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I. Introduction 

Adam Smith ([1776] 1976, pp. 788-814) first suggested over 200 years ago that religious behavior is characterized by rational choice.  This claim leads us to seek the determinants of religious participation in general and of Jewish religious participation in particular.  The advantage of economics is that it brings together in one discipline concepts and frameworks that no other single discipline can.  Since economics assembles the ideas of opportunity costs, utility maximization, and a structural framework, it can provide some concrete insights, which also incorporate the less tangible elements typically associated with religion,
 to explain many of the observed empirical regularities.

The current literature focuses on mainly Christian (especially Protestant) church attendance.
  Although we employ some of the same microeconomic techniques that have been used to model church attendance, our model of Jewish religious participation differs in that we go beyond the traditional household religious production concept and set up a dynamic optimization problem within the broader framework of human capital.
  For our purposes, we define Judaism generally as the set of beliefs, values, traditions, practices, and institutions that are common to those individuals who identify themselves as Jews; it is a religio-cultural concept.
  We consider synagogue membership and attendance and ritual observance as the primary forms of Jewish religious participation in the model, but we also give some attention to other forms, such as charitable giving.

Our main theoretical proposition is that a household’s Jewish religiosity can be viewed as a durable human capital stock.  We introduce the concept of gross investment in Jewish religious capital as an analog to religious participation to show how households add to their capital stock.  We find that the household adjusts its marginal rate of substitution of religious capital for secular consumption to equal the ratio of the two prices, or the user cost of religious capital under our assumptions.  Therefore, changes in the user cost completely determine changes in the quantity of religious capital demanded (and by extension the amount of gross investment or religious participation).  Our theoretical framework then can offer explanations for many observed religious phenomena.

In Section II, we construct our theoretical model of Jewish religious capital.  We solve the dynamic optimization problem and use this solution to analyze the factors that affect the demand for religious capital.  Then we develop various hypotheses in Section III.  In Section IV, we provide an empirical overview.  First, we review the empirical literature on religious participation, and then we describe our data set and some of its limitations.  In Section V, we use cross section data from the 1990 National Jewish Population Survey (NJPS) to test our theoretical predictions.  We also employ two-stage least squares to address the empirical question of the substitutability of goods-intensive forms of religious capital for time-intensive ones.
  Finally, we summarize and offer some possible extensions in Section VI.

II. A Theory of Jewish Religious Capital

1. Intuitive Discussion & the Concept of Religious Capital

The purpose of setting up an economic framework to examine Jewish religious participation is to provide some insight into why, as Dershowitz (1997, p. 291) describes, “no group in America is less knowledgeable about its traditions, less literate in its language, less familiar with its own library than the Jews.”  Since even non-religious Jewish thinkers, such as Ahad Ha’am and Dershowitz, have emphasized the importance of Jewish learning as the key to Jewish survival, it is appropriate to develop a concept of Jewish religious capital, or simply religious capital.
  Religious capital falls within the broader context of human capital.
  Like all durable capital stocks, religious capital depreciates over time, but households can increase their stock of it (through a gross investment function) by contributing both “religious goods” and their own time to religious activities.
  There is, therefore, a “fundamental interaction between religious capital and religious participation” (Iannaccone, 1990, p. 299).  As we will show, households make these gross investments in religious capital up to the point where the marginal benefit of doing so equals the marginal cost.

Although investing in religious capital may not increase market productivity, it does affect the non-market sector through its contribution to peace of mind, which is the “service” provided by religious capital.
  This idea of examining a special form of human capital is inspired by Grossman’s (1972) “On the Concept of Health Capital and the Demand for Health.”  Iannaconne (1990) and C. Chiswick (1999) have also developed models of religious capital, and the latter’s concerns Jewish religious capital in particular.  Our model extends their work by providing a more formal treatment of religious capital and solving a dynamic optimization problem.
  We justify using a model of religious capital rather than a household allocation of time model
 primarily for two reasons.  First, as mentioned above, a household’s Jewish religiosity resembles the qualities of a capital stock.  It increases through investment, depreciates over time, and produces an output, namely peace of mind.
  Second, we want to determine the optimal path for religious participation to take over time.  Since capital theory deals with allocation of resources over time, it can be used to show how current decisions regarding the level of the capital stock affect current and future welfare (Nicholson, 1998, p. 708).
  Our model, to be sure, does utilize a household production framework, but it only serves as an intermediary step—not the end result like in Azzi and Ehrenberg (1975) and its extensions—to get to the main result regarding the demand for religious capital.

