterogeneity and confounding phenotypic or envirotaheffects.

The groups of potential kin helpers

In the present study we use identical definition of tlmegtoups as in the previous
study (Tymicki 2004). The first group consists of woman’s oldeitdren, also called
helpers at the nesOlder children are considered to relieve mother fronddmiassociated
with childbearing and thus enhance mother's reproductionaiélgsis of the influence of
helpers at the negin mother’s fertility has proven this effect to igngficant (Bereczkei
1998, Crognier et al. 2001, Hill and Hurtado 1996), although in stames results have
been quite ambiguous (Sear et al. 2003). Generally it colddsaned that the presence of



older children indeed enhances woman'’s parity transitionaldiough there is differential
effect with respect to the sex of helpers.

The second group of potential helpers, catlatlof the neghelpers, consists of individuals
who terminated their reproductive span (woman’s mothemawtither in law). This group
can include also other kinsmen, like woman'’s sisters aothdns (mother’s kin helpeds
husband’s brothers and sisters and husband’s and wifeidfgthers. Although some of
these individuals are still able to reproduce (for instameman’s siblings) but this not
necessarily have to exclude them from the group potdrgipérs.

The effect of grandparents could be divided between fieetedf reproductiveand post-
reproductive helpersThis effect ofreproductive helperss rather straightforward since
presence of young and reproductive grandmother inhibits repneelyerformance of a
daughter. This is due to the fact that young grandmothéerpri contribute to her own
reproduction rather to the reproduction of her daughteredar, young mother might be
expected to contribute to the reproductive effort of ybeng grandmother rather to her
own. Quite opposite effect could be attributed to thegmes ofpost-reproductivegnon-
reproductive) grandmother. Females who terminated thaiodection are able to devote
their time and resources into helping behaviour towardsives. The relationship between
presences of post-reproductive females in the householdepnalductive behaviour has
been widely analysed as a grandmother hypothesis (Beisédand 2002).

The magnitude of the grandparent’s effect could be reinfdrgatie economic system
and rules of inheritance among polish peasant families.Ilysonawly married moved to
the husband’s parents farm and were dependent up to thenhamen parents passed the
farm to the son (Kopczynski 1998, Stys 1959). Depending onntheriiance system,
oldest or youngest son usually became a head of the faitdy death of the father.
Therefore, the development of his own family was dyricelated to the economic
independence, which was attained after father’s deatlseTémplanations could be useful
in the case of the hypothesis concerning positive rektiprbetween absence of paternal
grandfather and higher completed fertility.

Some studies have found the groumof of the neshelpers to be an important source
of help provided for mothers among traditional huntehegars(Hill and Hurtado 1996,
Sear et al. 2003). It could be assumed that the help providdusbgroup is associated
both with provision of the resource and direct childcdfer instance, woman’'s male

siblings and grandfathers would be rather concerned witligiwa of goods and



grandmothers with direct childcare. However, especiatiynen in post reproductive stage
turned out to be an important group, which affects survit@hddren, and thus leads to

higher fertility.

DATA
The study site

Present analysis of kin effects on reproductive outcarhdemales are based on the
data coming from the reconstitution of registers frorns&eparish located in south-central
Poland. This reconstitution study was initiated by theitlrist of Anthropology, Polish
Academy of Science, in the year 1965 under the supervisioRrafessor Edmund
Piasecki. The research team aimed at collecting deapbgr and anthropometric data
using techniques of parish registers reconstitution. Fostidy site, the researchers have
chosen Bejsce parish located in south central part @BI8q100 kilometres Northeast
from Cracow). The search criteria restricted possihlgces to big, rural parishes, located
on fertile soils, with a long and continuous settlen@atory, and well preserved parish
registers from the seventeenths to twentieth cestufiee Bejsce parish fulfilled each of
these criteria and moreover, was homogeneous with tepeationality and religion of
inhabitants. Also it was not exposed to any dramatic dapresike wars or plague. The
whole parish was founded in the year 1313, and throughoitg hlstory has relied on the
agricultural production. Unfortunately the information dwe tsize of owned land was
missing or incomplete and thus could not be included intabdae. For that reason it was
also impossible to reconstruct any information aboutoseconomic status (SES) of
inhabitants. Due to data collection obstacles, resear@inally decided to reconstruct only
data, which allowed tracing demographic history of the wipolpulation and particular
families covering the period from 1690 to 1968. These date pulished and described
in a monograph book by Piasecki (1990). The research teamsteucted the books of
baptisms, burials and marriages and linked obtained dataoimodatabase containing
around 40 thousands of cases. These data allowed recdngtfaatilies and genealogies
for the whole period under investigation. The estimafedata accuracy show that the
registers were rather complete from 1740 onwards (Fiad4€90). Therefore, present
analyses were conducted only for cohorts born afteyehe 1740). As already mentioned,
inhabitants of the parish were quite homogenous with respébe social status which at

