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Abstract 

 

This paper studies the role played by cultural variables, as distinct from that played by 
economic  or  demographic  variables,  in  determining  female  labor  supply  and market 
outcomes. The paper is able to study issues hitherto unexplored in this context by using 
data  on Arab women  in  Israel.  The  latter  are  characterized  by  both  `traditionalʹ  and 
`modernʹ cultural attributes and display substantial heterogeneity. Hence they allow for 
the study of the influence of cultural factors, in particular `modernityʹ vs. `tradition,ʹ on 
labor  market  performance.  Doing  so,  the  paper  examines  the  formation  of  cultural 
attributes and the way they influence labor market performance. 

The  results  point  to  a  significant  role  played  by  culture.  In  particular,  a  descriptive 
analysis,  a  standard  probit model,  and  a  latent  factor model  (with modernity  as  the 
latent  factor)  all  indicate  that  a  woman  who  is  more  modern  participates  more. 
Modernity is defined by usage of modern technology, modern views on the roles of men 
and women  in  the  labor market,  life  in a modern city, marital status, and fertility. The 
cultural variables explain participation almost as well as the standard variables, such as 
age, education, and demographic variables. 

 JEL codes: J16, J22, C25 



Modernity vs. Tradition in the Determination of Female
Labor Supply1

1 Introduction

This paper studies the role played by cultural variables, as distinct from that
played by economic or demographic variables, in determining female labor
supply and market outcomes. Recent literature, surveyed below, has shown
that such cultural factors are important in explaining women�s labor market
performance. However the cultural variables in question have often not been
precisely identi�ed, their determinants have not been investigated, and their
interaction with economic variables has not been su¢ ciently quanti�ed. A
key reason for these lacunae is lack of relevant data. The current paper is
able to study these issues by using data on Arab women in Israel, who are
characterized by both �traditional�and �modern�cultural attributes. These
data allow for the study of the in�uence of cultural factors, in particular
�modernity�vs. �tradition,�on labor market performance. The aim of this
examination is, then, to enhance our understanding of the role and operation
of cultural factors in the labor market. Doing so I examine the formation of
cultural attributes and the way they in�uence labor market performance.

In order to study these issues, the paper examines the following speci�c
questions:

(i) Does the participation rate of Israeli Arab women depend on cultural
factors, such as religion, the degree of religious belief, views on the role of
women in work and in the household, usage of �modern�technology (cars,
computers, the internet), etc.?

(ii) Within the set of cultural factors, what is the relative role of the
various factors? In particular, what is the weight of religious beliefs?

(iii) What is the importance of the cultural factors relative to standard
economic factors � human capital variables, demographic elements, and
technology? What are the interactions between the two sets of factors?2

By exploring these questions, the paper makes two key contributions:
First, it explores the cultural determinants of female labor force partici-

pation and labor market outcomes in a rigorous manner with relevant data
and up-to-date econometric methodology. A challenge in the explorations
of culture in economics is to show that the e¤ects of culture can be studied
rigorously. It needs to be shown that it is possible to separate the in�uence
of culture from standard economic variables and to do so using well-founded

1 I thank seminar participants at Tel Aviv University and UCL for helpful comments
and Ori Rubin for research assistance. All errors are my own.

2With respect to the last two questions, note that studies in other contexts � such
as crime or terrorism � found that the connections between levels of education and the
degree of religious beliefs are not those usually expected (see, for example, the �ndings
of Krueger and Maleckova (2003)).
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empirical work.3 The paper applies such empirical tools to a unique data-set
to study the distinct role that cultural factors play.

Second, it uses the fact that the data display substantial heterogeneity,
in terms of cultural attributes and in terms of labor market performance,
to provide an explanation for the joint determination of cultural status,
patterns of female labor force participation, and labor market outcomes.
It shows that cultural variables have substantial explanatory power and it
quanti�es the relevant linkages.

The paper proceeds as follows: Section 2 provides the background with
a brief overview of the literature, emphasizing recent research on cultural
determinants of female labor supply, and evidence on the patterns of par-
ticipation of Israeli Arab women. Section 3 presents the model. Section
4 presents the data to be used in estimating the model. The results are
presented and discussed in Section 5. Section 6 concludes.

2 Background

2.1 Literature

The paper relates to several strands of literature, which I brie�y review.
Female Labor Supply. A huge literature has extensively explored the

determinants of labor supply in general and that of women in particu-
lar. This literature has sought to explain female labor force participation
rates by studying the e¤ects of economic and demographic variables such
as own and spouse income, bene�t income, taxes and subsidies, education,
age, fertility, and household properties. Surveys include Killingsworth and
Heckman (1986), Blundell and Macurdy (1999), and, more recently, Blun-
dell, Macurdy, and Meghir (2007), Blundell and Macurdy (2008), and Eck-
stein and Lifshitz (2009); a methodological overview is provided in Heckman
(2001).

There were substantial changes in female labor force participation (LFP)
over time. The key development was a big rise in female LFP in advanced
economies over the 20th century. In the U.S., for example, female LFP (for
women aged 18-65) rose from around 2% (mostly young and unmarried) at
the beginning of the century to a peak of around 72% in the late 1990s, with
a levelling o¤ and a small decline to below 70% since then. Married women
took an important part in this process, especially from the 1930s. Beginning
in the 1970s (cohort of the 1950s), mothers with children in care played an
increasing role (see Attanasio et al (2008)). Explanations for this trend
increase include technological progress a¤ecting home production, decrease
in the costs and increase in the availability of child care, medical advances,
including the introduction of the contraceptive �pill� and the associated

3See the discussions in Guiso, Sapienza and Zingales (2006) and in Fernandez (2007).
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decline in fertility, rise in education, wage increase (gender gap decline),
decreases in discrimination, and changes in divorce law with rise in divorce
rates. Reviews are provided by Costa (2000) and Goldin (1990, 2006).

In the current context Kasir and Yashiv (2009) present some estimates
of female as well as male participation equations.

Cultural Factors. A more recent approach suggests additional considera-
tions. This approach posits that preferences and motivation for participation
are endogenous. For example, the roles for men and women in the labor mar-
ket are shaped by beliefs or preferences that di¤er across societies and over
time, in�uencing individual behavior. Hence a growing literature is now
exploring the distinct role of cultural elements in explaining female labor
force participation.4Culture is usually de�ned in terms of shared knowledge,
understanding, and practice. The Oxford dictionary o¤ers this de�nition:
�The distinctive customs, achievements, products, outlook, etc., of a society
or group; the way of life of a society or group.�Fernandez (2007) suggests
thinking of �di¤erences in culture as systematic variations in beliefs and
preferences across time, space, or social groups.�

In terms of the literature studying the links between culture and eco-
nomics, Guiso, Sapienza and Zingales (2006) argue that �until recently,
economists have been reluctant to rely on culture as a possible determi-
nant of economic phenomena. Much of this reluctance stems from the very
notion of culture: it is so broad and the channels through which it can enter
economic discourse so ubiquitous (and vague) that it is di¢ cult to design
testable, refutable hypotheses. Without testable hypotheses, however, there
is no role for culture in economics except perhaps as a selection mechanism
among multiple equilibria...In recent years, however, better techniques and
more data have made it possible to identify systematic di¤erences in people�s
preferences and beliefs and to relate them to various measures of cultural
legacy. These developments suggest an approach to introducing culturally-
based explanations into economics that can be tested and may substantially
enrich our understanding of economic phenomena.�

Hence while sociologists and other social scientists, as well as philoso-
phers, have written about the relationship between culture and economics
for decades, modern neoclassical economics has done little in this context
until recently. Work by Botticini and Eckstein (2005, 2007) exempli�es this
recent interest in a labor market context. They argue that the transition
of Jews away from agriculture into crafts and trade in the eighth and ninth
centuries was the outcome of their widespread literacy prompted by reli-
gious and educational reform in Judaism in the �rst and second centuries.
This gave them a comparative advantage in urban, skilled occupations. The
authors then present supporting empirical evidence.

