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Abstract

Female labor participation has increased in most countries. Although the literature has
advanced several explanations for this fact, the reasons for the onset of female labor mar-
ket participation are not well understood. Among other factors, productivity differentials,
and human capital accumulation have been proposed as fundamentals to understand the
trends in female work status. Recently, economists have established that culture differ-
ences affect economic outcomes and in particular the levels of female labor force partici-
pation. Previous studies also showed that culture is transmitted from parents to children
and, therefore, transitory shocks to preferences or beliefs may have long-run impacts on
economic outcomes. To our knowledge, there are no studies which try to directly evaluate
the role of intergenerational transmission of preferences and beliefs within the family in the
onset of female labor market participation. We argue that intergenerational family data
from parish records from the 18th and 19th century provide us with a nice opportunity
to evaluate the importance of this mechanism for persistence in the work status of female
workers. Using church registry data from several Portuguese settlements, we propose to
estimate a reduced-form dynamic discrete choice model. Importantly, we address the
problem of missing values, which so often affects historical records using a methodology
recently proposed by Ramalho and Smith (2012). Preliminary results show a positive and
statistically significant effect of the mother working status on the daughter’s probability
of working across different model specifications. We interpret such an effect as evidence
of intergenerational family transmission of preferences and/or beliefs.

Keywords: Female Labor participation, dynamic discrete choice models, historical
family data, non-ignorable missingness
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1 Introduction

The change in female work status is arguably one of the most important transformations
in the labor market in the last century. As Goldin (1994) reports, in the United States,
married female labor force participation is around 2% in 1880, 35% after World War
II, and around 74% in 1999. The male-female participation gap by the end of the 20th
century is only 12.9% with most women combining family and work. A rare event at
the beginning of the 20th century becomes the mode by its end. Similar patterns are
observed in other OECD countries. Portugal, the country on which this paper focuses,
experiences a similar trend. According to the Portuguese Census, in 1911 around 37%
of women between 15 — 65 years old has a profession. By 1975, the figure increases to
around 50% and by the end of the century Portugal’s female participation rate reaches
67% and the male-female gap shrinks to 13.1% (INE, 1977, and Eurostat).

Several hypothesis have been considered to explain this increase in female labor force
participation (Costa, 2000, Del Boca and Locatelli, 2006). These theories fall mainly into
two broad categories: those which stress the role of technological changes (Goldin, 1994,
Galor and Weil, 1996, Goldin and Katz, 2002, and Greenwood, Seshadri, and Yorukoglu,
2005) and those which emphasize the importance of changes in beliefs and /or preferences.
The latter can be further split into studies that establish the importance of preferences
and beliefs to economic outcomes (e.g. Fernandez, Fogli, and Olivetti, 2004, Fernandez,
2007, 2011b, Fernandez and Fogli, 2009, Fernandez, 2011a) and studies of intergenera-
tional transmission of preferences and beliefs (e.g. Biitikofer, 2008, Farré and Vella, 2007,
and Tsukahara, 2007). The latter studies find a relation between parents’ labor market
behavior and attitudes and those of their sons and daughters. Although these effects are
likely to compound both changes in preferences/beliefs and the transmission of specific
human capital, they are persuasive evidence of the importance of family effects. Our
paper fits into this group but we use a novel approach to provide more direct evidence on
the intergenerational transmission of preferences and beliefs.

We use historical parish registry data to identify and measure, in a reduced-form choice

model, the effect of a mother’s work-for-pay status on that of her daughter’s. Our data



comes from four Portuguese settlements from the 18th and 19th centuries gathered by
the research institute NEPS (Ntcleo de Estudos de Populagao e Sociedade, Portugal).
We argue that the historical and geographical settings—the onset of female labor market
participation in Portugal—enable us to interpret this effect as evidence of mother-to-
daughter transmission of preferences and/or beliefs. In our preferred specification, the
probability that a woman works for pay increases by 8.6 percentage points if her mother
also did. This effect is very large given that the estimated unconditional probability of
working-for-pay in the sample is 11%.

The legal and social background of the Portuguese society during the sample period
is one of hostility towards the economic independence of women. They were not only
legally discriminated, but also excluded from the main educational system.® The real
first changes in the Portuguese legal system regarding women’s rights take place only
after the proclamation of the First Republic in 1910. For example, the 3rd of November
of 1910 Act legalized divorce and provided for the first time in Portugal some degree of
gender equality in relation to marriage rights and the legal treatment of adultery.?

The period and country ensures that the cultural transmission effect is identified sep-
arately from the later technological and cultural changes that—in Portugal—only took
place in the 20th century.

In sum, by looking for family effects in matrilineal transmission for a taste in female
participation in Portugal in the 18th and 19th centuries.

, we effectively attempt to find socially unconventional behavior stemming from the
family experience and where specific human capital accumulation cannot play a relevant
role.

To assure our model of the transmission of labor market participation behavior from

! According to the population census of 1864, the share of boys between 6 and 15 years old attending
primary education in Horta and Braga—the regions where the settlements are located—is 13.4% and
18.0%, respectively. In contrast, the same shares for girls are only 5.0% and 1.3%. Although some young
women began to receive higher education late in the 19th century, only in 1888 a law was passed to allow
for the creation of all-girls public schools for secondary education.

2The slow changes in Portuguese society translated into a gradual incorporation of women economic
rights into Portuguese law. For example, women were given the right to became civil servants in 1911
and lawyers in 1918 but had to wait until 1966 for the right to have, for the same job, the same wage
as a man, and until 1978 for the right to be a trader without the husband’s consent. Full legal gender
economic equality was recognized with the 1976 democratic constitution.



mothers to daughthers is only capturing the transmission of preferences or beliefs, we
must discard the possibility that it is also capturing effects related to the transmission
of wealth in the form of land or capital or social status. For example, if property was
transmited mainly to daughthers, then the economic activity of females is bound to be
similar to their mothers’ economic activity. With respect to the transmission of property,
in the north of Portugal and in particular in the Minho region where two of our villages
are located, the norm was to divide two thirds of the property (the legitima) equally
amongst the legitimate heirs and to dispose of one third (the ter¢o) to benefit one of
the children or the surviving spouse. Typically, the ter¢o included the main house (or
part of it) with adjacent land and was either given during life to the first child who got
married as marriage bequests (daughters tended to be favored®) or left upon death to
a spouse or unmarried children typically unmarried daughters (Brettell, 1991, Duraes,
2009, Pina Cabral, 2986, Matos, 2009). Importantly, parents used bequests, such as the
terco, and donations as an insurance contract to guarantee their maintenance and often
also their power within the family at older ages (Brettell, 1991 and Duraes, 2009, Matos,
2008). Moreover, in the Minho countryside, the rights within the household seemed to be
“balanced between husband and wife” (Brettell, 1991) and the ‘household couple’ instead
of the ‘head of the household’ was the reference regarding authority (Pina-Cabral, 1986).
However, opposite to this culture of relative equality among heirs, at least regarding
the distribution of the legitima, there existed two contemporanous property transmission
norms which imposed great inequality amongst heirs and typically favored males. The
first one, was a male Primogeniture or Majorat system (called Morgadio or Morgado) by
which the oldest son inherited the land as well as the name (and title) of the property
owner. The Morgadio was a common practice amongst the wealthiest families of landlords

and aristocrats since the 13th century until it was abolished in 1863 (Moreira da Silva,

3Daugthers were often favored with the terco for several reasons. First, because having land or the
promisse to it increased a woman’s changes in the marriage market since landless women seldom married.
Second, since married daugthers tended to live with their parents for a period of time (at least until the
couple had their own house and land and/or until the next daughter married), they were more welcome in
the house than daughthers-in-law. Third, it was also common for single daughthers to inherit the tergo,
which, on the one hand, would guarantee them the means of survival and, on the other hand, would
guarantee the parents would be taken care in their old age.