least partially compensate lack of the information @en$ES. The majority of population



was small landholders or leased the land from the mamase. Only the minority (around

5% to 10%) was landless and worked as a hired labour force.

Shortcomings of reconstitution data

Although parish register data offer an interesting meseeaterial, they are not free
from some limitations. One of the main issues concerrtieguse of parish registers
reconstitution databases is the problem of selectiVinere are two major sources of the
distortions that might lead to selectivity of the d&tastly, parish registers were not run in
a very strict way. Thus, not all individuals had the sazhance of being registered.
Secondly, the selectivity of the data might be cdusemigration, which was not recorded
(for detailed description of shortcomings of parish rectungin data see: (Kasakoff and
Adams 1995, Saito 1996, Voland 2000). In the case of the Bejsaigadat these problems
are fortunately a minor concern since, as noted eattie parish books were run in a quite
strict way after the year 1740 due to introduction of tké laws (connected with the tax
system) which forced accuracy in entering the records the registers. Secondly,
migration in Bejsce parish could be divided between teal@ord permanent process. The
temporal migration was associated with labour migradibyoung boys and girls (around
age of 14 to 18). This process do not constitute a majoregamodihce after this period they
returned home and stayed in the parish for the re$teaflives. The permanent migration
of individuals or whole families was rather rare (lésan 3% of the total database) and
could not have any impact on the quality of the data (Bkad€©90). Another aspect, the
in-migration to parish, once again do not stands for majoblem due to its’ low rate

(around 1% of total database).

Sample selection and preparation

The construction of the database in order to analyseatity specific kin effects
was guided by requirements of multilevel event historglyais. This analysis of the
intensity of transition to next birth with respectkio variables and parity was designed to
capture the differential kin effect in the cohorts eigecing natural and controlled
fertility. Therefore it was necessary to distinguigtween women who gave birth in these
two different reproductive regimes. In the Bejsce patghonset of transition from natural
to controlled fertility appeared at the beginning of 2@ntury. The cohorts that had been
born before the year 1900 experienced relatively highifgrtilith the total fertility rate

1C



(hereafter TFR) around 5.5 to 6.0. The cohorts that resh tborn after 1900 were
characterised by significantly lower TFR ranging from #0the birth cohort 1900-1920
to 3.0 for birth cohort 1941-1960. Thus the year 1900 has been dwobera threshold
between natural and controlled fertility. In order tw@unt for differential kin effects in
these two groups a dummy variable was created indicatirggher a woman belongs to
natural fertility or controlled fertility cohort. Tihefore, model for each birth was
calculated separately for natural and controlled fgrtdirth cohorts.

The models for natural fertility birth cohorts werdccdated for transition from®i
birth to 2" birth and up to 10 birth and higher (calculated jointly for transition 9-d:d
higher). For the controlled fertility birth cohorts mésleere calculated for transition from
1% to 2 birth and up to B birth (jointly for transitions to 8 birth and higher). The

samples sizes are presented in the TABLE 1.
[TABLE 1 ABOUT HERE]

As could be noticed, the transition to first birth hagrbeexcluded from the
analysis. There were two reasons for exclusion ef fitet parity transition. Firstly,
transition to first birth and transition to higher art@ths involve different duration. In the
case of this model the basic duratiomusnber months since last birthhis basic duration
could be essentially this same for all parity traossi higher than transition to first birth.
The second reason, which is of theoretical nature, ariae it is plausible to assume that
there is a difference between a set of correlatgsoresible for transition to first birth and
transition to higher order parities. It is known thangition to first birth in historical
populations, to large extent, was determined by the ti@mgio first marriage (Goody
1983, Livi-Bacci 1999). First marriage was closely followedfitst birth and therefore it
could be assumed that there was a different set ofrdieiEnts responsible for entering
into first marriage that we do not account in our models.