Our analysis will focus on what causes changes in the level of the capital stock and therefore investment in religious capital.  In other words, we are examining how behavior varies among households with different budget constraints.  The law of demand asserts that quantity demanded and price are negatively correlated.  Applied here, the quantity of religious capital demanded should vary inversely with its shadow price, which is implicitly connected to the user cost of capital.  We will investigate what factors influence the user cost and therefore the demand for religious capital.  Before we can analyze the changes in the optimal stock of religious capital, however, we must develop a better understanding of religious capital and its components in order to see how households generate benefits from possessing it.

2. Composition of Religious Capital

Although the topic of the composition of Jewish religious capital is a fascinating subject, we will only provide a brief overview here that will enable us to focus on the more important issue to uncover the driving economic forces behind religious participation.
  Religious capital consists of social, cultural, and spiritual elements.  Although a Jew may not make his or her best friends in synagogue, there is a sense of community belonging because everyone has similar backgrounds and traditions (Mazer, 14 Jan. 2001).
  The Jewish culture, which is the set of attitudes, values, and behaviors shared by the Jewish people, also serves to unite Jews in this country.

The collective dimension of Judaism creates social benefits to synagogue membership and attendance in addition to the elements of pure religious or spiritual satisfaction attained.  Furthermore, the religious aspects of Judaism are closely linked with its culture and the community element.
  In this sense, Jewish religious capital resembles a “quasi-public good” because households’ religious activities are mutually interdependent (C. Chiswick, 1999, p. 32).
  There are positive externalities associated with religious capital because, for example, one’s personal enjoyment of religious services depends on others’ participation too.

There is also some sense of obligation among at least semi-observant Jews that they must perpetuate Jewish traditions.  Despite Dershowitz’s (1997, pp. 291-297) claim that Jews are rather ignorant of their traditions, they still try to perpetuate those they do know.  Although many Jews do not observe all the traditional laws, such as keeping kosher and observing Shabbat,
 they still retain the major traditions—even if they have only a shallow, seventh grade knowledge of them.
  For example, most attend synagogue on the High Holidays, participate in a Passover Seder, light the Chanukah menorah, organize a Bar Mitzvah for their children, and so on (Kosmin, et al., 1991).  These Jews continue to participate in various Jewish rituals in part to keep the tradition alive, often for their children’s sake.
  This desire to perpetuate the Jewish tradition motivates not only ritual observance but also other, less time-intensive forms of Jewish religious involvement, such as charitable giving.

In economic terms, Jews derive some utility from Jewish religious participation for the social, cultural, and spiritual reasons outlined above.  These social, cultural, and spiritual elements motivate investment in religious capital through many avenues, ranging from more time-intensive activities like synagogue attendance to more goods-intensive ones like giving to Jewish charities.
  We will, however, focus most of our attention on activities that are more “religious” in nature, such as synagogue involvement and observance of various Jewish customs.  The notion of utility discussed here is very similar to the “consumption motive” in the Azzi-Ehrenberg framework (1975, p. 32).  There is also some degree of what Azzi and Ehrenberg (1975, pp. 28, 32) call the “salvation motive,” but it is unlikely to be very significant for Jews given the relative lack of emphasis the typical Jew places on the afterlife.
  Religious capital instead adds to a household’s utility by providing current satisfaction.  Nevertheless, we can assume that any salvation benefits are discounted to be reflected in current utility.