1983). The Morgadio system avoided the fragmentation of the land from one generation to
the other and kept the economic and social status of the family name unchanged. Under
this system, the sons who did not inherited land would emigrate (mostly to Brazil),
become members of the clergy, or pursue a military career (Moreira da Silva, 1983 and
Scott, 1999). The Morgadio affected a very small percentage of families and it unlikely
present in the four settlements. The second one, was applicable only to life-long rentals
of aristocratic or ecclesiastic land during the 18th and part of the 19th century. The law
made a distinction between own property which was to be transmitted according to the
legitima and terco dispositions and the life-long rentals which had to be transmitted to a
single heir. The rights to life-long rentals favored spouses over children, male over female
children, and older over young children, in this order establishing an inequality amongst
the heirs regarding distribution of land (Duraes, 2009). Since rentals were a common way
to obtain land, these inequalities may have been somewhat widespread until these rights
were abolished.? Our results are robust to controls that reflect the mother and father
social status as well as to re-estimation using subsamples where the mothers’ property
and social status are unlikely to bias our results.

The data was extracted from parishes in four settlements: Sdo Tiago de Ronfe (here-
after Ronfe), Ruivaes, Horta and Sao Mateus (S. Mateus). The villages of Ronfe and
Ruivaes are located in the Minho region in the northeast of Portugal, while Horta, a ur-
ban coastal settlement at the island of Faial, and S. Mateus, a rural village at the island
of Pico, are located in the Azores archipelago. Ronfe and Ruivaes are only 9 km away
from each other and strategically located between two historical centers of activity and
administrative power, Guimaraes and Braga.

Although all settlements are part of Portugal and share the same Portuguese culture,
they have distinctive economic characteristics in relation to women economic roles and
are thus potentially interesting to study separately. Due to the predominantly male emi-

gration to Brazil since the 16th century, the Minho region—to which Ronfe and Ruivaes

4In a sample of roughly 1300 wills between 1720 and 1820 in the Braga region, Duraes (2009) observes
that a single heir was often privileged relative to the others also in the distribution of private land. When
this was the case, the will would stipulate how the other heirs should be compensated with goods or
money (Duraes, 2009) to proxy for the equal share imposed in the legitima.



belong—was atypical in terms of the gender composition of the population with women
outnumbering men since the beginning of the 18th century until the middle of the 19th
century.® Scott (1999) argues that this unbalance between the number of men and women
led to unorthodox situations which did not agree with the social and religious conventions.
In particular, a relatively large number of women were head of households because their
children were not conceived within a religious marriage. In Ronfe, for example, 20.7% of
the head of households were single females in 1750 and 18% of the children baptized in
1700 were illegitimate (rate which declined to 3.9% by 1900, Scott, 1999).¢ The absence of
males to perform many of the typically male jobs opened the way for women to intervene
in the society. Moreover, given their status as head of households, they were more likely
to take jobs to feed their children. In Scott’s description of the period, one is led to think
that there was transmission of preferences and attitudes from fathers to their unmarried
daughters. In the second half of the 19th century, this region recovered and was one of the
first in the country to develop due to the cotton manufacturing industry. In fact, while
emigration to Brazil was a phenomenon affecting most of the country, this region saw the
return of many emigrants. In contrast to Ronfe and Ruivaes, Horta is a city as well as a
stopping port in the journey to Brazil with an economy traditionally based on trade and
human migrations between the two countries. Consequently, the professional choices and
social structure of its inhabitants differ markedly from those of the dwellers of Ronfe and
Ruivaes. Finally, the rural village of S. Mateus was a traditional settlement and poten-
tially provides information of a population which was not affected at the time by factors
which could lead to higher female labor force participation although its male-female ratio

was also low due to male emigration (Amorim and Santos, 2009).

°In Ronfe, for example, the males/females ratio was only 0.67 in 1740 and by 1801 — 1802 although
the ratio improved there were still only 89 men for 100 women in the Minho region, the lower ratio in
the country at the time (Scott, 1999).

5Due to the continuous flow of male emigration, single women had difficulty to find a husband, which
explains the high definitive celibacy rates amongst women (between 10.3% and 35.5% in Ronfe during
1700-1900, Scott, 1999). Moreover, since having land (or the promisse to it) was a requisitive for marriage
and this was often only attainable at the death of one or both parents, the average age at first marriage
was extremely high for both women and men: around 27/28 years for women and men in Ronfe during
1700-1900 and 25 years for the Pico Island in the 19th century (Amorim and Santos, 2009). The tradition
and laws applied to the transmission of land are also said to cause high rates of definite celibacy among
men until 1850 (between 11.8% and 15.2% in Ronfe during 1700-1900 and around 15% in the 19th century,
Scott, 1999). Note that celibacy rates are calculated for the 50-54 age group.



NEPS collected individual-specific information contained in baptism, marriage and
death certificates from local parishes and used these records to reconstruct whole family
linkages starting in the 16th century. Crucially for our objective, NEPS matched this
family dataset with other church records called rol de confessados (literally “the list of
the confessed”) —which were used by the local vicar during Lent to monitor the adminis-
tration of the sacrament of penance to the parishioners. The rol de confessados contains,
among other, information recorded by the local vical on individual specific occupations
or social status.

Like most historical data, ours suffer from a serious problem of missing values affecting
primarily the information on occupation from the rol de confessados which is our main
source to construct the labor force participation status of females (the dependent variable)
and their mothers’ (the independent variable of interest).” We propose two ways to
deal with this problem. First, motivated by the historical records and narratives, we
conservatively attribute predominantly labor market attitudes by gender to the missing
values, i.e. agricultural activity for males and non-participation for females.® Second,
we explore an estimation approach to dealing with the missing observations in a similar
vein to Ramalho and Smith (2012). More specifically, we conduct Maximum Likelihood
(ML) estimation of the labor force participation model accounting for nonignorability
in the selection process triggering occupational nonresponse. The identification strategy
for the parameters in the model is additionally based on the use in our ML estimation
of predictions of aggregate female labor force participation obtained from external data
sources, in particular the population census from 1864 to 1991.

Preliminary results based on simple probit estimation using conservative imputation
methods for the missing occupational choices suggest a positive and statistically significant
effect of the mother working status on the daughter’s probability of working. These naive

estimations, however, produce a wide range of values for the parameter of interest. In

"We also used information on titles and social status in general to inform us about female labor
participation.

8This admittedly crude approach to imputation could be complemented by more sophisticated impu-
tation methods. For example, we can randomly assign participation status in those observations with
missing codes using as the random distribution for the probability of participation in those observations
estimates using a small set of covariates such as time, age, and number of siblings.



contrast, results using the Ramalho and Smith methodology show a marginal effect for the
working experience of the mother of 8.6 percentage points which represents an increase
of 60 to 78 percent in the probability of working. The Ramalho Smith ML method
also produced an estimate for the female labor force participation at the time which is
consistent with our aggregate predictions using the census data.