The hazard model consists of basic duration, which isiti@m$o subsequent birth,
a set of the variables responsible for the kin effact @ set of the control variables. The
most of the kin effect on the risk of parity trangitiare captured by the following time
varying covariates: (i) presence of thelpers at the negmale and female siblings of an
index child older at least 10 years), (i) presence oemat grandmother in reproductive
age vs. presence of maternal grandmother in post repiasladge, (i) presence of

maternal grandfather, (iv) presence of paternal grattttn@nd grandfather. The only kin
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variable represented by time constant covariate ipribgence of mother’s younger sisters
and brothers.
Secondly, the group of control variables, which may lspassible for delayed or faster
transition to next birth: (i) whether previous birth wasltiple or single, (ii) age of mother
at previous birth, (iii) fate of the previous child (whetpeevious child died within 1 year
after birth). Among these variables age of mother avigue birth is of particular
importance since it could influence inter-birth intenatsl therefore completed fertility.
The individuals in the analysis were censored in tilleviing cases: (i) death, (ii)
lost to follow up (presumably migration), (iii) reachingnili of the reproductive age (45
years old), (iv) lack of next parity transition, (Wetbirth interval longer than 72 months.
In the last case it could be assumed that the biréinvak lasting more than 72 months was
related to some irregularities in reproductive functieasised probably by sterility or
missed birth (compare similar assumption in Sear &08i3).
The other censoring events do not influence studied sampde significant way. As
already mentioned, the process of migration appliesxdoginal fraction of the sample.
Reaching the age of 45 and death of individual constituteseaafanatural censoring and
does not influence the sample structure and size. Gegsdue to lack transition to
subsequent birth could be caused by volitional stopping obdepption (in the case of
controlled fertility cohorts) or reaching the limit @productive age or the last case which

is interval lasting longer than 72 months.

METHODS

The multilevel event history approach was applied in ordembdel the risk of
transition to next birth with respect to kin effectsthe major explanatory variables. Event
history models are quite useful when we want to accfmurthe time dependency and for
the fact of censoring in the data. Moreover recentlylpced software allows to account
for unobserved heterogeneity (Lillard and Panis 2000). Tathematical representation of
the transition rate in the multilevel model containingpbserved heterogeneity could be
given by following formula:

In g, () = y(t) + Z B X + Z ViV T U +0, ()
k k'
where;4; is the intensity(t) stands for basic duration, here time since last biitikus the

whole termy(t) refers to the rate of occurrence of an event ag tirthe birth ofjth
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infant) for theith woman. The componegft) captures the baseline hazard (i.e. the effect
of duration on the intensity of studied event). kKheepresent&th time constant covariate

specific to the child level witlf as the respective regression parameter. jflrepresents

the k'th covariate on the mother’s specific level. Two lpatameters are responsible for

unobserved heterogeneity, refer to child level heterogeneity arf refer to mother

specific heterogeneity factor

In comparison to the previous study (Tymicki 2004) thees wo need to calculate
multilevel model since each model has been calculapdrately with respect to given
birth. In the previous analyses it was necessary td buinultilevel model since all parity
transitions for each woman were merged into one ds¢abaherefore, it required a
hierarchical structure of the database since one womad contribute several children to
the analysis.

On the other hand, as mentioned above in the theolgiseitte main source of distortions
in the model is unobserved differences in fecundabikwben women and phenotypic
and environmental confounds. That was the reason toudeclimother specific
heterogeneity factor and set of time varying and timetaahgovariates that characterise
the groups of mother kinsmen.

As already discussed in the previous section each nadebeen calculated separately
for birth cohort exhibiting natural and controlled fetyiliThis distinction was based on the
TFR presented earlier in this paper. In order to estit@enultilevel hazard regression
model of the influence of kin variables on transition tdbsequent parities the aML

software has been used (Lillard and Panis 2000).