3. A Formal Model of Jewish Religious Capital

We will now set up the problem formally.  We define R(t) and I(t) as the stock of religious capital and the amount of gross investment in religious capital, respectively.
  I is the control or choice variable because households use it to induce changes in the level of the capital stock.  Households generate benefits from religious capital as well as from secular consumption.  Therefore, the discounted, intertemporal utility function that households seek to maximize is:

(1)
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· T represents the household’s life span over which decisions regarding the capital stock are made.  T is assumed to be fixed and known the household.

· U(R, C, t) is the household’s single-period utility.

· r is the interest rate.

· ( is the flow of services (i.e. peace of mind) provided by one unit of religious capital.

· C represents the household’s consumption of an aggregate secular commodity.

Without loss of generality, we will assume that (  = 1 (i.e. one unit of religious capital provides one unit of peace of mind) in all periods.  Therefore, equation (1) becomes:

(2)
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There are three types of constraints in this problem.  Households spend all of their income in each period on either gross investment in religious capital or secular consumption.
  We will assume for simplicity that there is only a monetary cost, q, to consumption of C.  Furthermore, we will arbitrarily set q = 1 to keep the analysis straightforward.
  We define the household’s gross investment production function, which is assumed to exhibit constant returns to scale, as:

(3)
I = I(a, j), where

· a is the religious goods input in the production of religious capital.  It is the number of units of a composite religious good.

·  j is the household’s allocation of time to religious activities in the production of R.
The goods budget constraint, which does not allow for borrowing and lending, is:

(4)
Y = v + wk = pa + C, where

· Y is the income available in each period, v is exogenous nonlabor income, w is the household’s wage rate, and k is the time devoted to market labor.

· p is the per unit price of the religious goods composite.

The household is also constrained by the total time available in each period:

(5)
Q = j + k, where
· Q is the total time available in any period.
Combining equations (4) and (5) and rearranging terms, we obtain a “full income” constraint:

(6)
Z = v + wQ = (pa + wj) + C.

Full income, Z, represents the household’s income in each period if it were to devote all of its time to market labor (assuming no productivity loss).  Equation (6) says that the household spends part of its full income on market goods and part on non-market production time (i.e. j).   pa + wj, then, is the total cost of investing in religious capital, TCI.  For example, wj expresses the opportunity cost of participating in religious activities because it equals the foregone earnings from not working.  Differentiating the total cost of I with respect to I yields:

(7)
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Then by the definitions of marginal cost and marginal product, equation (7) can be written as:

(8)
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· MCI is the marginal cost of investment in religious capital.  Because the marginal cost of C is implicitly 1, we will eliminate the subscript from MCI from now on.

· MPa and MPj are the marginal products of religious goods and time devoted to religious activities in the production of I, respectively.

Therefore, we see that marginal cost of gross investment in R has both goods and time components.
  Because we have assumed that the gross investment production function exhibits constant returns to scale, the average cost of investing in religious capital is constant and therefore equal to the marginal cost.  In other words,

(9)
pa + wj = MC(I.
Substituting equation (9) into equation (6), we can rewrite the full income constraint as:

(10)
Z = v + wQ = MC(I + C.

Since changes in the level of the capital stock cannot be made directly but rather through gross investment,
 a second constraint deals with changes in R over time:

(11) 
[image: image5.wmf]R

I

R

dt

dR

d

-

=

=

&

, where

· 
[image: image6.wmf]R

&

is the instantaneous rate of change in stock of religious capital.

· ( is the rate of depreciation.

Finally, we have the following boundary conditions:

(12)
R(0) = R0 ( 0 and R(T) = RT ( 0.

Equation (12) implies that households inherit a stock of religious capital and die with some terminal amount, both of which are nonnegative (though not necessarily zero).
  Equations (1) – (12) thus constitute our utility maximization problem.

4. Defining the Problem
Our goal now is to find an optimal time path for R and I.  This problem is not trivial because it involves finding an entire set of points over time rather than a single optimal point for these variables.  One strategy is to use the rather restrictive and complicated calculus of variations, which dates back to the eighteenth century.
  Instead, we will use a modern incarnation of the calculus of variations known as optimal control theory.
  Specifically, we will employ the maximum principle of optimal control theory to determine the optimal paths R and I should follow.  The advantage to this strategy is that it avoids overcomplicating the model and provides a convenient economic interpretation.