The remainder of this paper proceeds as follows. Section 2 describes the data set.
Section 3 provides the econometric model while Section 4 presents our estimation results.
Section 5 concludes. Apendix A describes the estimation of female participation rates
from census data used in the ML estimation. Appendix B contains Tables and Appendix
C contains the derivatives of the ML function used in the estimation code to speed con-

vergernce.

2 Data

2.1 Parish data

The main source of the data used in this paper is parish-data information that goes back
to the end of the 16th century extracted from parishes in the villages of Ronfe, Ruivaes,
Horta, and S. Mateus. The data has been gathered at the Nicleo de Estudos de Populagao
e Sociedade (NEPS), a research institute associated to the Universidade do Minho, by a
research team led by M. Norberta Amorim. NEPS staff collected the main data sets using
all baptism, marriage, and death certificates found in the local churches. These original
church records have allowed the reconstruction of family linkages starting in the 1550s
through the 20th century (Amorim, 1991). Altogether, the data set has entries for 92,474
individuals.

Individual records prepared by NEPS include information on birth, marriage, and
death dates, gender, parents identification code, identification code of the spouse, children
identification code, and parish code. Gender was originally inferred from the individual’s
first name in the Parish registry. Therefore, most observations have this variable correctly

recorded, the exception being babies who die before they are baptized. Overall, 46,094



records are females (49.84%).

We aim to study the relation between mothers and daughters labor force participation
decisions. It is thus essential to identify female lineages among free women.? The mother
(grandmother) is identified in the sample for 28,360 (17,162) women. The figure is 28, 355
for free women. We will refer to this sample as the women sample henceforth. Some
observations do not have any female ancestors because they are orphans or observations
at the beginning of the data period. For some observations female ancestors are missing
in the sample because it was not possible to match the parish records. As it is reasonable
to assume that the problems encountered by NEPS in matching parish records are not
systematically related to the individuals’ labor market behaviors, the sample for which
we have female lineages is still a representative sample of the population in the four
settlements.

Observations include individuals who do not survive childhood and also individuals
who migrate to other locations and for whom no further information is available. In
theory, the former group of individuals could be identified with the death date while the
latter group could be indirectly inferred by the absence of information on their deaths.
However, death dates are missing for the majority of the records, 66.78%, which hinders
precise identification of both early death and migrant status. In contrast, we have the
year of birth for 60.89% of all records. Consequently, we focus on exploiting birth-date
information and attempt to complete records for which the date of birth is missing. To do
so, we group all individuals for which the information is available into cohorts spanning 25
years. Observations for which the year of birth is missing can be completed by sequentially
looking at the 25-year period of first the siblings, then the spouse, and finally the children.
When the cohort of the siblings or the spouse is identified, the record is completed with
the 25-year period of the spouse or sibling. In case only cohorts of the children are
identified, the previous cohort of the oldest child is assigned to the missing record. This

procedure is repeated until no changes are produced. As a result, 85.16% of the original

9The data set originally includes 887 slaves of which 557 are women, all but one located in the Azores.
As we aim to model the effect of the mother’s economic activity on individual choices, we do not include
these observations in our study.



data can be associated to a given 25-year period. For the subsample of free women
with identified mother, only 460 (1.62%) cannot be assigned to any particular 25-year
period. It is important to note, however, that while the edited data is a reasonably
good representation of the family links of the born free female population in each of the
settlements, it should not be considered a sample of the living population who make
professional choices in the four settlements because, as already mentioned, some women
die before reaching the adult age and others migrate.

We restrict our analysis to thel8th and 19th centuries, our final sample has 25,116
females. In Table 2.1 we show the number of observations by settlement and century of
the resulting sample.

TABLE 2.1
NUMBER OF OBSERVATIONS BY SETTLEMENT AND CENTURY

Horta Ronfe Ruivaes S. Mateus  Total

18th century 5,882 1,450 820 3,268 11,420
19th century 5,667 1,911 1,330 4,788 13,696
Total 11,549 3,361 2,150 8,056 25,116

*Note: identified slaves, their ancestors and descendants were dropped from the sample.

2.2 Information on economic activity in the Lent Census

In a remarkable exercise of involved historical research, parish data containing birth,
marriage, and death certificates were exhaustively matched by NEPS with data from a
church Lent census, the so-called “rol de confessados” (literally, the list of the confessed).
The latter information is a parochial census organized by households of all residents older
than 7 years of age and produced by the parochial vicar during Lent to administer the
sacrament of penance to the parishioners. Crucially to our objective, the Lent census
includes information on the economic activity or social status of adult individuals in the
household.

The economic information collected in the Lent census is, however, not as reliable as

the baptism, marriage, and death registries as it is based on self-reported information



and depends on the parochial vicar’s recording practices on professional categories. In
particular, there are at least two problems related with these data. First, professions
were not systematically classified across parochial vicars and centuries. As a result, the
original data includes more than 500 categories, many of them being close substitutes.
To make this information tractable, we construct a variable on economic activity using
four major categories: employee/farmers, professional/capital owner, domestic produc-
tion, and unproductive.'’ Employee/farmers includes all paid and unqualified jobs while
professional /capital owner includes landlords, liberal professions, traders, businessmen,
and qualified and managerial jobs. Domestic production refers to a category, domestica,
originally recorded in 310 observations while all women who are recorded by the priests
as Dona, a term originally used to signal high social status, are classified as unproductive
(805 observations).

The second problem is more challenging. Panel A in Table 2.2 shows the proportion of
observations in the women sample containing economic activity information. Even in the
settlement with the highest coverage— Horta —the proportion of nonmissing observations
is very small: 12.46%. Accounting for migrations and early deaths would increase the
coverage for the living population in Horta, but it is unlikely that they would explain the
observed gap. The coverage is particularly poor in S. Mateus, for which only 0.24% of
women have their occupations recorded. Occupational coverage also differs by century
across settlements. For example, while the coverage of occupations is already relatively
higher in Horta in thel8th century, it increases to a surprisingly high level—18.44%—in
the 19th century.

Given the limits of women economic rights, it would be tempting to postulate that
the low coverage of women’s economic activity was due to gender bias in the recording
practices of the vicars. However, for males the reporting is only marginally higher (for
example 17.15% for Horta and 0.70% for Ruivaes). Thus, it seems that vicars have not

been less inclined to report women economic activities. Differences in coverage are likely

10Usually, most individuals only have one professional category recorded in the registry. For Horta,
however, 122 and 5 individuals (males and females) have two and three occupations recorded, respectively.
For these individuals, we pick up either the profession for which we have the largest time span, or else
the last observation.

10



more related to the parochial vicar’s data collection behavior regarding social status of

the professions reported and his own social network.

TABLE 2.2
INFORMATION ON FEMALE EcoNoMmic ACTIVITY

PANEL A: Proportion (%) of Sample with Recorded Economic Activity

Horta Ronfe Ruivaes S. Mateus Total
18th century 6.70 5.86 0.00 0.12 4.23
19th century 18.44 9.42 10.3 0.31 10.05
Total 12.46 7.88 6.37 0.24 7.41

PANEL B: Distribution (%) of Women Across Occupational Categories

Horta Ronfe Ruivaes S. Mateus Total
Employee/Farmer 6.67 30.57 37.96 5.26 12.37
Professional /Capital owner 9.94 44.91 23.36 31.58 16.13
Domestic Production 83.18 1.13 38.69 0 67.37
Unproductive 0.21 23.40 0 63.16 4.14
Total 100 100 100 100 100

*Labor force participation is defined as either employee/farmer or professional/capital owner.