RESULTS

The models of the parity specific kin effects weregklted with respect to the fertility
regime i.e. natural vs. controlled fertility and tHere presented in two separate tables
(compare TABLE 2 and TABLE 3). Generally, the resultsees similar pattern as shown
in earlier analyses (Tymicki 2004). The kin influencestloa risk of transition between
successive births are much stronger and clearer in theotdbe natural fertility birth

cohorts than in the case of controlled fertility odb.

! Assumed that the heterogeneity parameter & j is normally distributed.
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The results for the natural fertility birth cohorte @resented in the TABLE 2. Both for
women born before and after the turn of th& 26ntury there is no effect of their male or
female siblings. That is, the number of woman’s bnatlog sisters did not influence her
risk of transition between parities.

Also the absence of younger siblings of an index child &ledhelpers at the neshas
rather reverse effect than expected (Murphy and Knudsen 200@gver this relationship
has an intuitive explanation: women who did not haveduilgdren prior to the index child

run a higher risk of experiencing next birth.
[TABLE 2 ABOUT HERE]

On average, women from natural fertility birth cohoxrao did not have any younger
children at least 10 years older than the index childkaled around 40 per cent higher risk
of transition to & birth and higher. Thus, we may wonder whether the pcesefyoung
caretakers had any positive influence in the case of mdgific transition risks.

The results suggest that there is a positive effectaledence of reproductive
grandmother at each of studied birth transitions. Taman whose mother was alive and
still reproductive had lower risk of progression to subseguirth. On the other hand,
reproductive women whose mother has died had, on ave2ageer cent lower risk
transition to next birth at each of parity. This effes particularly profound in the case of
the highest parities (transition t8' ®irth and higher). Those woman whose mothers aged
45 and higher, were dead had almost 70 per cent lower rislreition to & birth and
higher. Similar pattern could be noticed in the cagb@influence of maternal grandfather
and paternal grandmother. Absence of mother’s fatheérfather's mother decreases the
risk of transition to higher order births, although theféeces are much weaker than in the
latter case. On the contrary, the absence of patgraatifather seems to enhance the risk
of transition at each of the parities.

In the case of women who entered the motherhood duhagcontrolled fertility
regime, i.e. after the turn of the®6entury, the patterns of the kin influence are singia
in the case of natural fertility birth cohorts. Theults are presented in the TABLE 3.
Again, the most important effect could be attributed &odfiect of grandparents. Absence
of maternal grandmother, aged 45 and more, decrease sHan¢ensition at each of the
parities. This effect is also present in the case ofemal grandfather and paternal

grandparents although is much less clear.
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[TABLE 3 ABOUT HERE]

As in the case of natural fertility birth cohortsrthas no parity specific effect of the
helpers at the nest. There is also a positive effieitte absence of mother’s younger sisters
or brothers at given parity transition. Generally, pagterns of the kin influence in the case
of controlled fertility birth cohorts are much less arlevhich might be due to lower
number of cases under analysis.

The effects of included control variables are similah@dase of both models. There is
practically no effect of twin births on subsequent paréysition. In the case of the natural
fertility cohorts the twin births have rather inhibgieffect on the transition to subsequent
conception. This effect is much less clear in the cdsmontrolled fertility birth cohorts,
which might be an effect of some spurious effects duestafficient number of cases.

The estimated effect of mother’s age reveals quiteigiedde pattern. Both for natural
and controlled fertility birth cohorts of woman fronej8ce parish exhibit decreasing risk
of parity transition with age.

There is also a significant replacement effect ateloparities. Women who have lost
their previous child experience higher transition risksamjgarison with woman whose
child survived first 12 months of life. This effect is pantarly strong in the case of death

of first or second child (transition 1-2 and 2-3).

DISCUSSION

The present paper aimed at the analysis of the parityfispeio effects among the
women from the population of Bejsce parish. The analgé#ise parity specific kin effect
were designed in order to answer the question about tagveeimportance of help
provided by closest kin across individual reproductive histdhe results reveal only a
weak support for the original hypothesis that kin help khbe of crucial importance at
higher parities.