The trick that the maximum principle uses to solve this dynamic problem is to transform it into a single-period problem, find a solution, and then apply it back in the dynamic context.
  Nicholson (1998, p. 710) explains that to convert the dynamic problem into a single-period one, we must recognize that, in our dynamic context, current decisions affect not only today but also tomorrow.   Therefore, in order to make current decisions regarding gross investment optimally, households must balance the current costs of changing the capital stock with the future benefits of doing so and vice versa.  We utilize a Lagrangian-type multiplier, ((t), as a measure of the marginal value of the stock of R at any instant to facilitate this cost-benefit analysis.
  In order to apply the single-period solution to the dynamic context, we must determine the optimal path for ( to take over time in order to (1) keep R along its optimal path and (2) satisfy the boundary conditions for R.  In this way, our solution gives the optimal time paths for R and I to maximize utility subject to the constraints.

To proceed formally, we must begin by forming the Hamiltonian, H:
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 is the rate of change in the total value of the capital stock, (R.
  Therefore, H represents the total net value of utility at any instant.

5. First-order Conditions
We choose I to maximize H:
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Rearranging terms, we have:

(14) ( = e-rtuC(MC.

Equation (14) states that along the optimal time path, I must be chosen so that the marginal immediate gain (i.e. e-rtuC(MC)
 completely offsets the marginal long-run cost, which is the value of the change in the rate of accumulation of capital caused by the change in I (Dorfman, 1969, p. 821).  In other words, households should choose I such that marginal benefits equal marginal costs.


Now we must show how ( changes over time.  Although R is not a choice variable but rather depends on R0 and I, we can deduce the optimal time path for ( by “pretending” that R is at optimal value (Nicholson, 1998, p. 711).  We therefore “choose” R to maximize H:
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Evaluating and rearranging the terms, this equation becomes:

(15)
e-rtuR - (( = -
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The increase in utility brought about by a change in R is e-rtuR, and the term -(( shows how an a one unit increase in the capital stock changes rate of capital accumulation and therefore the value of capital in the future. Since -
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expresses the rate at which R loses its value, equation (15) says that along its optimal path, R must lose its value at the rate at which it adds to present and future benefits.

Equations (14) and (15) together show how I and ( should evolve over time to keep R on its optimal path and, along with equation (11), determine the optimal time paths for R, I, and (.  Actually, to complete the process, we also must incorporate the boundary conditions from equation (12) in order to ensure that the solution is “feasible” (Nicholson, 1998, p. 712).
  All that is left then is to combine the two formulas above to obtain a useful result to our problem of analyzing Jewish religious participation.  We need to eliminate the unfamiliar ( and 
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terms.  First, we differentiate equation (14) with respect to time and then set the result equal to a modified version of equation (15):
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(16)
= 
[image: image16.wmf]ú

û

ù

ê

ë

é

×

+

+

×

-

-

dt

dC

u

MC

C

M

u

MC

u

r

e

CC

C

C

rt

&

.

Using equation (14), we can rewrite equation (15) as:

(17)
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Therefore, setting equation (16) equal to equation (17) and rearranging terms, we obtain:
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6. The Demand for Jewish Religious Capital

By definition, the left-hand side of equation (18) represents the household’s marginal rate of substitution of R for C, or the household’s psychological willingness to substitute religious capital for secular consumption.
  The right-hand side then is the ratio of the two prices.  Since we have assumed that the price of C is 1, the right-hand side just reflects the price of R, or the user cost of religious capital.
  Equation (18) is therefore really a variation on the standard demand for capital goods that can be bought and sold in a competitive market (Grossman, 1972, p. 230).