The emerging strand of literature focusing on cultural factors in female

4See Fernandez (2007) for a list of references.
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labor market participation has found a signi�cant role for such factors. Thus,
Antecol (2000) �nds evidence for variation in the gender gap in labor force
participation across home country groups in the United States, which cannot
be attributed to human capital factors. Over half of the overall variation
in the gender gap across home country groups within the United States
can be attributed to home country labor force participation rates. This
�nding suggests the importance of cultural factors, such as tastes regarding
family structure and women�s role in market versus home work. Fogli and
Veldkamp (2007) note that the increase in female labor force participation
in the post-war period has mostly come from the entry of married women
with young children. Accompanying this change has been a rise in cultural
acceptance of maternal employment. They argue that the concurrent rise
in maternal participation and its cultural acceptance is well explained by
generations of women engaged in learning about the e¤ects of maternal
employment on children. They use U.S. General Social Surveys (GSS) data,
wage data and participation data to provide support for this mechanism and
distinguish it from alternative explanations. Fortin (2009) also uses GSS
U.S. data and employs an economic identity theory framework based on
Benabou and Tirole (2006). She studies the impact of attitudes as factors
modulating the impact of economic fundamentals, such as education and
income, on the evolution of female labor force participation in the U.S. The
key �nding is that beliefs about gender roles are an essential element of the
analysis of this evolution over the latter part of the twentieth century. The
declining traditional gender role attitudes are the missing gender-speci�c
factors that explain the di¤erences in the time trends in male and female
labor force participation, after accounting for the usual factors. Fernandez
and Fogli (2009) study second-generation American women. They proxy
culture with past female labor force participation and total fertility rates
from the country of origin. They �nd that cultural proxies have positive
signi�cant explanatory power for female labor participation rates, even after
controlling for various individual characteristics. They also show that the
results are unlikely to be explained by unobserved human capital.

Identity and Economic Outcomes. An important strand of literature
for the purposes of the current paper is the literature on economics and
identity. In the model below I apply identity concepts of �modernity" and
�tradition�to women, identities which in�uence economic actions and well-
being. Akerlof and Kranton (2000) consider how identity a¤ects economic
outcomes, using major themes in psychology and sociology. In their work,
a person�s sense of self is associated with di¤erent social categories and how
people in these categories should behave. In a world of social di¤erence, this
becomes one of the most important economic decisions that an individual
makes. Limits on this choice are critical determinants of economic behavior,
opportunity, and well-being. Akerlof and Kranton (2002) further developed
this model in a schooling context, whereby a student�s primary motivation
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is his or her identity and the quality of a school depends on how students �t
in the school�s social setting. The afore-cited paper of Benabou and Tirole
(2006) �ts into this strand of literature. It o¤ers a dynamic, optimizing
model of identity evolution through investment and self-evaluation. It will
be revisited below.

2.2 Labor Force Participation Patterns of Israeli ArabWomen

Israeli Arabs, numbering 1,486,900 people as of the end of 2008, constitute
about 20% of the total population and almost 17% of its working age popu-
lation. The Arabs are Israeli citizens, who are a minority in terms of religion:
while 80% of the country�s population are Jews, the Arab minority is made
up of 82% Moslem, 10% Christian, and 8% Druze. Though belonging to
three di¤erent religions, they are classi�ed as Arabs on the basis of their
language.

Arab women, which constitute about 49% of this group, have a low, 18%,
average participation rate. Over the life cycle, the maximum participation
rate, is a little over 30% for women aged 25-29. However there is large
variation across individuals and over time.

The low level of participation, coupled with the high cross-sectional and
time series variation, makes this a case of interest. This is particularly so if
cultural factors are indeed major explanatory factors. Figure 1 shows life-
cycle participation rates for Israeli Arab women, for women in some Western
economies, and for women in some Moslem economies.

Figure 1

The �gure implies that Israeli Arab women are akin to women in other
Moslem economies, participating signi�cantly less than women in the West-
ern economies. This striking di¤erence makes room for a cultural expla-
nation. This view is strengthened when looking at Moslem immigrants in
Europe. Dustmann and Fabbri (2005) report (see Table 2 on page 439) that
Pakistani and Bangladeshi women in Britain had LFP rates of 23% and
18%, respectively, according to LFS data.

Table 1 shows Arab female participation rates across a number of groups
according to age, education, fertility, marital status, usage of modern tech-
nology, religious beliefs, attitudes, and welfare support.

Table 1

Participation patterns follow well-known �ndings for the standard vari-
ables, but there is great variance across groups. The table points to the
following key �ndings:

Age. This female population is relatively young; with the median age
in the age group 35-39 and over 30% below the age of 30. As also shown

6



in Figure 1, the participation rate follows a hump shape over the life cycle
with the highest level being 33% in the age group 25-29.

Education. This is a population group with relatively low levels of edu-
cation; the median group for years of schooling is 9-10. Two facts stand out:
(i) there is great variability across education levels �while the low educated
(below 11 years) have very low participation rates, the highly educated ex-
hibit much higher participation rates: 39% for 13-15 years of schooling and
a �Western level� of 75% for 16+ years of schooling. The middle group
(11-12 years of schooling) exhibits the average participation rate; (ii) within
the low schooling group there is also remarkable variability: 0% for 0 years,
13% for 1-4 years and 7% for 5-10 years of education.

Fertility. Almost 50% of women have 4 children or more; in fact, 17%
have 7 children and more. These high-fertility women have low participation
rates, declining with fertility. On the other hand, women with no children
have a participation rate which is double the average (at 39%) and those
with 1 or 2 children have a rate of about 30%.

Marital status. The marital status statistics show particularly dramatic
variance: while married women, which are the large majority at about three
quarters of the population, have a LFP of 17%, single women have a LFP
of 40% and divorced women a 63% rate.

Welfare. I look at binary variables indicating welfare support. Welfare
recipients participate less, but the di¤erence is most striking when welfare
is received by the individual woman rather than by the household.

For cultural variables the following picture emerges:
Use of modern technology. I look at three variables that show the im-

plementation of modern knowledge: usage of English, usage of personal
computers and having a driver�s license. As panel f shows, there are strik-
ing di¤erences in participation rates across the groups of women who use
modern knowledge and those who do not.

Religious Beliefs. I look at the three religions of the Arab population �
Moslem, Christian and Druze, and at the degree of religiosity. Druze women
participate almost twice as much as Moslem women and Christian women
even more than that. Across all religions, women who de�ned themselves
as very religious or religious � 70% of women �have a LFP rate of 15%;
those who self-de�ne as �not so religious�participate almost twice as much
and those who are not religious at all have a 43% LFP rate.

Attitudes. Looking at attitudes to work within the couple and the house-
hold, I �nd that women with more �modern�attitudes �those who think
that both the male and the female should work, that both should retire at
the same age, and that in a family with small children one or both should
work less �participate more, often considerably more, than those holding
the complementary attitudes.