Generally, the results overlap with the findings of phevious analyses of the effect of
closest kin on the transition to next birth withowgard to parity (Tymicki 2004).
Surprisingly, selected groups of family members did not lzaveffect on the increased
risk of transition to higher birth orders. An exceptlmare is the group of so callen-
generative helpers(grandparents). The most spectacular is the effectmafernal
grandmother, both in the case of natural and controdigditfy birth cohorts. Absence of

maternal grandmother decreases the risk of transitoad" birth by 70 per cent in



comparison to those women whose mother was stikk gimong natural fertility cohorts).
It has to be noted that absence of maternal granémmdtctreases the risk of each parity
transition, on average, by 30 per cent.

Interestingly, there is also a significant effectnwdternal grandfather at higher parities.
Absence of mother’s father decreases chances oftivanseyond ¥' birth by 30 per cent
(on average). The overall shape of the effect of mateparents on the transition to
subsequent births shows that this effect was ratheramdrstross individual reproductive
history, in the case of maternal grandmother. Conttaryhis, the effect of maternal
grandfather was concentrated at higher order births. migét be evidence for a direct
help obtained by mother from the wife’s parents, wipolssibly enabled the couple to
attain higher number of births.

The shape of the parity-specific effect of maternangmothers, who were below the
age of 45, seems to be quite opposite to the previouslyilwesdeffects. The absence of
reproductive grandmother rather increased the risk ositi@m at each of the parities
This however might be explained by the fact daughterthase women who became
grandmother relatively early, below age of 45, started eproduction early and therefore
progressed to higher parities slower than the refereamkagory. This effect is present both
among natural and controlled fertility cohorts.

Another worth mentioning effect is associated with presesf paternal grandparents
among natural fertility birth cohorts. The shape of tétionship between presence of
paternal grandmother and the risk of transition to subsggaeities is mixed. Absence of
husband’s mother (paternal grandmother) increasesskefriransition to parity 2 and 3
and decreases the risk at higher parities. On the o#met, mbsence of husband’s father
(paternal grandfather) increases the risk of tramsiib each of the parities. As already
noted, such an effect could be attributed to the ecomoamt the inheritance system
among Polish peasant families. Therefore, the pesitdlation between the absence of
paternal grandfather and higher risk of transition to egibsnt birth could be partially
explained by the economic foundations of the peasantyfdmnmation process.

Similar explanation could be assumed in the caseeoéfttect of paternal grandmother at
lower parities. Moreover the results reveal a pasitielation between presence of

husband’s mother and transition to higher parities. Tlas probably related to the fact

2 Extremely high results for the parity transition to 10" birth and higher is probably due to
insufficient number of cases under analysis and therefore should be interpreted very cautiously.
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that non-reproductive paternal grandmother could be w#ld as a caretaker for the
children in the household.

As could be noticed, these effects are absent amamtgotied fertility birth cohorts,
which was a result of increasing importance of other #gaiculture sources of income.
Although the process of industrialisation progressed muetiysia Poland than in the rest
of Western European countries finally it led to the cleang the family formation process.

As already noted, on the basis of the current and pasttgeheoretically predicted
positive effect of thénelpers at the nestould be questioned. The obtained results rather
suggest the opposite conclusion. Presence of childdeasit10 years older than the index
child inhibits rather than promotes reproductive performawsicenother. Certainly, the
possibility that those children were helpful in the hoo$dltannot be completely ruled
out. However on the basis of the current data angsieahis effect cannot be isolated in a
satisfactory way. The only significant pattern prove fhrasence of older children in the
household inhibited transition to higher order births by pudelpographic effect of lower
parity progression ratios.

There is also no effect of mother’s siblings, whichldooe a sing of weak support
between the family members. Of course there mighbbeeslows of goods and services
between household of siblings but apparently it did netany effect on the rates of
reproduction.

Present analysis is by no means exhaustive and leatesofloroom for further
investigations. Since the working database is a pure regstemographic events we
cannot rule out the possibility that more detailed data dvbtihg more comprehensive
and consistent results. As shown by other anthropmdbgtudies investigating kin effects,
the use of small but richer databases or narrower fottiseoanalysis might bring the
results, which converge with the theoretical predici§Bereczkei 1998, Turke 1988,
Weisner and Gallimore 1977). Moreover, presented modelsaicim to reveal causal
relationships between analysed variables, but rathehae snterdependence between
presence of kin and rates of reproduction.