In our model, however, religious capital is only imperfectly salable.
  Nevertheless, the concept of the user cost of religious capital still holds; in fact, it would even apply if religious capital were completely nonsalable such that I is restricted to nonnegative values.
  The interest component of user cost simply measures the marginal value of foregone interest (i.e. MC(r) if the household invests in religious capital.  
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 represents the value of foregone consumption if the household invests in religious capital rather than consumes C, and 
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 shows how this value changes over time.  Under the usual assumption of diminishing marginal utility,
 this expression and therefore 
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measures the additional psychic cost of investing in R (i.e. not consuming C) at the beginning of an interval rather than at the end.

Equation (18) states simply that the household adjusts its marginal rate of substitution of religious capital for secular consumption to equal the ratio of the two prices, or the user cost of religious capital under our assumptions.  In other words, the marginal benefits and marginal costs of increasing gross investment must be equal in equilibrium.  Equation (18) then gives us an expression that fully describes the demand for religious capital.
  An autonomous increase (decrease) in the user cost of capital will cause the household to adjust its MRS unfavorably (favorably) from the perspective of R.  Put differently, an increase (decrease) in the user cost of capital causes households to decrease (increase) their stock of R in order to cause their MRS to rise (fall) back into equilibrium.  A visual representation may aid our interpretation.  Equation (18) can be depicted graphically as:
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Figure 2.1 enables us to see how the equilibrium stock, R*, is determined because it occurs where the user cost and demand curves intersect.  It helps illustrate our important result that changes in the user cost determine changes in the quantity of religious capital demanded (and by extension I).  Changes in the user cost cause movement along the demand curve, thereby altering the optimal stock, R*.

III. Theoretical Predictions

Now that we have seen how to use equation (18) to show generally how shifts in the user cost of capital cause changes in the optimal value of the capital stock (and the optimal amount of gross investment because I induces changes in R), we can develop more specific, testable hypotheses.  Although it is difficult to measure R per se, we assert that participation in religious activities and accumulation of religious capital are analogous concepts.
  Therefore, the demand for religious capital, gross investment, and religious participation all go in the same direction and thus can be used interchangeably.

We explain most of our predictions by discussing how each of the nine exogenous variables below affects MC (using equation (8)) or more generally the user cost of religious capital. Once we know what happens to the user cost, equation (18) allows us to determine the effect on the quantity of R demanded or religious participation.

· Age has an indeterminate effect on religious participation.

On one hand, the increase in the stock of religious capital brought about by gross investment is really an accumulation of what Stigler and Becker (1977, p. 78) call “consumption capital.”  The effects of earlier capital accumulation facilitate “learning by doing” and therefore raise the household’s efficiency at producing more religious capital.
  Because equation (8) implies that an increase in either MPa or MPj lowers MC and, by equation (18), raises the demand for religious capital, prior religious participation should induce more participation in the present and future.
  This concept of what Iannaccone (1998, p. 1481) interprets as “religious habit (or taste) formation” or “religious addiction” implies that the demand for R (and therefore religious participation) should increase with age as households accumulate more and more capital.

On the other hand, older households are likely to have a higher rate of time preference (i.e. r) because they face a shorter time horizon over which to earn returns on their investments in R.  In other words, they value the future less than do younger households with longer time horizons.  Since equation (18) implies that a higher r raises the user cost of capital, we would predict religious participation to decrease with age.
  We therefore have contradictory age effects and cannot make a theoretical prediction with certainty.  Empirical tests may reveal which effect is stronger.

· Households with higher levels of secular education participate in more religious activities.

C. Chiswick (1999) argues that in areas “hospitable” to Judaism, Jewish religious capital and general human capital are complements.  Although most of our analysis concerns the right-hand side of equation (18), the argument here applies to the left-hand side.  Complementarity implies that 
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> 0, where H represents the stock of human capital.  Ceteris paribus, for a given R, households with more human capital have a higher MRS.
  Because costs have not changed, these households must increase their stock of R in order to reduce their MRS (assuming diminishing marginal utility) so that it satisfies the equilibrium condition in equation (18).  We are therefore likely to observe that those with higher amounts of general human capital invest in more R because there are mutual benefits to accumulating both types of human capital.
  The U.S. as a whole probably lies somewhere between neutral and “hospitable” to Judaism.  Since education is a good proxy for general human capital, we predict higher levels of education to be associated with higher demand for R.