In Panel B of Table 2.2, we report the distribution of women across economic activity
categories by settlement. Distributions vary significantly across settlements and may
confound location-specific economic factors with the result of differentials in the incidence
of missing information. Some occupational categories are surprisingly underrepresented in
the four settlements. For example, one would expect that domestic production would be
more demographically important everywhere which leads us to conjecture that most vicars
leave the labor force status for housewives unreported. The share of employees/farmers is
also unrealistically low for rural communities. It is plausible that some parochial vicars do
not collect professional information on isolated farmers as the Lent census was organized
by households and gathered by the priest door to door. Some priests may also be more
likely to underreport the incidence of professions and social status which carry a stigma,
such as beggars and prostitutes. The most likely explanation, though, is that priests
tended to record only the professions of those whose labor or social status was uncommon
in the region and period such as civil servants or the miller in a village of farmers. Table 7
in Appendix B reports the most commom disaggregated female professions/social status

reported by the vicars.
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2.3 Dealing with Missing Information on Economic Activity

The seemingly underrepresentation of housewives and farmers implies that missingness
is nonignorable. Disregarding missing observations about economic activity would likely
bias upwards estimates of the effect of mother’s labor force participation on the daugh-
ter’s probability of participation. A higher proportion of working daughters among those
whose mother worked would wrongly be interpreted as intergenerational transmission
when it could simply arise because those working whose mothers are housewives would
be underrepresented in the sample.

The traditional answer to nonignorable missingness is to carry out an imputation
inference procedure in which the missing values are filled in (see, among others, Little and
Rubin 2002). We start by implementing this procedure by assuming somewhat naively
that women with missing occupations engage in domestic production (either housewives
or non-paid farmers) and are, therefore, not participating in the labor force. Similarly, for
fathers, with missing occupation we assume that they are employees/farmers. In Section
3, we show how we avoid the imputation procedure by implementing the method proposed
by Ramalho and Smith (2012).

We define active labor force participation as being either employee/farmer or profes-
sional/capital owner. In Table 2.3, we report unconditional transition rates in labor force
participation status from mothers to daughters before and after imputation of economic
activity. In the original data without imputation the participation rate of those women
whose mothers also work is unrealistically high, 51.16%. The figure goes down to 4.88%
for the naive imputation procedure. Moreover, for the original dataset the proportion
of working women increases from 6.52% to 51.16% —or 44.6 percentage points—when
the mother also works. This change is substantially lower in the naive imputation—2.8
percentage points.

Importantly, compared to making no imputations, our imputation procedure lowers
the differential in transition of participation rates from mother to daughters between
mothers who worked and mothers who did not and therefore would bias downwards the

effect of mothers’ labor market participation.

12



TABLE 2.3
DISTRIBUTION OF FEMALE PARTICIPATION CONDITIONAL ON THE MOTHER’S
PARTICIPATION CHOICE

No Imputation

Non-working ‘Working All
. 545 38 583
Her mother did not work (93.48%) (6.52%) (100%)
21 22 43
Her mother worked (48.84%) (51.16%) (100%)
All 566 60 626
(90.42%) (9.58%) (100%)
Imputation 1 - all missings to inactive
Non-working ‘Working All
. 24,157 508 24,665
Her mother did not work (97.94%) (2.06%) (100%)
429 22 451
Her mother worked (95.12%) (4.88%) (100%)
All 24,586 530 25,116
(97.89%) (2.11%) (100%)

*Labor force participation is defined as either employee/farmer or professional/capital owner.

Imputation procedures are nonetheless subject to criticism as they are ad hoc proce-
dures in the way they exploit available information on the missing data mechanism. As
a consequence, the properties of the estimations obtained with the imputed data are not
generally known. An alternative approach popular in econometrics is to propose a model
for the missing data mechanism and estimate the model of interest subject to the miss-
ing data generation process. A seminal example is provided by Heckman (1976) within
the literature of sample selection. Recently, Ramalho and Smith (2012) have proposed a
likelihood-based approach to deal with missing data when the output variable is discrete,
as it is in our case. In the next section, we propose a reduced-form participation model
and illustrate how Ramalho and Smith (2012)’s procedure can be applied to account for

missing information on economic activity.

2.4 External data on female labor market participation rates

The GMM procedure proposed by Ramalho and Smith allows for the incorporation of
external data to help the identification of the parameters of interest. We are going to use
census data on local and national female force participation rates as external sources of
information. In Portugal, the first census was taken in 1864 and since then there are eleven
more census from which we can gather relevant data. There are, however, difficulties in
homogenizing the data on female labor force participation across censuses. We describe

the sources and the computation of our measure of female participation in Appendix A.
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3 The econometric model

3.1 A reduced-form participation model

We propose the estimation of a reduced-form participation model using church registry
data at the individual level. Woman ¢ chooses either to earn an income by participating
in the labor market, y; = 1, or to specialize in household production, y; = 0, depending on
which option gives her the greatest life-time expected utility. We assume that the discrete

choice is expressed in the following linear specification:

yi = H{ay" + 28 +v; > 0} (1)

where dummy variable y!* indicates the labor force participation status of her mother.
Vector z; includes discrete controls such as a dummy for large number of siblings, settle-
ments dummies and quarter-century dummies.

Parameter « is the parameter of interest and captures the effect of the mother’s partic-
ipation choice on the daughter’s participation decision. The vector § captures systematic
differences in female participation across quarter-century and regions as well as other
characteristics such as large families where we believe it to be more likely for daughters
to have jobs. The error term v; incorporates effects of those variables for which we have
no information. For example, this term may include the effect of educational choices by
woman ¢ unrelated to her parents economic activity decisions. Although in other stud-
ies children educational choices are usually assumed correlated with parents’ professional
choices, making interpretation of « difficult, this assumption is not realistic here: Dur-
ing the entire sample period the Portuguese educational system remained extraordinarily
elitist, with illiteracy rates of over 80% and formal education being only accessible to a
small privileged group (see, for example, http://www.country-data.com/).!* Thus, it is

reasonable to assume that in our data human capital is mainly acquired informally within

HEducational reforms initiated in 1822, 1835, and 1844 were mainly targeted towards boys’ education
and were left incomplete and largely unimplemented. Table 7 in Appendix B shows that ilitteracy rates
among girls in the beggining of the 20th century were still very high in the North of Portugal although
the pattern was different in the islands. Moreover, as stated in footnote 1 in the Introduction, secondary
schools for girls were only approved after the 1888 educational reform.
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the family and the parameter o can be interpreted as reflecting how the mother’s par-
ticipation in the labor market affects the daughter’s preferences and/or beliefs towards
participation in the labor market and, therefore, her net utility from working.

Other sources for the unobservable effect, v;, may be quasi-permanent factors, such as
social status or genetic predisposition. These variables are an alternative source of per-
sistence and, if relevant in this choice, would also affect y*. When these quasi-permanent
effects are present and not controlled for, they generally cause a bias in the estimate of
the within-family cultural transmission parameter, «. The importance of these lineage-
specific factors, however, may be in practice rather small, as both genetic and social traits
are likely diluted quickly beyond the grandparents to grandchildren link. Unfortunately, a
test on the relevance of lineage (quasi-permanent) versus parents (path dependent) effects
seems difficult for theoretical and practical reasons. From a theoretical point of view, it
is not clear how to identify the slowly decaying effect of the individual-specific full set of
ancestors from the parents’ direct effect. From a practical point of view, identification
would require a large number of observations with the same lineage, i.e. a large number
of siblings.!?