Since, at present, there is no suitable benchmark ésepted analysis obtained results
cannot be compared. However, analyses based on existiis§) pagister reconstitution
data from other countries might bring comparable resulherefore, it seems highly
desirable to conduct a comparative analysis using otheresoaf@arish data. This might

involve other methods like estimation of parity specifitth probabilities or parity
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transition ratios with respect to described kin varigbl€his might bring some new
evidence that at least some kin variables had a profofext eh the rates of reproduction
in historical European populations. Therefore, presented ssuggti a first step towards
comprehensive description of these effects and opens perpective on understanding
of reproductive behaviour in the past.
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TABLE 1. Number of studied events (births) by fertilitygime
(birth cohort of women) and birth order in the populatidrBejsce
parish.

Birth order Natural fertility Controled fertility  Total

2 1639 483 2122
3 1533 405 1938
4 1398 296 1694
5 1254 163 1417
6 1062 88 1150
7 848 43 891
8 670 23 693
9 462 14 476
10 282 8 290
11 144 3 147
12 58 1 59
13 27 0 27
14 11 0 11
15 2 0 2

Total 9390 1527 10917
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TABLE 2. Kin influence on parity transition risks among natural fertility birth cohorts of women form Bejsce parish. Parameters refers to the relative risks - exp(B),
standard errors in parentheses.

Transition

1-2 2-3 3-4 4-5 5-6 & 6-7 7-8 & 8-9 9-10 and higher
Female helpers-at-the-nest (ref. cat.-present)
no female helpers-at-the-nest 0.95 (0.049) 0.97 (0.057) 0.97 (0.064) 1.01 (0.071) 0.90* (0.058) 0.96 (0.076) 0.99 (0.154)
Male helpers-at-the-nest (ref. cat.-present)
no male helpers-at-the-nest 1.02 (0.050) 0.99 (0.057) 0.93 (0.065) 0.95 (0.072) 1.11* (0.058 1.12 (0.073) 1.10 (0.150)
Mother’s younger brothers (ref. cat.-present)
no younger brothers 1.14 * (0.023) 0.79 (0.204) 0.85 (0.165) 1.08 (0.095) 1.32** (0.061) 1.58 *** (0.074) 1.42 *** (0.094)
Mother’s younger sisters (ref. cat.-present)
no younger sisters 1.04 (0.023) 1.40* (0.203) 1.28 (0.165) 1.03 (0.095) 1.47 *** (0.063) 1.51** (0.074) 1.45** (0.139)
Maternal grm at reproductive ages (ref. cat.—alive)
Dead 1.12 *** (0.032) 1.23** (0.037) 1.12* (0045 1.17 ** (0.054) 1.35** (0.046) 1.08* (0.037) 2.29 *** (0.059)
Maternal grm at post-rep. ages (ref. cat.—alive)
Dead 0.79 *** (0.040) 0.81 *** (0.046) 0.82 *** (0.054) 0.78*** (0.062) 0.70*** (0.051) 0.82*** (0.041) 0.32 *** (0.091)
Maternal grf (ref. category-alive)
Dead 1.01 (0.048) 1.03 (0.053) 1.07 (0.065) 0.96 (0.071) 0.90 (0.067) 0.81* (0.092) 0.63** (0.135)
Paternal grm (ref. category—alive)
Dead 1.15 *** (0.052) 1.17 *** (0.059) 1.03 (0.071) 1.09 (0.076) 0.85* (0.073) 0.69 *** (0.106) 0.54 *** (0.158)
Paternal grf (ref. category-alive)
Dead 1.23 *** (0.052) 1.25 ** (0.061) 1.37 *** (0.071) 1.47 *** (0.078) 1.10 (0.079) 1.56 *** (0.103) 1.96 *** (0.153)
Single vs. multiple birth(ref. cat.-single birth)
multiple birth 0.86 (0.483) 0.87 (0.273) 0.67 (0.251) 0.60* (0.295) 0.99 (0.258) 1.20 (0.234) 0.23 (1.013)
Age of mother at given transition (ref. cat. 14-19)
19-25 1.26 *** (0.048) 1.31** (0.061) 1.32** (0.081) 1.21 (0.138) 1.09 (0.278) 1.00 (0.000) 1.00 (0.000)
25-30 1.02 (0.061) 1.01 (0.065) 1.04 (0.068) 1.06 (0.077) 1.13 (0.083) 1.49 (0.307) 1.34 (1.732)
30-35 0.77 *** (0.096) 0.75** (0.082) 0.86* (0.081) 0.79 *** (0.079) 0.90 (0.064) 1.05 (0.089) 2.90 *** (0.250)
35+ 0.51 *** (0.141) 0.37 *** (0.118) 0.32 *** (0.115) 0.34 *** (0.101) 0.44 *** (0.067) 0.42 *** (0.077) 0.41 *** (0.126)