· Households with higher wages are less likley to participate in time-intensive religious activities.

A rise in the wage rate creates income and substitution effects.  The higher wage rate gives the household more income, causing religious participation to increase assuming it is a normal good.  On the other hand, the higher wage also increases the household’s opportunity cost of time, making it more costly not to work.  Therefore, the household decreases its allocation of resources to time-intensive activities; it will spend less time doing other, non-market activities, including religious participation.
  A priori, then, there is no way to tell which effect is stronger.  Although we expect higher wage households to substitute away from time-intensive types of religious capital, we cannot predict the overall, absolute effect that a wage hike has on total consumption of religious activities.  This question must be examined empirically.

The substitution effect, which concerns the relative importance of foregone earnings, is based on Becker’s (1965) “A Theory of the Allocation of Time.”  The implication is that the amount of resources devoted to goods-intensive and time-intensive activities is simultaneously determined.  Equations (8) and (18) show the substitution effect more formally: an increase in w raises MC and lowers the demand for R, a generally time-intensive commodity.  It is important to note that MC only reflects the substitution effect.  The true effect of the wage rate on religious participation also contains an income effect term, which we have not shown formally.
  Anything that gives the household more wealth, including an increase in wages, shifts the budget constraint out and thus creates this income effect.

· Higher income causes households to substitute charitable giving for synagogue attendance.

There are two reasons why charity is a cheaper substitute for synagogue attendance for households with high income.  First, in contrast to low-income households, these households are able to take advantage of the tax benefits from charitable giving.  The majority of taxpayers take the standard deduction because their income is not sufficient to make itemizing deductions worthwhile.
  Households with higher income, on the other hand, will be able to take the deduction.  Furthermore, the higher its marginal tax rate, the more incentive the household will have to give to charity because the deduction is worth more.  A second reason is that these households have a lower marginal utility cost to charitable giving due to the presence of diminishing marginal utility.

· Households that possess greater roots in their communities participate in more religious activities—especially those associated with synagogue involvement.
Our discussion of the social and public good components of religious capital in Part 2 of Section II suggests that Judaism in general, and synagogue involvement in particular, are very community-centric.  Households with closer links to their communities are better able to take advantage of the positive externalities arising out of the public good nature of R.  These households can produce I more efficiently (i.e. they have higher MPa’s and MPj’s).  Consequently, they have lower MC’s, causing them to investment more in R.
  The discussion above applies to more time-intensive religious activities.  On the other hand, we predict community roots to have only a small positive effect—if any—on the demand for more goods-intensive forms of R, which do not require as much interaction with the Jewish community.

· Households located in areas where the Jewish population is more concentrated are more likely to participate in religious activities.
The concentration or density of the Jewish population has implications for the collective or social element of Judaism.  Households in areas of larger Jewish concentration are more likely to participate in religious activities because they are more capable of capitalizing on the social benefits discussed in Part 2 of Section II, thus raising their production efficiency and lowering their marginal cost of gross investment.
  Additionally, as Jews become more spread out, it will be more likely that they will have to travel farther to attend to synagogue, congregate with other Jewish friends, and so on.  These circumstances raise MC because these households cannot be as productive (in the production of R) with their time and other resources.

· The presence of school age children increases households’ participation in religious activities.
We propose three reasons for why this effect is positive.  The first is analogous to the reasoning behind the community roots hypothesis.  Judaism is not only very community-centric, but it is also family-centric.
  This phenomenon implies that households with children (of any age) can take advantage of many of the benefits provided by Judaism more efficiently.
  The presence of children then should raise the household’s marginal products of producing I, lowering MC and thus raising the demand for R.

A second argument concerns the components of religious capital that deal with the desire to carry on the Jewish tradition.  Since parents can use their children as a means to perpetuate the Jewish tradition, they will give them a religious upbringing by investing in R themselves.  Again the presence of children will raise the MP’s and hence lower MC.