To give another sense of these results, consider the following arbitrary
exercise using some of the above variables. I construct a dummy variable of a
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�modern�woman who has 13 years of schooling or more, is not religious, has
2 children or less, and thinks both husband and wife should work. I get that
7% of women satisfy these criteria and their participation rate is 69%. If I
de�ne a �traditional�woman as someone with 10 years of schooling or less,
is religious, has 4 or more children, and thinks only one spouse should work,
then I get that 7% of women satisfy these criteria and their participation
rate is 0%.

The participation rate has also changed substantially over time, climbing
from around 8% in 1970 to the current 18% level, as can be seen in Figure
2.

Figure 2

Figure 2 indicates that, as in many economies, female participation rates
have risen over time. But the �gure also shows an increase in the gap between
Arab and Jewish women indicating that Arab female LFP has risen relatively
more slowly.

3 The Model

The two key questions I seek to explore are the following: what is the role of
modernity in female labor supply? How is modernity determined and how
does it a¤ect other labor market outcomes? I explore these questions using
a standard, unitary model, incorporating a latent variable of �modernity�
to be estimated using a MIMIC/IRT factor methodology.

The following model is a fairly standard model of labor supply; see, for
example, Blundell and Macurdy (2008), whose formulations and notation I
follow.

Maximization problem. Each period the individual i solves the following
maximization problem

max
l
U(ci;

+
li
+
;vi) (1)

s.t.

ci = yi + wihi (2)

where c is consumption, l is leisure, w are wages, y is non-labor income, and
h are hours of work. The vector vi represents the individual�s character-
istics. Its elements a¤ect preferences through observed characteristics and
unobserved ones. These include both demographic variables and cultural
characteristics. These can vary across individuals. Examples of cultural
elements here include views on the role of women in society, in the labor
market, and in the household, preferences regarding leisure and work e¤ort
given these perceptions, views on marriage and the role of the husband in
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family income, and religious convictions on these and related matters (for
example, contact with men at the place of work). They de�ne the degree of
the woman�s �modernity.�

The F.O.C. are given by:

Uc(ci; li; vi) = �i; Ul(ci; li; vi) � �iwi (3)

where �; the Lagrange multiplier, is the marginal utility of income. If the
inequality in (3) holds strictly, the individual does not work. Hence one can
de�ne a reservation wage wRi by the equation Ul(ci; li; vi) = �iw

R
i :

Optimal hours. Based on the F.O.C optimal hours can be derived. De�ne
the following functions:

h�i = h1(wi; yi;vi) (4)

h0i = h2(w
R
i ; yi;vi) (5)

The individual supplies h�i hours of work; the threshold number of hours
is de�ned by the reservation wage.

The functions h1 and h2 are derived from the speci�cation of the utility
function U . For a listing of some popular functions see Blundell, Macurdy
and Meghir (2007, in particular pp. 4672-4676).

Empirical speci�cation. I shall adopt the following semi-log empirical
speci�cation. This formulation is particular amenable for analysis of unob-
served �modernity�factors:

h�i = �0 + z1i�1 + lnwi�2 + ln yi�3 + �i (6)

h0i = 0 + z1i1 + lnwi2 + ln yi3 + �i

The vector of characteristics vi is captured by the constant terms �0 and 0,
the z1i vector of observed characteristics, and the unobserved heterogeneity
terms �i and �i:The �s and s are parameters. For what follows I shall make
the following distinction:

z1i = [z
D
1i; z

C
1i] (7)

where the zD1i vector includes education and demographic variables and the
zC1i vector includes cultural variables.

Participation pi is therefore given by:

pi = 1fh�i > h0i g (8)

= 1f�0 + z1i�1 + lnwi�2 + ln yi�3 + �i > 0 + z1i1 + lnwi2 + ln yi3 + �ig

where 1f�g is a binary indicator.
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Assuming wages are given by:

lnwi = �0 + z1i�1 + z2i�2 + !i (9)

where z2i are variables that determine wages beyond z1i; �0 is a parameter,
�1;�2 are parameter vectors, and !i captures unobserved heterogeneity.

Other income is given by:

ln yi = �(zi) + xi (10)

where
zi = [z1i; z2i; z3i]

and z3i are variables that a¤ect other income but not wages or the individual
characteristics, for example bene�t income (if the latter indeed does not
a¤ect wages). xi captures unobserved heterogeneity.

Combining (8) with (9) and (10), participation is given by

pi = 1f�0 + z1i�1 + z2i�2 + z3i�3 + ui > 0g (11)

where �0 is a parameter, �1;�2and �3 are parameter vectors and ui captures
unobserved heterogeneity.

Di¤erent techniques may be used to estimate (11) by running the prob-
ability of participation on a constant and on the z vectors as regressors in a
cross-section of individuals.

A latent factor model of modernity. One issue to deal with is the spec-
i�cation of the variables in zC1i i.e., the cultural variables. I undertake two
explorations: in one, I estimate (11). In the other, I use a factor model to
estimate the distribution of a latent factor that I call �modernity,� to be
denoted m�

i : This is intended to capture a cultural identity. Appendix A
shows how the model used here �ts in the literature on factor models.

For the latter exploration, the basic structure to be estimated is as fol-
lows. Suppose there are k variables � causing the latent variable m�

i i.e.:

m�
i = �1�1i + ::::+ �k�ki + & i (12)

where the �s are parameters and & i are unobserved causes.
I then postulate a measurement equation, with the following structure:
(i) There are latent continuous responses y�to m�

i given by:

y�i = �i +�m
�
i + �i (13)

I assume

�i � N(0;
X
)

(ii) Each observed measurement j is related to a latent continuous re-
sponse in the vector y�i as follows:
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mij =

8>>>>>><>>>>>>:

0 if �1 < y�ij < �1i
1 if �1i < y�ij < �2i
. . .
. . .
. . .
S if �Si < y�ij <1

(14)

where j = 1:::n; y�i = (y
�
1i; :::;y

�
ni); the factor loadings are � =(�1; :::;�n)

and the diagonal elements of
X

are the measurement error variance:
I assume the following for the errors variance-co-variance structure:

E(& i; �
0
i) = 0; E(&2i ) = �2; E(�i; �

0
i) = �

2 (15)

�2 = (�21; ::::; �
2
n)

where �2 is a diagonal matrix with the vector of variances on its diagonal.
Hence participation is given by:

probit(pi) = [�0 + z�m�i�11 + z2i�2 + z3i�3] + (�12 +�
0�m)�i + & i�m + ui

(16)
The e¤ects of observed variables unrelated to modernity on participation

is captured by [�0 + z�m�i�11 + z2i�2 + z3i�3] : The e¤ects of the vector �i
of observed variables on participation are �12 directly, and �

0�m indirectly
via the modernity latent variable. Finally the error term & i has an e¤ect
& i�m: The following �gure illustrates the model:
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4 The Data

I use data on Arab women in the Israeli labor market from two main sources:
a. The 2005 Social Survey. The Israeli Central Bureau of Statistics

has conducted this survey since 2002. It is made up of a regular core of 100
questions about health, living conditions, employment, and economic status,
and a special section, that each year examines a di¤erent topic. In 2005 the
topic was labor force participation. This section contains information on
labor market status, income, education, demographics, religion, family ties,
use of technology, attitudes to the family and to the labor market, and more.
The sample included 7,647 people representing about 4.3 million people aged
20 and above.

b. The 2005 Labor Force Survey. The Israeli Central Bureau of
Statistics, conducting this survey since 1954, uses four rotating panels per
quarter, so that each year contains nine di¤erent panels from three sampling
years, seven of which are investigated twice. Each panel samples about 2,700
households, so in a quarter 10,800 interviews of households are conducted. It
provides individual information on work hours, part-time work, absence from
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work, place of work, geographical mobility, industry and occupation, status
at work, search for work, mode and length of time of search, and reasons for
unemployment. Apart from labor market status, demographic information
is also collected: age, sex, marital status, country of birth, length of time
in Israel, number of years of schooling, and type of last school attended.
Household information includes the size of the household, the number of
rooms, and the number of children. I use the 2005 LFS for consistency with
the Social Survey data.