Given the parsimonious specification for the determinants of y; proposed in equations
(1) and (??), one could argue that the estimate of o does not only capture the effect of the
participation of the mother. Of course, a missing variable simultaneously correlated with
the mother’s and the daughter’s participation decision would make the interpretation of
the estimate as a causal effect invalid. In the Robustness Section, Section 4.3, we explore
mechanisms beyond preferences and beliefs that could explain the effect of the mothers

on the tranmission of female labor market participation.

3.2 Likelihood Approach to Deal with Nonignorable Missingness

Most observations in the women sample have missing entries in the set of discrete variables
{yi,y"} (see Table 2.2). Let us define a binary indicator I which takes value 1 if the

participation status and occupational code for observation i is observed and 0 otherwise.

12Note that identification would still rely on the arguably strong assumption that siblings are affected
by lineage in the same way, regardless of their birth order within the family, for example.
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Similarly, let I™ take value 1 if the participation status and occupational code for the
mother of i is observed and 0 otherwise. ' Hence, we will consider the set of covariates
{yi, y", x;} where x; is a vector of covariates which is always observable.

Random missingness arises when the probability of a missing observation is invariant
to the set of available covariates in which case the missingness observations are ignor-
able in the sense that their omission from estimation does not bias the results. More
realistically, missing occupational information is likely related to some of the individuals’
characteristics as collection of this information by the vicar is influenced by them. For
example, distant farms are less likely to be visited by an old vicar. In this situation, the
missing mechanism is nonignorable in the sense that estimating the participation model
only with the nonmissing observations will generally lead to inconsistent estimates.

Ramalho and Smith (2012) propose a likelihood-based approach to deal with nonig-
norable nonresponse in discrete choice models. More concretely, they propose a method
to estimate a parametric conditional model of the discrete outcome when the marginal
distribution of covariates is unknown but does not depend on the parameter vector of
interest. As a special case they consider the situation whereby the missingness mecha-
nism is conditionally dependent on the outcome variable and a discrete partition of the
covariates. Hence, their approach is clearly valid in our setup.

Assume that variables y and y™ can only take up values 0,1 and that x is a discrete
covariate vector. The aim is to estimate parameter vector # in a conditional discrete
choice model:

Pr{y=v|y" =w,z} = F{v,w,x;0}

where function F' is known and v,w € {0,1} and x denotes, for shortness, both the
variable and a potential value. For an observation with nonmissing information, the joint
probability of nonmissingness, i.e. I; = I’ = 1, and the vector variables {y;, y/", z;} is

without any loss of generality:

13In the rest of the paper, it will be assumed that missingness only affects the occupational variables.
Missingness of other characteristics X (e.g. the father’s occupation) is ignored, although the analysis can
be extended to cover this more general case.
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Pri{l; =I"=1y=v,y" =w,ax;i} = Pr{;=I"=1lyi=0v,y]" =w,z;} x )
F{v,w,z;0} x Pr{y* = w,z;}.

The fundamental idea of Ramalho and Smith (2012) stems from the recognition that
under certain circumstances missingness may be viewed as a modification of choice-based
sampling. In our empirical application this situation is intuitively plausible. As argued
before, some vicars may be more likely to underreport the incidence of professions that
were common, such as farmers, and more likely to record the professions for those whose
labor status was a differential characteristic (i.e. those with a profession other than the
most common one in the area and period, like civil servants or the miller in a village of
farmers), and leave the labor force status for housewives unreported. These considerations

warrant the following:

Assumption 1 (Daughter’s Response Conditional Independence, DRCI) Nonmissing-

ness in y is conditionally independent of I y™, and x; i.e.,

Pr{l =1I"y,y",z}=Pr{I=1|y}. (3)

14

Given that the mother’s information is likely collected early on and through a similar
process, an assumption closely related to DRCI but referring to the availability of the

mother’s participation decision can also be made:

Assumption 2 (Mother’s Response Conditional Independence, MRCI) Nonmissingness

m y™ is conditionally independent of Iy, and x; i.e.,

Pr{I" =1|l,y,y",a} =Pr{I"=1|y"}. (4)

Let Hy =Pr{l=1,y=1}, Hy=Pr{I =1,y =0}and H" = Pr{I™ =1,y = 1},

14 As stressed by Ramalho and Smith (2012), a weaker assumption in which the conditional probability
does depend on a subset of discrete covariates, such as period and location, is also implementable.
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H* =Pr{I™ =1,y™ = 0} . Furthermore, the marginal distributions of the discrete vari-
ables y, y™ are parametrized by Pr{y = 1} = II and Pr{y™ = 1} = II", respectively.
Finally I1,,, = Pr{y™ = w, x} where the number of parameters in I, , is given by the
number of different combinations between the variables y™ and x observed in the data
with a maximum in our case of 2 x comb(z) where comb(x) is the theoretical number of

combinations of the discrete vector z. Assumptions (3) and (4) imply that for example:

H H?
Pe(t =1 = 1= = Lod = () () FlLLseob .,

where II; ,, is the parameter of the matrix II,, , that corresponds to the specific combina-
tion of values of variables (y™, z;) = (1, ).

There are three situations in which a given observation may have some missing infor-
mation: when the daughter’s information is missing but the mother’s is not, when the
mother’s information is missing but the daughter’s is not, and when information for both
the daughter and the mother is missing. Consider the first case. The joint probability for

{y™ = 1,7;} in the first case is:

Pr{l;=0,1"=1y" =1z, =} ={Pr{;=0,I" =1y, = 1L,y = 1,2;}
+Pr{l; =0,I" =1,y = 0,y]" = 1,2} }
= (1= %) (5F) FAL L 200} g, + (1= 2) () F {0120} L,
—{(1= ) F{L L w0} + (1= £55) F {0, 1,250} } () M

Since:

Pr{l,=0|"=1y;,=1y" =12} =Pr{L,=0ly; =1} =14

and

Pri{l; =0|I" =1,4: =0,y = 1L,a;} =Pr{L; =0Jy; =0} =1 — .

Following a similar argument, it is possible to show that the joint probability of an ob-
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servation which does not have the mother’s participation decision but has the daughther’s

and is given by {y; = 1, 2;} is of the form:

H,y H" Hy
(=1 = 0= ) = () { (1= ) PO asoy e+ (1 1200 ) Py
(7)
Finally, the joint probability of an observation which has neither the daughter’s nor

the mother’s participation decision and only the {z;} is observable is:

Pr{l; = 0,I" = 0,2;} = {(1— ) F{1,1,2;;0} + (1 — H2) F{0,1 xi;e}}x(1——>nm
(0= ) F 0.6} + (1= %) F{0.0.2:61 x (1 25 T,

(8)

Expressions (5), (6), (7), and (8) can be more generally expressed as:

LI

K3

m m Huz
Pr{l’i?‘[i ' Yir Yi s Z ( I, (Hm )F{yuyz ,[L’Z,Q}Hy xz) x

({ weony (1- ) (Hm )F{v Y, 03 Ty, m
(Sucon { () (1= 1) F oo, ﬂfz’e}ﬂwm})m IZ)X

vwEG{O 1} {( ) (1 — —) F{v,w,z;0} 11, xl}(l_li)(l_ﬂm) .
(9)

with [Ty = II and II; = 1 —1II and similarly for II" and where the meaning of subscript

¢ in a given variable is that the function is to be evaluated at the value of the variable
at observation ¢ and whenever the subscript ¢ is used in parameters it means that the
relevant parameter is the one that corresponds to the value at that observation. Hence,
for example, F' {y;, w, x;; 0} in the third row of (9) should be evaluated at the value of y and
x of observation ¢ and a running value for w (that is not necessarily the one of observation
i). Extending the vector of parameters to include in addition to €, the probabilities{ H,},
for v € {0,1},{H}'}, for w € {0,1}, and {Il, .} which has as many parameters as the

possible combinations of the values of the vector y™ and z found in the data, then (9)
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represents the likelihood for any given observation . Maximum Likelihood estimation is

subject to the following constraints:

> wa Huwe =1forw=0,1
I, =3, . F{v,w 20} 1, for v=0,1 (10)
Iy =5 I, forw=0,1

will give consistent and asymptotically efficient estimates for vector parameter of interest
0. One of the difficulties produced by this model is that the vector of parameters II,, ,
grows with the number of exogenous variables in  and depends on the number of possible
combinations of all values in z. It is reasonable to reduce the number of parameters to
estimate by introducing some restrictions in II,, ;. In our specific framework, we are going
to decompose the vector x into two types of variables x7 and x5 where x; is location and

quarter-century and z is everything else.