Fate of the previous child (ref. cat. Previous child survived until first birthday)
Previous child died within 1 year since birth  3.51* (1.143)  0.97 (0.065) 0.89 (0.081) 0.93 (0.085) 0.97 (0.074) 0.86 (0.093) 1.11 (0.137)

In-L -77305.2 -77290.7 -77314.7 77314.0 -77177.2 -77212.1 -77210.8
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TABLE 3. Kin influence on parity transition risks among controlled fertility birth cohorts of women form Bejsce parish. Parameters refers to the relative
risks - exp(B), standard errors in parentheses.

Transition

1-2 2-3 3-4 4-5 and higher
Female helpers-at-the-nest (ref. cat.-present)
no female helpers-at-the-nest 0.99 (0.0894) 0.97 (0.1205) 0.77 (0.1780) 1.07 (0.1625)
Male helpers-at-the-nest (ref. cat.-present)
no male helpers-at-the-nest 0.94 (0.0895) 0.92 (0.1197) 0.93 (0.1614) 1.11 (0.1593)
Mother’s younger brothers (ref. cat.-present)
no younger brothers 1.94 *** (0.1826) 1.09 (0.1347) 2.64 ** (0.3511) 1.80 * (0.2425)
Mother’s younger sisters (ref. cat.-present)
no younger sisters 3.19 *** (0.0466) 1.11 (0.1825) 1.07 (0.1143) 2.49 *** (0.2628)
Maternal grm at reproductive ages (ref. cat.—alive)
Dead 0.74* (0.1612) 1.46 ** (0.1527) 0.97 (0.3683) 2.84 ** (0.3564)
Maternal grm at post-rep. ages (ref. cat.—alive)
Dead 0.78 ** (0.1089) 0.72 *** (0.1215) 0.61 *** (0.1673) 0.40 *** (0.1603)
Maternal grf (ref. category-alive)
Dead 0.95 (0.0896) 0.90 (0.1156) 0.83 (0.1612) 0.57 *** (0.1547)
Paternal grm (ref. category—alive)
Dead 0.81 ** (0.0952) 0.81* (0.1177) 0.86 (0.1745) 0.84 (0.1958)
Paternal grf (ref. category-alive)
Dead 0.96 (0.1010) 1.22 (0.1415) 1.13 (0.1985) 0.98 (0.2136)
Single vs. multiple birth(ref. cat.-single birth)
multiple birth 1.26 (0.5586) 2.10* (0.4352) 1.14 (0.6124) 0.58 (0.7559)
Age of mother at given transition (ref. cat. 14-19)
19-25 1.03 (0.1034) 0.58 *** (0.1482) 0.41 *** (0.2278) 0.40 (0.6128)
25-30 0.94 (0.1367) 0.49 *** (0.1481) 0.31 *** (0.1879) 0.38 *** (0.2666)
30-35 1.17 (0.2380) 0.41 *** (0.1987) 0.30 *** (0.2265) 0.37 *** (0.2233)
35+ 0.22 *** (0.4399) 0.19 *** (0.3565) 0.19 *** (0.3371) 0.28 *** (0.2561)
Fate of the previous child (ref. cat. child survived until first birthday)
Previous child died within 1 year since birth 2.09 (0.6843) 1.63 *** (0.1359) 0.88 (0.2226) 1.26 (0.2536)

In-L -14738.8 -14831.2 -14825.9 -14841.6