Finally, Becker’s (1992) argument about children’s preference formation also helps explain the positive effect that the presence of children has on religious participation.  The fact that parents control most of their children’s experiences in the very early years and many of them throughout childhood implies that they have a large influence on their children’s preference formation (Becker, 1992, p. 337).  Parents realize their influence and can lower the entry costs of religion (e.g. learning about Judaism) by sending their children to religious school.
  After all, if one does not pick up religion early in life, it is much harder to do it in adulthood due to increased costs.
  Because young adults generally make their own religious commitments in their early twenties (Iannaccone, 1990, p. 301), it behooves parents to increase investment in R while their children are still in high school as a final attempt to shape their religious preferences.  In our terminology, households with children in high school are more efficient producers of R because of the added potential benefits of persuading their children to carry on their own Jewish heritage.

· Households whose members have had stronger Jewish upbringings will participate in more religious activities.
A strong religious upbringing implies a large stock of previously acquired religious capital.  Following Stigler and Becker’s (1977) argument, then, a strong Jewish upbringing lowers the current cost of investing in religious capital because the possession of a stock of (previously acquired) religious capital leads to more efficient production of additional R.
  To the extent that the degree of one’s religious upbringing does in fact measure previously acquired R, our model is consistent with C. Chiswick’s (1999, p. 50) claim that “those with little Jewish human capital have less to lose if they leave the community” because the efficiency conditions do not exist for them.

· When compared to households where both spouses are Jewish, households with intermarried couples are less likely to participate in religious activities.
Iannaccone (1990, p. 301) argues that households in which both spouses share the same religion exhibit “economies of scale” in the production of religious capital due to reduced negotiating costs and the ability to share resources, such as transportation costs to synagogue.  The inverse argument is that a household with an intermarried couple is less efficient at producing R.
  We know from equation (8) that this decreased production efficiency raises the marginal cost of investing in religious capital.  Mixed marriages therefore lower religious participation because they increase the negotiation costs over all aspects religious involvement, ranging from synagogue attendance to decisions regarding how to raise the children.  Paradoxically, it is often easier for couples in mixed marriages to attain peace of mind by taking religion off the table.

There is more to the intermarriage effect than this efficiency argument, however.  Marital choice is really an endogenous process because there is an incentive for individuals with more Jewish religious capital to seek out partners who are also Jewish in order to reap the efficiency benefits associated with same-faith marriages (C. Chiswick, 1999, p. 35).  Consequently, there is some basis to assume a correlation exists between one’s degree of Jewish upbringing and his or her marital choice.
  Although empirical research has generally supported the claim that Jews are more likely than those of other religions to marry within their faith because Judaism has few close substitutes,
 there is an alternative argument that suggests Jews are more likely than others to intermarry.
  This contention does not change our main prediction about the effect of intermarriage on religious participation, but it does question our assumption that religious upbringing and marital choice are related.

· Households that belong to more traditional denominations participate in more religious activities.
The reasoning actually involves an argument concerning the endogenous nature of denominational selection.  More traditional Jewish denominations (e.g. the Orthodox) have stricter rules for religious observance; they are better able to minimize the free rider problem associated with religious capital by requiring greater sacrifices from their members and thus are more effective at keeping out marginal participants (Iannaccone, 1992; Iannaccone, 1998, p. 1483).  Individuals realize that they will be able to enjoy the positive externalities without the negative ones if they join the more traditional sects (assuming they themselves are willing to follow all the rules).
  Once part of these denominations, then, they will be more efficient in their production of investment in R.  Consequently, they will face a lower MC and invest in more religious capital.  Although the denominational decision, like the marriage decision, is endogenous over the lifetime, we can assume it is exogenous for our purposes in order to measure the direct effect of denomination on religious participation.