Hw,x - ng\w,xl Hw,ccl

Our simplifying assumption is that the distribution of x5 only depends on the location

and quarter-century and not on the mother working status which implies:

Hwﬂ? = Hﬂﬁz\w,xlnw,ﬂﬁl = H1’2\$1Hw7$1

Finally, the accuracy of our estimated parameters may be improved upon by adding

estimators of II,, ,, which were based on external data sources.

3.3 GMM Estimation using external information

Following Ramalho and Smith (2012) in their application of Imbens and Lancaster (1994),
we can improve our estimates of 8 by incorporating additional information on the marginal
probabilities IT and IT"™ In Appendix A we take census data for the end of the 19th century
and 20th century on national and regional female participation rates, we project these

values using a reduced form model to get estimates for the female participation rates for
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our sample period in our four sites. These estimates of II and II™ and their standard

errors play the role of QU and 3 in Ramalho and Smith (2012), section five.

4 Results

4.1 ML estimates using the imputation methods

In this Section we present the results of probit estimations of the model (1). Table 4.1
presents the coefficient estimates of parameter « for different samples and different missing
imputation methods including no imputation.'> The first row shows results for the full
sample, the seond row restricts the sample to Horta, where the problem of missings is less
acute and finally, the last row further restricts the results to Horta in the 19th century
where the percentage of missings is the lowest.!6

Column I of Table 4.1 reports estimates of o using the naive imputation or “Impu-
tation 1”7 where we impute all the missings as unpaid farmers/domestic production, i.e.
non-participating in the labor market. Column II shows the coefficient estimates when
imputation 1 is restricted to the sample where mothers are identified, denoted by “Impu-
tation 1b)”. Imputation 1b) implies loosing approximately 5000 observations relative to
imputation 1. Column IIT shows results obtained when imputation 1 is applied only to
rural settlements which implies leaving the missing observations from Horta out of the
sample. We denote this imputation by “Imputation 2”. The idea here is to impute only
non-paid farmers. Since it is less likely to find farmers in Horta, we do not impute any
of the missings in Horta. Column IV, follows the approach often used by historians and
impute all wives of farmers as non-paid farmers. We denote this imputation by “Impu-
tation 3”. Finally, on the last column of Table 4.1 we do not impute any of the missing
values, which reduced the sample size drastically. All regressions in Table 4.1 include

quarter-century dummies, location dummies —more precisely a dummy for the Minho

15Table XX in Appendix B shows the complete set of coefficient estimates [Table to be added].

16 A second reason to restrict the sample to the 19th century lies in the lower standard errors of the
predicted II,, ;, for this sample. As we explain in Appendix A, ﬁw’ml are obtained from regressions that
use census data from the end of the 19th century till the 1991. The standard errors of the out-of-sample
prediction of II,, ., increase as we go further backwards in time.
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region (included Ronfe and Ruivaes) and a dummy for the islands (includes Horta and S.
Mateus)— and a dummy for large family size which takes value 1 if the female has more

than four siblings.

TABLE 4.1 ProBIT ESTIMATIONS OF «

Imp. 1 Imp 1b Imp. 2 Imp. 3 No Imp.
Full Sample 0.121 0.3697F 0.43%7% 1.3137FF 0.926™°F
(0.106) (0.109) (0.116) (0.206) (0.239)
Horta 0.433*** 0.406*** 1.132%** 1.134%** 1.132%**
(0.153) (0.155) (0.251) (0.251) (0.252)
Horta 19th century 0.443%** 0.427%** 1.132%** 1.134%%* 1.132%**
(0.154) (0.156) (0.251) (0.251) (0.251)

Imp 1b is Imp 1 for observations with identified mother. Regressions include: quarter-century dummies, dummy for Minho, dummy for
number of siblings>4

Importantly, we find a positive and statistically significant effect of the mother working
status on the daughter’s probability of working («) in all estimations but in Imputation
1-full sample. Moreover, as predicted when discussing Table 2.3 above, the imputation
missings to inactivity goes against finding an effect of the mothers which is generally
speaking what can be observed from Table 4.1 where the estimated « increases as we
move from left to right. Notice that for Horta, imputation 2, 3 and no imputation are

quite similar and that is why the results are virtually identical.

4.2 Dealing with missing occupations via ML estimation

In this Section, we show the results obtained with the Ramalho and Smith (2012) method-
ology developed for our particular case in Section 3.2. In the first five columns of Table
4.2 we report the estimated a obtained from simple probits under the different impu-
tation methods (same as those shown in Table 4.1). In the last column, we report the
estimated « obtained through the Ramalho & Smith method. The upper pannel of the
Table shows the estimations done with the full sample and the bottom part shows the
estimations done when restricting to the 19th century sample. In the second row of each
pannel, we report the estimated marginal effects. In both panels, the estimated value of
« and its marginal effect is within the range obtained with the probit estimations and the
different imputations. Comparing the value of & obtained with the Ramalho and Smith

methodology with the values obtained from the probit estimations, we may conclude that
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Imputation 2 is rather unbiased. It is important, however, to notice that the the marginal
effects of the two estimation procedures are rather different. Hence, estimating a probit
model using Imputation 2 would have led us to conclude that the marginal effect of a
working mother on the probability of participation in the labor market was about a third

of the true value; a substancial underestimation of the true effect.

TABLE 4.2
Simple Probits R&S
Imp. 1 Imp 1b Imp. 2 Imp. 3 No Imp. No Imp.
ATl observations
. 0.121 0.3697™ 0.4307 13137 0.926 0.487
< (0.106) (0.109) (0.116) (0.206) (0.239) (0.218)
Mg. Eff. 0.006 0.018 0.028 0.189 0.193 0.086
Pr. LFP — - - - — 11.0%
Nobs 25116 18974 14173 2431 523 25116
19th century

. 0.165 0.3837° 0.526 T.327 " 0.927 " 0.6407 "
« (0.109) (0.111) (0.123) (0.208) (0.239) (0.222)
Mg. Ef. 0.013 0.030 0.049 0.267 0.231 0.082
Pr. LFP - - - - - 27.6%
Nobs 13696 10681 8419 1549 410 13696

Regressions include: quarter-century dummies, dummy for Minho, dummy for number of siblings>4. Predicted LFP 1700-1900 using census
data is 14.3 percent. A marginal effect of 0.086 represents an increase of 60-78.2 percent.