Table 2 lists the variables used in estimation, using the notation of the
model presented above.

Table 2

5 Results

I estimate the model described by equation (11) by running a Probit regres-
sion and the model described by equation (16) by running a factor model
with structural and measurement models. Appendices A and B elaborate
on the methodology of the latter.

5.1 Probit Model

Results of the Probit analysis of equation (11) are reported in Tables 3 �
6. Table 3 reports regressors using just the cultural (zC1i type) variables �
religion, degree of religious belief, usage of modern technology, and attitudes
towards work, with the 2005 Social Survey data. Table 4 has regressions in-
cluding only non-cultural variables �age, education, marital status, number
of children, city or village size, number of additional earners in the house-
hold, and satisfaction with transportation. Table 5 does likewise but this
time using 2005 Labor Force Survey data. Table 6 looks at a combined re-
gression of both types of variables, once more using the Social Survey data.
It has two panels �a full regression and a parsimonious speci�cation.

Tables 3 �6

Table 3 indicates that on the religion dimension the only variable with a
signi�cant (positive) coe¢ cient is being of the Druze religion. Being Chris-
tian or the level of religiosity (in any religion) are not signi�cant. Variables
indicating the use of modern technology � using a PC, having a driver�s
license, and being knowledgeable in English � have a positive and highly
signi�cant e¤ect. Modern attitudes to work also have a positive and signif-
icant e¤ect: thinking that it important that both men and women should
work, that both should retire at the same age, and that in a family with
small children both should still be working. When I added other responses
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on attitudes � stating views on the motivation for work or whether there
should be a mandatory retirement age �the additional variables were not
signi�cant. Note that the goodness of �t statistics for this regression are
relatively high, even though no typical variable for such regressions (like
education or age) is included in this table.

Table 4 reports the results using the �standard�variables (zD1i , z12i and
z13i). The results of this table have better goodness of �t statistics than
those of Table 3, but only marginally so, and are in line with what is typically
found in the literature. The variables which have a signi�cant positive e¤ect
on participation are education, being divorced or single, and having one
more person in the household working. The latter re�ects a complementarity
e¤ect, which makes the collective labor supply model a pertinent endeavor.
Variables which have a signi�cant negative e¤ect on participation are young
age (20-24), having more children, and being unsatis�ed with the means of
transport. The latter variable may re�ect accessibility problems (going to
work), such as lack of adequate public transportation. When I include the
binary indicator of �receiving welfare�it is also signi�cant and negative; as
it may be simultaneously determined with participation, I have dropped it
from Table 4. The indicator variable �other household members get welfare�
is not signi�cant. The size of the city of residence has a signi�cant e¤ect in
two cases.

To gauge the e¤ect of potential simultaneity in education and labor force
participation, I re-ran Tables 3 and 4 only with individuals who have ter-
minated their studies before the survey (or have never studied). Tables A-1
and A-2 report the results for this sub-sample. Table A-1 almost replicates
the results of Table 3. Table A-2 has the following di¤erences with Table
4: now two more age coe¢ cients are signi�cant, the positive coe¢ cients
on the high schooling groups (13-15 and 16+), on divorced and single, and
on other providers become stronger, the negative coe¢ cients on number of
children weaken, and the one signi�cant coe¢ cient on dissatisfaction with
transportation strengthens in absolute value. There is no substantial di¤er-
ence between these runs and Tables 3 and 4.

Table 5 repeats the runs of Table 4 with LFS data, where the sample
size is considerably bigger. The results are similar but the standard errors
of the coe¢ cients are lower, so many more are signi�cant. Hence there
emerges a clear hump shape for the age groups and there are more signi�cant
coe¢ cients for the size of the city of residence. It emerges that living in
bigger or more modern cities (Tel Aviv, Haifa and other big cities) has a
positive e¤ect on participation, living in smaller or more traditional cities
(Jerusalem) has a negative e¤ect.

Table 6 combines all types of variables. The inclusion of many variables
turns insigni�cant some of the coe¢ cients (that were signi�cant previously).
This may indicate co-linearity between the cultural variables and the other
variables. Hence I use a parsimonious speci�cation in panel b of the table.
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The results are in line with the preceding tables.
The picture which emerges across all tables is the following: education

and age have the regular e¤ects; there are many indications that modernity
plays a role, both in terms of standard variables and in terms of cultural
variables. For the former set of variables, when a woman has less children
or is not married and when she lives in a bigger or more modern city, she is
more likely to participate. For the latter set of variables, usage of modern
technology and modern attitudes to work increase the probability of par-
ticipation. However, the degree of religious beliefs does not seem to play a
role.

5.2 Latent Factor Analysis

Results of the latent factor analysis of equation (16) are reported in Table
7. I report four speci�cations: in the �rst, there are no causes for modernity
(just indicators) and the explanatory variables for participation, apart from
the latent modernity, are those of Tables 4 and 5, i.e., the standard variables.
In the second speci�cation (column 2) I include religion and the degree of
religion as causal variables for modernity with the same Probit regression
for participation. In column 3 I add education to the causes of modernity
(and have the same Probit regression for participation). In column 4 I
re-run column 3, allowing religion and the degree of religiosity to a¤ect
participation directly, in addition to the latent modernity e¤ect. Across all
speci�cations, the indicators for modernity are English pro�ciency, using the
PC, having a driver�s license, and having modern attitudes to work (thinking
that it important that both men and women should work and that both
should retire at the same age). I report the relevant coe¢ cients and their
standard errors, as well as the estimates for the variance of the residuals
of the latent variable equation. The �rst panel reports the indicators, the
second panel reports the causal variables for modernity, and the subsequent
panels report the results of the Probit equation, including the e¤ect of the
latent modernity and its variance.

Table 7

The following conclusions emerge:
(i) The latent modernity variable has a positive e¤ect on participation.

It is signi�cant in columns (1) and (2) and turns insigni�cant in columns (3)
and (4), when education is included as a causal variable for modernity.

(ii) The indicators are signi�cant and with the correct sign, except for
one attitude which is insigni�cant.

(iii) Being Christian has a positive e¤ect on modernity and an insignif-
icant direct e¤ect on participation. Being Druze has a negative e¤ect on
modernity (though in column 2 it is insigni�cant) and an insigni�cant direct
e¤ect on participation.
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(iv) The degree of religiosity has a signi�cant e¤ect on modernity in one
of three speci�cations , i.e., being more religious has a negative e¤ect. It
has an insigni�cant direct e¤ect on participation.

(v) Higher levels of education have positive, very signi�cant e¤ects on
modernity and directly on participation.