Notice also that the marginal effect of this variable is smaller than the unconditional
effect reported in Table 2.3, and is also smaller than the effect found if we use the original

data with no imputation of missing occupations.

4.3 Robustness Section - Looking for other Mechanisms beyond

Preferences

5 Conclusions and future work -

In this paper, we use historical parish registry data from four Portuguese settlements
from the 18th and 19th centuries to estimate a female labor force participation model to
identify the effect of mothers’ labor market experience on that of their daughthers. The
period and locations chosen allow us to interpret the effect of mothers on daughters labor
force participation as intergenerational transmission of preferences and beliefs. First, they
were characterized by a very low male-female population ratio which open a window of op-
portunities to women. Second, the period studied is previous to any technological change.

Third, given the high levels of illiteracy, particularly among women, it is unlikely that
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direct human capital transmission or indirect transmission through educational choices
may explain the mother’s effect on daughters choices.

After controlling for settlement and century dummies and some family covariates,
we find a positive effect of the mother’s working status on the daughter’s decision to
participate in the labor market. This effect is smaller than the unconditional effect, but
it is strongly statistically significantly different from zero and is robust to the imputation

method we use to address the problem of missing information on occupational status.

Future Work: Although we have shown that the naive imputation method does
not directly drive the main result of the study, i.e. the positive and significant effect of
the mother working condition on the daughter’s participation decision, there are at least
two ways by which we could further study to what extent are the results sensitive to
alternative imputation methods. First, we could simulate more sophisticated imputation
methods based as described in footnote 8. Second, the adaptation and implementation
of Ramalho and Smith (2012)’s approach to our dynamic setup, as presented in Section
3 and complemented with external historical data.

Given the small set of determinants of y;; that we observe, a;would not include only the
causal effect between the participation of the mother and the participation of the daughter,
but would also capture the transmission of other determinants that would affect y;; on their
own. These would include both unobservable matrilineage time invariant heterogeneity
and the conditioning effect of endogenous sample selection due to migration of some
descendants or ancestors. This latter effect invalidates the causal effect interpretation for
the estimate for oy if the migration decision is affected by unobserved factors that also
affect the labor force participation decision, such as ability.

A more detailed control for unobserved heterogeneity is the next step towards being
able to interpret our results as causal effects and be sure that the estimated AME of
ym; is the magnitude of the effect of intergenerational human capital transmission. The
most obvious extension, in line with the usual practice in panel data literature, is to allow
for a lineage-specific permanent unobserved factor. These factors will compose a special

unobservable part that is constant for all ¢ in the same [. v; would be decomposed in
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two terms:vy; = p; + €4. u and can be separately identified because we have several
observations for each matrilineage. On the other hand, it is plausible that the lineage-
specific variables mentioned do not have a permanent effect throughout all descendants,
but are diluted rather quickly as we go further down in the lineage, making them not
permanent and only relevantly transmitted from parents to children or grandparents to
grandchildren. Furthermore, the fact that adding the participation of the grandmother
does not change our conclusions limits the presence of these factors to one generation
(parents to children). In this case, the only way of identifying p separately from ymy;; is
to use siblings. The problem is then that the number of observations with the same p is
very small.

We want to interact ym;with period to compute to what extent «;changes with time.
We want to check the effects of grandfathers and mothers in law.

Another important way in which specification (1) may be too restrictive is in the
homogeneity assumption of all the coefficients. A relaxation of this strong assumption
does not only control for additional unobservable effects, but also provides an econometric
specification that does not rule out economic models. See Browning and Carro (2007)

and Browning and Carro (2009) for more information on this.

material deleted from introduction

Theories of female labor participation which invoke the importance of transmission of
beliefs and/or preferences through family experience are not easy to test. Fernandez
and Flogi (2009) and Fernéndez (2007) use country-level female labor force participation
rates from the parents’ country of origin to explain differences in paid working hours of
daughters of US immigrants. These papers represent an effort to separate culture from
the environment by studying women in a common institutional and economic environ-
ment, what Fernandez denotes as the “epidemiological approach” (Fernandez, 2011). The
premise is that “culture,” i.e. a set of preferences and beliefs common to a group, is
transmitted from parents to children. Costa et al (2001), however, show that gender dif-

ferences in personality vary across cultures but are small relative to individual variation
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within genders. Part of this individual variation may be explained through family effects,
which can be disentangled from general social norms and attitudes. Fernandez, Fogli and
Olivetti’s (2004) model of the change in social norms, for example, can be interpreted
as a process that takes place at the family level where the presence of a working mother
during childhood changes preferences of sons and/or daughters towards female labor force
participation. Some studies find a relation between parents’ labor market behavior and
attitudes and those of their sons and daughters (see, for example, Biitikofer, 2011, Farré
and Vella, 2007, and Tsukahara, 2007). These effects are likely to compound both changes
in preferences/beliefs and the transmission of specific human capital. The indirect evi-
dence provided by these studies is rather persuasive of the importance of family effects.
However, direct evidence remains, to our knowledge, nonexistent. In this paper, we use
a novel approach based on historical data at the onset of female labor market participa-
tion to attempt to provide more direct evidence on the intergenerational transmission of

preferences and beliefs.

6 Appendix A

In this Appendix we describe the data used to obtain estimations of female labor par-
ticipation which are included in the GMM estimation of our model in Section 3.3. Our
main data source in this Section is the population censuses (Recenseamentos Gerais da
Populagao) for the period 1890-1991. The data for Portugal 1864 was taken from Reis
(2005). The first Portuguese census was taken in 1864 and since then there are eleven
censuses more or less periodical that contain information on female labor activities. The
smallest geographical level for which demographic data is collected is the Borough (Con-
celho), followed by the District (Distrito), and the Province. Most censuses also publish
information on economic activity and even professions of men and women above a certain
age at various levels of geographical aggregation, which unfortunately varied over the cen-
suses. The censuses collected data for all regions of Portugal including the archipelagos
of Madeira and Azores.

For the purpose of estimating the female labor force participation, we only assemble
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data from regions that were either more representative of the villages in our sample or of
Portugal as a whole. The data assembled are a mixture of Borough and District level data
and data for Portugal as a whole. Specifically, the regions are: 1) Portugal (including
Azores and Madeira and excluding colonial territories); 2) the district of Braga to which
Ronfe and Ruivaes belong; 3) the district of Horta to which the city of Horta and Sao
Mateus belong; 4) the Boroughs of Lisbon and Oporto which are the largest cities in the
country; 5) the Borough of Guimaraes to which Ronfe belongs; 6) the Borough of Vila
Nova de Famalicao to which Ruivaes belong; 7) the Borough of Horta; 8) and finally the
Borough of Madalena in Pico island to which Sao Mateus belongs.

Table 6 shows our best rough calculation of the female labor market participation for
nine regions in Portugal over the period 1864-1991 based on the censuses data. Although
we use a single data source (with the exception of 1864), the participation rates reported
in Table 6 show large jumps across census —which are most likely caused by the changes
in the definition of “active” female population during the period— and large differences
across regions for a given census. Carrilho (1996) provides a good guide for the different
definitions of active female population across the censuses. One of the main differences
regards the population of reference. For example, while until 1930 the reference population
was considered the “present” population (populag¢io de facto), after 1940 the censuses
considered the “resident” population. Moreover, while until 1930, all individuals were
included in the reference population, after 1940 only those above a certain age (either
10 or 12 depending on the census) were considered. The other main difference refers to
who was considered “active”. The earlier censuses (roughly until 1950) defined as active
population everyone with an occupation regardless of whether or not that occupation
was a profesion—for example, domestic or agricultural unpaid work was considered an
occupation although not a profession—. This definition implied very high and unrealistic
participation rates for women, specially in the less urban districts and boroughs (e.g.
compare Lisbon with Guimaraes). The islands are somewhat of an exception where the
rural borough of Madalena has a very low participation even lower than the capital of the

district Horta. Since 1960, the unemployed who are looking for a job are also included
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as part of the active population. Note that for all figures in the Table the denominator
allways includes the elderly in the reference population. That is the reason why the values
in the table are so low compared to the values of female participation rates of 67% in the
nineties given in the Introduction.