(vi) In the Probit participation regressions, age e¤ects and satisfaction
with transportation are mostly insigni�cant, children e¤ects are negative,
additional earners and being divorced are positive and signi�cant and there
is a signi�cant e¤ect of place of residence. Most of these results are consistent
with the results of Tables 4-6.

The implications of these results are that I are able to characterize a
latent modernity variable, which has a positive e¤ect on participation. There
are two reservations, however: it is not clear to what extent there is an
e¤ect of religion on this latent variable; inclusion of education as a variable
causing modernity renders its e¤ects insigni�cant, raising the question of
how to di¤erentiate between educational levels and modernity.

6 Conclusions

The results point to a signi�cant role played by cultural factors in female
labor market participation for Israeli Arab data. In particular, the descrip-
tive analysis, the standard Probit model, and the latent factor model (with
modernity as a latent factor) all indicate that a woman who is more mod-
ern participates more. Modernity is de�ned by usage of modern technology,
modern views on the roles of men and women in the labor market, life in
a modern city, and by status in terms of marriage and number of children.
These cultural elements explain participation almost as well as the tradi-
tional variables of age, education and demographics.
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7 Appendix A: Latent Variables Modelling and
Identi�cation

In this appendix, I relate the model presented in Section 3.1.1 to well-
known latent variables models. Skrondal and Rabe-Hesketh (2007) provide
an overview and survey of these models and in what follows I draw upon
their exposition. Subsequently I discuss identi�cation issues of that model
and of the model of Section 3.2.

Latent Variable Modelling
The model in question here �ts in the category of models called Item�

Response Theory (IRT). This is a case where a latent continuous variable
or �latent trait��i is measured with error by a set of categorical variables
usually called items. The canonical example is from educational testing
where the items are exam questions, yij is �1�if examinee i answered item
j correctly and �0�otherwise, and �i represents the ability of the examinee.
In this paper the latent variable is �modernity�m�

i and the �items�are the
mi variables.

A two-parameter Probit IRT model implemented for the current question
would be formulated as follows:

Pr(mij = 1 j m�
i ) = �(aj(m

�
i � bj))

where i is the individual, j is the index of the j-th variable in mi; aj and
bj are parameters and � is the cumulative standard normal distribution
function.

This formulation can also be written as a traditional common factor
model:

y�ij = �j + �jm
�
i + �ij

m�
i � N(0;  )

�ij � N(0; 1)

cov(m�
i ; �ij) = 0

�1 = 1

and

mij =

�
1 if y�ij > 0

0 if otherwise

When mij = 1 this implies:

Pr(mij = 1 j m�
i ) = �(�j + �jm

�
i ) = �(aj(m

�
i � bj))

and the models are equivalent when aj = �j and bj = ��j=�j :

17



Typically these models are identi�ed by restrictions placed on the factor
loadings (�j ; in the above example setting �1 = 1) and on the variance-co-
variance matrices of the error terms (in the above example �2� = 1).

These formulations can also be cast in terms of MIMIC models,5 adding
exogenous variables �i causing the latent variable m

�
i and in terms of the

more general LISREL models de�ned by a response model and a structural
model. Substituting the structural model into the response model, one gets
a reduced form model (which is nonlinear in the parameters). The structural
model here is given by equation (16) in Section 3 while the response model
is given by equations (13) and (14) in the same section.

Identi�cation of the Model
The identi�cation of the model involves the following:
a. The mean of the modernity latent variable m� is set at zero.
b. The loading factor of the �rst indicator is set at 1 (i.e. �1 = 1).
c. Co-variances among the indicators of the latent are variable m� are

set at zero i.e., E(�i; �j) = 0 for i 6= j:

8 Appendix B: The Estimation Methodology

The maximum likelihood technique used to estimate this system is one based
on Gaussian quadrature. In this model maximum likelihood estimation can-
not be based on su¢ cient statistics such as the empirical covariance ma-
trix (and possibly mean vector) of the observed indicators. Instead, the
likelihood must be obtained by �integrating out�the latent variable. This
is achieved through a numerical procedure designed to approximate inte-
grals in the likelihood function that have no analytical solution. It seeks
to obtain the best numerical estimate of the integral by picking optimal
abscissas at which to evaluate the function. The fundamental theorem
of Gaussian quadrature states that the optimal abscissas of the m-point
Gaussian quadrature formulas are precisely the roots of the orthogonal poly-
nomial for the same interval and weighting function.6 Gaussian quadrature
is optimal because it �ts all polynomials up to degree m � 1 exactly. Here
more speci�cally, a Gaussian Hermite quadrature is used. This is a Gaussian
quadrature over the interval (�1;1) with weighting function w(x) = e�x

2
:

5The MIMIC model was suggested by Joreskog and Goldberger (1975).
6Orthogonal polynomials are classes of polynomials [pn(x)] de�ned over a range [a; b]

that obey an orthogonality relation

bZ
a

w(x)pm(x)pn(x)dx = �mncn

where w(x) is a weighting function and �mn is the Kronecker delta. In the Gausssian
quadrature case cn = n0:52nn!
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The abscissas for quadrature order are given by the roots of the Hermite
polynomials7, which occur symmetrically about 0. As an example, the in-
tegral

R 2
�2 (e

x � x2)dx is approximated by
Pm
i=1 (e

xi � x2i )wi. The xi are
determined by the roots of the Hermite polynomials with weighting function
w(x) = e�x

2
. The true value of the integral is 1:920: With an approxima-

tion using m = 2 one obtains 1:643; while with m = 4 one obtains 1:920:
The following graphs illustrate, with the green, shaded areas denoting the
integral.

With m = 2 the xi are given by the points:
-2-112-4-3-2-1123

the weights wi are given by:
x1x2w1w2

with m = 4 the xi are given by the points

7The Hermite polynomials Hn(x) are a set of orthogonal polynomials over the domain
(�1;1) with weighting function, w(x) = e�x2 : Examples are:

H0(x) = 1

H1(x) = 2x

H2(x) = 4x2 � 2
H3(x) = 8x3 � 12x
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-2-112-4-3-2-1123

the weights wi are given by:
x1x4w1w4

Estimation of the above model was carried out using the MPlus Version
5 code. For details of the estimation technique and the set-up of the code,
see Muthen and Muthen (2007).
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Table 1
Sample LFP Rates

a. Age
age participation rate (%) share in Arab female population (%)

20-24 23 17
25-29 33 14
30-34 20 16
35-39 24 12
40-44 22 10
45-49 21 7
50-54 13 7
55-59 7 5
60-64 3 3
65-74 1 6
75+ 0 2

b. Education
years of schooling participation rate (%) share in Arab female population (%)

0 0 11
1�4 13 4
5�8 7 24
9�10 7 17
11�12 20 21
13�15 39 15
16+ 75 8

c. Fertility
number of children participation rate (%) share in Arab female population (%)

0 39 21
1 31 7
2 30 10
3 21 15
4 11 13
5 9 11
6 8 6
7 and more 2 17
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d. Marital Status
marital status participation rate (%) share in Arab female population (%)

married 17 76
separated 0 0.6
divorced 63 1
widowed 4 7
single 40 16

e. Welfare Support
welfare participation rate (%) share in Arab female pop. (%)

receives bene�ts 5 23
does not receive 24 77

receives child support 18 70
does not receive 23 30

others in houshold receive bene�ts 18 35
do not receive 21 65

f. Use of Modern Technology
modern knowledge participation rate (%) share in Arab female population (%)

English 31 50
No English 9 50

PC usage 45 24
No PC usage 12 76

driver�s license 49 26
no driver�s license 9 74
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g. Religious Beliefs
religion participation rate (%) share in Arab female population (%)

Moslem 16 82
Christian 41 9
Druze 29 9

very religious 15 11
religious 15 59
not so religious 26 20
not religious 43 10

h. Attitudes
attitude participation rate (%) share in Arab female population (%)

husband and wife �
both should work 24 78
only one should work 7 22

same retirement age 26 21
not same age 18 79

in a family w.small children:
one should not work 10 55
one should work less 41 24
both should work less 44 2
both should work normally 21 19

Notes:
Data are from the 2005 Social Survey.
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Table 2
Variables Used in Estimation

Explanatory Variables I
symbol variable Social Survey name type
z2i size of city of residence zurat_yishuv categorical

satisfaction with transportation tachburamrtz categorical

z3i other providers (no.) earners categorical
number of people in household ms_nefashot categorical

child bene�ts recipient kitzvatyealdim binary
welfare recipient mekabelkitzva binary

other household member gets welfare kitzvamb binary

Explanataory Variables II zD1i
symbol variable Social Survey name type
z�m�i health status matzavbriut categorical

�i religion dat categorical
religiosity datiyutloyehudi categorical
education shnotlimud categorical
age gil categorical
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Indicators zC1i
symbol variable Social Survey name type
mi has knowledge of English anglit binary

uses a PC machshev binary
has driver�s license RisahyonNehiga binary

both should work bneayzugovdim binary
in a family with small children

who should work HoreMetapelYeladim categorical
same retirement age gilzehe binary
for men and women

marital status matzavmishp categorical
number of children mispyeladim continuous
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Table 3: Probit Regression
Dependent Variable: Participation, Israeli Arab Female

Cultural regressors only

Religion (Moslem)
Christian -0.11

(0.23)
Druze 0.50�

(0.24)
Degree of Religious Belief (not religious)

Very Religious -0.31
(0.30)

Religious -0.34
(0.24)

Not So Religious -0.06
(0.26)

Pro�cient in English 0.54�

(0.16)
Has a Driver�s License 0.93�

(0.15)
Uses the Computer 0.44�

(0.16)
Attitudes

same retirement age for men and women 0.27
(0.16)

both should work 0.36�

(0.20)
in a family with small children
one parent should work less 0.68�

(0.17)
both parents should work less 0.96�

(0.42)
both should work normally 0.40�

(0.18)
constant -1.78�

(0.31)
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Goodness of Fit
n 522

LR �2 200
p value 0.00
pseudo R2 0.31

area under ROC curve 0.85
correctly classi�ed 81%

sensitivity 64%
speci�city 89%

Notes:
1. For regressors in groups, omitted groups are indicated in parantheses.
2. For binary variables the omitted group is the complement of the

included group.
3. Standard errors are given in parantheses below the point estimates.

Starred coe¢ cients are signi�cant at 10%.
4. All data are taken from Social Survey 2005.
5. Denote L0 and L the constant-only and full model log-likelihoods,

respectively. LR is the likelihood-ratio �2 testfor the null hypothesis that
the model is constant only; pseudo R2 is given by 1� lnL

lnL0
:

6. Sensitivity is the percentage reported as participating in the labor
force when the person actually participates; speci�city is the percentage
reported as not participating in the labor force when the person actually
does not participate. The prediction uses a cuto¤ of 0.5. The ROC curve
plots the fraction of p = 1 values correctly classi�ed (sensitivity) against the
fraction of p = 0 = incorrectly classi�ed (1-speci�city) as the cuto¤ varies.
The more area under the curve, the better the predictive power of the model.
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Table 4: Probit Regression
Dependent Variable: Participation, Israeli Arab Female

Standard regressors only

Age group (35-39)
20-24 -0.89�

(0.29)
25-29 -0.14

(0.29)
30-34 -0.46

(0.28)
40-44 0.21

(0.32)
45-49 0.32

(0.34)
50-54 0.51

(0.40)
55-59 0.13

(0.46)
60-64 -1.35

(0.90)
65-74 -0.16

(0.68)

Education (11-12)
0-8 -1.29�

(0.26)
9-10 -0.99�

(0.27)
13-15 0.41�

(0.20)
16+ 1.47�

(0.29)

constant -0.02
(0.53)
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Marital Status (married)
Divorced 1.25�

(0.61)
Widowed 0.11

(0.42)
Single 0.61�

(0.35)
No of children (0)

1 -0.15
(0.38)

2 -0.26
(0.35)

3 -0.68�

(0.36)
4 -0.93�

(0.38)
5 -1.00�

(0.40)
6 -1.02�

(0.48)
7+ -1.14�

(0.46)
Addiitonal earners (0)

1 0.41�

(0.21)
2+ 0.14

(0.26)

City of Residence Size (50-100K)
Jerusalem -0.63�

(0.36)
Haifa 1.03�

(0.58)
Tel Aviv -0.38

(0.64)
2-50 K 0.11

(0.28)
village 0.02

(0.44)

Satisfaction with Transportation
(no use of trans.)
very satis�ed 0.11

(0.35)
satis�ed 0.14

(0.28)
not so satisi�ed -0.57�

(0.33)
not at all satisi�ed 0.17

(0.29)
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Goodness of Fit
n 509

LR �2 267
p value 0.00
pseudo R2 0.42

area under ROC curve 0.90
correctly classi�ed 84%

sensitivity 67%
speci�city 91%

Notes: see Table 3.
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Table 5: Probit Regression
Dependent Variable: Participation, Israeli Arab Female

Standard regressors only, LFS data

Age group (35-39)
20-24 -1.10�

(0.08)
25-29 -0.38�

(0.08)
30-34 -0.28�

(0.08)
40-44 -0.10

(0.08)
45-49 -0.02

(0.09)
50-54 -0.38�

(0.10)
55-59 -0.79�

(0.14)
60-64 -0.92�

(0.16)
65-69 -1.24�

(0.22)
75+ -0.90

(0.19)

Education (11-12)
0-8 -0.77�

(0.06)
9-10 -0.54�

(0.07)
13-15 0.47�

(0.06)
16+ 1.23�

(0.07)

constant -0.68�

(0.11)
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Marital Status (married)
Divorced 1.10�

(0.12)
Widowed -0.01

(0.12)
Single 0.61�

(0.06)
Separated 0.56�

(0.32)
No of children (0)

1 -0.15�

(0.07)
2 -0.13�

(0.07)
3 -0.41�

(0.08)
4+ -0.50�

(0.07)
(0.46)

Addiitonal earners (0)
1 0.51�

(0.06)
2+ 0.73�

(0.06)

City of Residence Size (50-100K)
Jerusalem -0.52�

(0.09)
Haifa 0.50�

(0.13)
Tel Aviv 0.61�

(0.17)
100-200 K 0.77�

(0.23)
small town -0.03

(0.07)
village -0.13

(0.10)
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Goodness of Fit
n 7120

LR �2 2099
p value 0.00
pseudo R2 0.30

area under ROC curve 0.86
correctly classi�ed 85%

sensitivity 41%
speci�city 96%

Notes: see Table 3, except for note 4, as data are from the LFS.
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Table 6: Probit Regression
Dependent Variable: Participation, Israeli Arab Female

a. all regressors

zD1i regressors
Age group (35-39)