Altgough in Table 6’s data is as much homogeneous as possible there remain incon-
sistencies in the definitions of female participation (see footnote to Table 6 for a detailed
description of our definition in each census year). Given these difficulties, we decided to
use controls in the regression model to correct for those cases where full homogenization
is not possible. We intend to use the regression model to predict backwards values of
female participation in the four settlements (Ronfe, Ruivaes, Horta and Sao Mateus) in
the 8 quarter-centuries of the 18th and 19th century.

In Figure 1, we ploted the data from Table 6 for Portugal (solid line), the fitted values
obtained from the regression model and their 99% confidence interval. In order to stress
the differences in definitions across censuses we connected only the data points which have
similar definitions (from 1890-1911 and from 1930 onwards). The data point corresponding
to 1864 is singled out because it was taken from a different source (Reis,2005) however
it looks perhaps surprisingly similar to the values from 1930 onwards. Notice that the
data values for 1890, 1900, 1911 look somewhat inflated compared to the rest of the data
points. The reason why these values are so elevated is due to the inclusion of unpaid
farmers and landlords, whose only source of income was rents, in the definition of active
females. After 1940, the censuses clearly makes a distinction between occupation and
profession: whilst most women have an occupation only a few have a profession. In
1930, we are able to obtain a reasonable estimate by excluding the housewives and the
family members. The decreasing trend in years 1890-1911 is probably due to the lower
relative importance of agriculture. The 1890-1911 data, however, gives useful information
regarding the differences across regions in Portugal. Therefore, in our econometric model
we estimate a separate trend for this period (as seen in discontinuous line in Figure 1)

which is shut in our predictions as can be seen by the smooth line of predicted values.
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The regression model estimated is the following:

yir = ¢+ 81 f(£)+ 20(t +Z%«D +Z%Dk+en (11)

Pit
1-pit

where y;; = In ( )Where pircorresponds to the values of the female participation

rate given in Table 6 for region i and census year t. f(t)corresponds to a logit transforma-

(t—2000)
exp( 0

gistic was chosen such as to better fit the data. The function g(t) = 1(¢ < 1940) (¢t — 1940)

tion of the census year ¢, specifically f(t) = where the inflexion year of the lo-
is a specific trend for the values before 1940 in order to prevent the inflated values of our
data before 1940 and its unlikely trend to contaminate our predictions, whist keeping the
information regarding the differences across regions for those years. The D!.s represent re-
gional dummies, specifically, a dummy for the Braga district (encompasses Braga district,
Guimaraes and V.N. Famalicdo), a dummy for the Horta district (encompasses, Horta
district, the city of Horta and Madalena), a dummy for a large city (encompasses Lisbon
and Oporto), a dummy for Guimaraes, a dummy for V.N. Famalicdo, a dummy for Horta
(city), a dummy for Madalena. The Djs are other dummies used to take into account
specificities of the particular censuses such as a dummy for years where the participation
rates are applied to women older than 14 years old (1960, 1970, 1981), and a specific
dummy for 1981 where there is a particular high jump in the participation rate due the
course way in which the data is reported in the census. Finally, ;s an error term.

We estimate the model (11) by OLS and use the estimated parameters to predict
participation rates for Ronfe, Ruivaes, Horta, and Sao Mateus for our sample period
1700 —1900. Since the dependent variable is a nonlinear function of p;;, we first transform
the model so that our predicted values for p;; are unbiased estimates. For each of the four
regions, we activate the dummies of their borough and district e.g. for Ronfe, we set the
dummy for the Braga district and the dummy for Guimaraes Borough to 1. We further,
set the g(t) function to zero as well as the dummy for older than 14, the 1981 dummy,
and the dummy for large city.

Table 6 shows the estimated female participation rates for Ronfe, Ruivaes, Horta, and
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S. Mateus for our sample period 1700-1900. The values are low, as expected, and quite
constant.

TABLE 6 - Predicted Participation Rates for our sample period

1700-1725  1800-1825 1875-1900
Ronfe 0.210 0.214 0.242
(.0672) (.0682) (.0740)
Ruiviies 0.265 0.270 0.301
(.087) (.0873) (.0924)
Horta 0.047 0.049 0.056
(.0079) (.0080) (.0083)
S50 Matous 0.026 0.027 0.030
(.0335) (.0342) (.0342)

*Note: Given that estimated participation rates are rather constant, we decided to show only 3
representative moments of our sample period. Predictions are obtained from the predicted coefficients

of regression (11) of female participation rates from 12 censuses since 1864.

7 Appendix B

TABLE 7 - % of boys and girls 10-15 years old who can read

Borough Population Census 1911
age 5-9 age 10-14
Girls  Boys Girls Boys
Guimaraes (Ronfe) 6.6% 10.5% 22.6% 37.2%
V. N. Famalicao (Ruivaes) 6.6% 10.8% 19.4% 37.8%
Horta 19.9% 13.6% 70% 41.2%
Madalena (Sao Mateus) 19.9% 19.3% 58.2% 45.9%

*Source: recenseamentos Gerais da Populacao, 1911, INE, Lisbon, Portugal. Note: the figure for girls
10-14 in Horta seems exagerated when compared to boys of the same age. Higher literacy rates are
expected in the cities such as Horta, however, this does not explain the relatively lower rate for boys in
the Azores. Possible explanations may be related to the low presence of boys in the schools or home due

to either early male migration or work at the sea.
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Most common Professions/Social Status for Women in Lent Files

18th and 19th centuries

Freq. Percent Cum

lady not noble 921 45.82 45.82
housewife 335 16.67 62.49
slave 147 7.31 69.8

owner /landlord 132 6.57 76.37
craftsman textile 127 6.32 82.69
non-qualified worker 76 3.78 86.47
domestic servant 57 2.84 89.3

indigent/beggar 57 2.84 92.14
landless worker, day laborer 38 1.74 93.88
non-qualified worker manufacture/industry 23 1.14 95.02
farmer 20 1 96.02
high society 18 0.9 96.92
assistant 6 0.3 97.21
miller - owner 6 0.3 97.51
high rank clergy member 6 0.3 97.81
non-qualified worker construction 5 0.25 98.06
teacher 5 0.25 98.31
owner/manufacture/industry 5 0.25 98.56
craftsman wood 4 0.2 98.76
craftsman of tools 4 0.2 98.96
business owner 3 0.15 99.25
landless worker, day laborer - domestic 2 0.1 99.35
small business owner 2 0.1 99.45
clergy member 2 0.1 99.55
other 9 0.1 100
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8 Appendix C - Gradient of log likelihood Function

In this appendix we write down the gradient of the likelihood function with respect to
the parameters of the model. For some of the parameters of the model, the gradient
programmed in the estimation code is a transformation of these gradients to accommodate

restrictions such as that probabilities need to be between 0 and 1.
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