20-24 -0.68�

(0.33)
25-29 0.07

(0.31)
30-34 -0.54�

(0.30)
40-44 0.23

(0.35)
45-49 0.37

(0.39)
50-54 0.55

(0.44)
55-59 -0.04

(0.49)
60-64 -1.38

(0.94)
65-74 -0.10

(0.76)

zD1i regressors
Education (11-12)

0-8 -1.24�

(0.35)
9-10 -1.01�

(0.33)
13-15 0.12

(0.23)
16+ 1.10�

(0.33)

constant -0.89
(0.73)
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zD1i regressors
Marital Status (married)

Divorced 1.72�

(0.72)
Widowed 0.24

(0.46)
Single 0.51

(0.40)
No of children (0)

1 -0.27�

(0.42)
2 -0.42

(0.38)
3 -0.81�

(0.40)
4 -1.02�

(0.42)
5 -0.92�

(0.44)
6 -1.02�

(0.54)
7+ -1.18�

(0.51)
Addiitonal earners (0)

1 0.26
(0.23)

2+ -0.04
(0.29)

zD1i regressors
City of Residence Size (50-100K)

Jerusalem -0.50
(0.42)

Haifa 1.03
(0.64)

Tel Aviv -0.58
(0.72)

2-50 K 0.20
(0.31)

village 0.46
(0.48)

Satisfaction with Transportation
(no use of trans.)
very satis�ed 0.19

(0.37)
satis�ed 0.20

(0.30)
not so satisi�ed -0.66�

(0.36)
not at all satisi�ed 0.19

(0.31)
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Religion (Moslem)
Christian -0.27

(0.32)
Druze 0.18

(0.29)
Degree of Religious Belief (not religious)

Very Religious 0.09
(0.37)

Religious -0.14
(0.29)

Not So Religious 0.10
(0.32)

Pro�cient in English -0.22
(0.28)

Has a Driver�s License 0.69�

(0.20)
Uses the Computer 0.34

(0.22)
Attitudes

same retirement age for men and women 0.23
(0.21)

both should work 0.65�

(0.25)
in a family with small children
one parent should work less 0.35�

(0.21)
both parents should work less 0.77

(0.51)
both should work normally 0.17

(0.23)
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Goodness of Fit
n 502

LR �2 304
p value 0.00
pseudo R2 0.48

area under ROC curve 0.92
correctly classi�ed 85%

sensitivity 71%
speci�city 92%

Notes: see Table 3.
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b. parsimonious speci�cation

Age group (35-39)
20-24 -0.79�

(0.32)
25-29 0.18

(0.29)
30-34 -0.21�

(0.27)
40-44 0.27

(0.32)
45-49 0.15

(0.34)
50-54 0.44

(0.40)
55-59 -0.42

(0.46)
60-64 -1.68�

(0.96)
65-74 0.49

(0.74)

Gets welfare -1.43�

(0.30)

Marital Status (married)
Divorced 2.26�

(0.71)
Widowed 0.21

(0.48)
Single 0.29

(0.35)
No of children (0)

1 -0.48
(0.40)

2 -0.71�

(0.36)
3 -1.21�

(0.38)
4 -1.38�

(0.39)
5 -1.50

(0.42)
6 -1.43

(0.48)
7+ -1.58

(0.46)
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Religion (Moslem)
Christian 0.12

(0.26)
Druze 0.48�

(0.25)
Pro�cient in English 0.49�

(0.20)
Has a Driver�s License 0.86�

(0.17)
Uses the Computer 0.34�

(0.20)
Attitudes

same retirement age for men and women 0.18
(0.19)

both should work 0.64�

(0.24)
in a family with small children
one parent should work less 0.62�

(0.19)
both parents should work less 0.71

(0.46)
both should work normally 0.31

(0.20)
constant -1.07�

(0.45)
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Goodness of Fit
n 503

LR �2 277
p value 0.00
pseudo R2 0.44

area under ROC curve 0.91
correctly classi�ed 84%

sensitivity 70%
speci�city 91%

Notes: see Table 3
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Table 7
Latent Modernity Model

indicators for modernity � 1 2 3 4

Pro�cient in English 1 1 1 1
Uses the Computer 1.82� 1.24� 0.47� 0.49�

(0.83) (0.38) (0.11) (0.11)
Has a Driver�s License 0.58� 0.64� 0.37� 0.41�

(0.15) (0.21) (0.11) (0.12)
Attitudes

same retirement age for men and women -0.06 -0.04� -0.05 -0.05
(0.06) (0.06) (0.03) (0.03)

both should work 0.22� 0.23� 0.12� 0.13�

(0.09) (0.10) (0.04) (0.05)

causes of modernity � 2 3 4
Religion (Moslem)

Christian 1.07� 0.72� 0.72�

(0.36) (0.36) (0.32)
Druze -0.41 -0.72� -0.69�

(0.33) (0.37) (0.34)
Degree of Religious Belief (not religious)

Very Religious -1.22� -0.07 -0.07
(0.43) (0.45) (0.41)

Religious -0.83� 0.04 0.05
(0.34) (0.40) (0.34)

Not So Religious -0.69� 0.15 0.15
(0.34) (0.45) (0.39)

Education (0)
1-4 3.71� 3.37�

(1.79) (1.59)
5-8 3.22� 2.89�

(1.60) (1.39)
9-10 4.65� 4.23�

(1.78) (1.57)
11-12 5.89� 5.40�

(1.95) (1.72)
13-15 7.34� 6.75�

(2.20) (1.94)
16+ 9.26� 8.51�

(2.70) (2.38)
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Participation Probit
�12

zD1i regressors 1 2 3 4
Age group (55+)

20-24 -1.72� -1.65� -1.59� -1.83�

(0.59) (0.59) (0.56) (0.65)
25-29 -0.69 -0.64 -0.67 -0.85

(0.57) (0.57) (0.55) (0.62)
30-34 -0.88 -0.85 -0.80 -1.06

(0.59) (0.59) (0.57) (0.65)
35-39 -0.44 -0.42 -0.42 -0.54

(0.58) (0.58) (0.56) (0.62)
40-44 -0.33 -0.31 -0.34 -0.41

(0.60) (0.60) (0.57) (0.63)
45-49 -0.68 -0.70 -0.64 -0.76

(0.59) (0.60) (0.58) (0.63)
50-54 -0.24 -0.23 -0.26 -0.27

(0.61) (0.61) (0.59) (0.63)

zD1i regressors 1 2 3 4
Education (0)

1-4 7.15� 7.09� 6.28� 5.40�

(0.81) (0.84) (1.08) (1.61)
5-8 6.54� 6.46� 5.72� 4.96�

(0.79) (0.82) (1.04) (1.55)
9-10 6.72� 6.63� 5.77� 4.62�

(0.83) (0.85) (1.25) (1.91)
11-12 7.50� 7.38� 6.51� 5.04�

(0.81) (0.83) (1.41) (2.17)
13-15 7.60� 7.47� 6.54� 4.64�

(0.82) (0.83) (1.65) (2.57)
16+ 8.39� 8.27� 7.12� 4.77

(0.90) (0.90) (1.97) (3.08)
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zD1i regressors 1 2 3 4
Marital Status (married)

Divorced 1.97� 1.98� 1.86� 2.12�

(1.04) (1.05) (1.00) (1.10)
Widowed -0.36 -0.35 -0.25 -0.34

(0.54) (0.54) (0.51) (0.55)
Single -0.16 -0.18 -0.12 -0.19

(0.44) (0.45) (0.46) (0.45)
No of children (0)

1 -0.02 -0.04 -0.04 -0.10
(0.45) (0.46) (0.46) (0.47)

2 -0.43 -0.45 -0.37 -0.47
(0.43) (0.44) (0.44) (0.45)

3 -0.99� -1.01� -0.95� -0.96�

(0.44) (0.46) (0.46) (0.47)
4 -1.21� -1.19� -1.11� -1.22�

(0.49) (0.50) (0.49) (0.50)
5 -1.56� -1.56� -1.52� -1.67�

(0.52) (0.53) (0.53) (0.56)
6 -1.15� -1.12� -1.11� -1.23�

(0.53) (0.54) (0.53) (0.56)
7+ -1.85� -1.83� -1.83� -1.95�

(0.60) (0.61) (0.61) (0.63)
Addiitonal earners (0)

1 0.35 0.35 0.36 0.39
(0.26) (0.26) (0.25) (0.28)

2 1.88� 1.89� 1.88� 1.99�

(0.28) (0.28) (0.28) (0.32)
3 1.66� 1.65� 1.72� 1.78�

(0.41) (0.41) (0.39) (0.44)
4 2.78� 2.77� 2.70� 2.85�

(0.52) (0.51) (0.49) (0.61)
5+ 2.78� 2.81� 2.64� 2.99�

(0.84) (0.84) (0.82) (0.94)
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zD1i regressors 1 2 3 4
City of Residence Size (100-199K)

Jerusalem -6.11� -5.91� -5.75� -5.62�

(0.40) (0.40) (0.39) (0.46)
Tel Aviv -5.97� -5.84� -5.59� -5.48�

(0.64) (0.65) (0.64) (0.76)
Haifa -4.34� -4.21� -4.08� -3.42�

(0.72) (0.65) (0.68) (0.76)
50-99 K -5.67� -5.50� -5.28� -5.04�

(0.43) (0.44) (0.42) (0.46)
2-49K -5.39� -5.19� -5.07� -4.81�

(0.33) (0.33) (0.33) (0.34)

Satisfaction with Transportation
(very satis�ed)

satis�ed 0.18 0.21 0.16 0.21
(0.36) (0.37) (0.36) (0.38)

not so satisi�ed -0.16 -0.11 -0.12 -0.16
(0.44) (0.44) (0.44) (0.45)

not at all satisi�ed 0.36 0.39 0.37 0.40
(0.36) (0.37) (0.37) (0.38)

does not use 0.06 0.08 0.08 0.06
(0.41) (0.41) (0.39) (0.42)
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zC1i regressors 4
Religion (Moslem)

Christian -0.58
(0.48)

Druze 0.40
(0.41)

Degree of Religious Belief (not religious)
Very Religious -0.18

(0.40)
Religious -0.43

(0.30)
Not So Religious -0.41

(0.34)

modernity m� 1 2 3 4
�m 0.30� 0.31� 0.16 0.52

(0.15) (0.17) (0.21) (0.45)
& i 1.93� 1.87� 0.90 0.71

(0.74) (0.82) (0.58) (0.50)

Notes:
1. Standard errors in parantheses below the point estimates of coe¢ -

cients.
2. Starred coe¢ cients are signi�cant at 10%.
3. Basline group indicated in parantheses.
4. Residual latent variance & i row is the estimate of the variance of the

latent variable equation.
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Figure1: Life Cycle Participation Rates
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Figure 2: Time Series of Arab and Jewish Female Participation
Rates
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Appendix Tables

Table A-1
Dependent Variable: Participation, Israeli Arab Female

Cultural regressors only
Sub-sample of individuals who have completed education

Religion (Moslem)
Christian -0.22

(0.25)
Druze 0.41

(0.25)
Degree of Religious Belief (not religious)

Very Religious -0.33
(0.34)

Religious -0.29
(0.27)

Not So Religious 0.04
(0.29)

Pro�cient in English 0.55�

(0.17)
Has a Driver�s License 0.96�

(0.16)
Uses the Computer 0.66�

(0.18)
Attitudes

same retirement age for men and women 0.30�

(0.17)
both should work 0.34�

(0.21)
in a family with small children
one parent should work less 0.73�

(0.18)
both parents should work less 0.95�

(0.42)
both should work normally 0.53�

(0.20)
constant -1.87�

(0.33)
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Goodness of Fit
n 485

LR �2 195
p value 0.00
pseudo R2 0.33

area under ROC curve 0.86
correctly classi�ed 82%

sensitivity 60%
speci�city 91%

Notes:
1. For regressors in groups, omitted groups are indicated in parantheses.
2. For binary variables the omitted group is the complement of the

included group.
3. Standard errors are given in parantheses below the point estimates.

Starred coe¢ cients are signi�cant at 10%.
4. All data are taken from Social Survey 2005.
5. Denote L0 and L the constant-only and full model log-likelihoods,

respectively. LR is the likelihood-ratio �2 testfor the null hypothesis that
the model is constant only; pseudo R2 is given by 1� lnL

lnL0
:

6. Sensitivity is the percentage reported as participating in the labor
force when the person actually participates; speci�city is the percentage
reported as not participating in the labor force when the person actually
does not participate. The prediction uses a cuto¤ of 0.5. The ROC curve
plots the fraction of p = 1 values correctly classi�ed (sensitivity) against the
fraction of p = 0 = incorrectly classi�ed (1-speci�city) as the cuto¤ varies.
The more area under the curve, the better the predictive power of the model.
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Table A-2: Probit Regression
Dependent Variable: Participation, Israeli Arab Female

Standard regressors only
Sub-sample of individuals who have completed education

Age group (35-39)
20-24 -0.69�

(0.32)
25-29 -0.23

(0.30)
30-34 -0.50�

(0.30)
40-44 0.14

(0.34)
45-49 0.27

(0.35)
50-54 0.60

(0.42)
55-59 0.34

(0.49)
60-64 -1.75�

(1.03)
65-74 -0.04

(0.71)

Education (11-12)
0-8 -1.33�

(0.27)
9-10 -1.00�

(0.28)
13-15 0.64�

(0.23)
16+ 1.88�

(0.38)

constant -0.24
(0.56)
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Marital Status (married)
Divorced 1.54�

(0.63)
Widowed 0.19

(0.43)
Single 1.10�

(0.39)
No of children (0)

1 -0.12
(0.40)

2 -0.08
(0.36)

3 -0.53
(0.38)

4 -0.74�

(0.39)
5 -0.90�

(0.42)
6 -0.83�

(0.49)
7+ -1.09�

(0.51)
Addiitonal earners (0)

1 0.46�

(0.23)
2+ 0.10

(0.29)

City of Residence Size (50-100K)
Jerusalem -0.63

(0.42)
Haifa 1.01�

(0.61)
Tel Aviv -0.35

(0.70)
2-50 K 0.20

(0.31)
village 0.00

(0.46)

Satisfaction with Transportation
(no use of trans.)
very satis�ed 0.08

(0.39)
satis�ed 0.05

(0.31)
not so satisi�ed -0.67�

(0.38)
not at all satisi�ed 0.03

(0.32)
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Goodness of Fit
n 471

LR �2 263
p value 0.00
pseudo R2 0.45

area under ROC curve 0.91
correctly classi�ed 84%

sensitivity 67%
speci�city 91%

Notes: see Table A-1.
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