IV. Empirical Overview

1.  Empirical Literature Review

Our goal now is to test our theoretical predictions in order to validate the model.  Although previous work in the economics of religion does not necessarily use the concept of religious capital directly, the determinants of religious participation that are tested do at least implicitly measure the cost of religious activities.  It may therefore be useful to review very briefly the overall findings of this literature before proceeding.
  Iannaccone (1998) provides a detailed review of previous empirical analyses.  In general, most of this work supports our theoretical claims.

Azzi and Ehrenberg’s (1975) model serves as the basis for all empirical studies on religious participation within the framework of economics.
  Their tests of mostly Christian households, which are more likely to be motivated by the salvation motive, find a significantly positive age effect.  They observe some evidence that higher wages induce substitution away from time devoted to religious activities, as our model predicts.  Furthermore, their significant results for the coefficients for having a spouse of the same faith and school age children are most enlightening for our purposes.  Ehrenberg (1977) uses a Jewish sample to test the Azzi-Ehrenberg (1975) model and finds generally supportive results, but Long and Settle (1977) have more mixed findings.  Their results are not very problematic from our perspective because they find little justification for the salvation motive but report significant coefficients for some of the important determinants in our model, such as same-faith marriages and the presence of school age children.  Their results, however, are more ambiguous for wage and income.  The implication of these empirical results taken together is that economic models of religious participation have some validity.

2. Description of the 1990 National Jewish Population Survey

We constructed a useful data set from the 1990 National Jewish Population Survey (NJPS), which was a comprehensive national study of the Jewish population conducted by the Council of Jewish Federations (CJF).  The NJPS surveyed 2,441 households deemed Jewish through three qualification stages.  It represents a snapshot of the Jewish population in the U.S. in the late spring and early summer of 1990.
  Because the NJPS is comprehensive and seeks, among other things, to measure household demographics and religious behavior, it is a good candidate to use to test our theoretical predictions.  There are, however, certain weaknesses that we must point out.

Most importantly, the NJPS is very complex, and it is often difficult to ascertain household information.  Consequently, we had to make many decisions in order to construct a useful data set, and we tried to give careful consideration to every issue.  These decisions included, but were not limited to, how to aggregate the responses of multiple members to obtain a “household” value, how to treat blank responses, unknowns and refusals, and how to code responses when they did not translate directly into continuous or dummy variables.
  Three types of questions were asked: those of all household members, those of the respondent only, and those of the respondent on behalf of the household.  We had to make the suspect assumption that questions asked of the respondent only and of the respondent on behalf of the household are in fact representative of the entire household.  As with all surveys, the possibility for subjective and inaccurate responses exists.
  Furthermore, despite the relatively large sample size for this type of survey, there is the potential for sample bias.  Although the survey accounts for variations in response rates in its weighting procedure, it is possible that the “typical Jew” is one who does not answer surveys.  Or it could be argued that answering the survey itself represents religious behavior and therefore biases the results upward.

Despite these drawbacks, the NJPS still provides some useful data to measure variations in household religious behavior.  It is helpful to look at some key trends and population characteristics to help guide our research:

· Over two-thirds of Jews by birth who are married are married to other people of Jewish origin.
  However, the fact that the majority of Jews who have married since 1985 have married Gentiles indicates that intermarriage is on the rise.

· The Northeast contains the largest Jewish population and the Midwest has the smallest.  The South and West are diverse areas, but are similar in the aggregate.
  Additionally, there has been migration out of the Midwest and Northeast to the South and West.

· Upwards of 80 percent of households identify with the Reform and Conservative movements (Kosmin, et al., 1991).

The NJPS uses a complex weighing procedure in order to describe the characteristics of the Jewish population as a whole.  We, on the other hand, are concerned with how behavior varies among households.  Therefore, it is not necessary or desirable to incorporate population weights.

3. Choice of Samples

The family structures in the survey are rather complex.  Our initial intuition was to look at two subsamples of the larger population: households with at least one married couple and households with no married members.
  We then tested the null hypothesis that the coefficients in the regressions for the two samples are the same and were able to reject it at the 1-percent level in two of the three categories and at the 5-percent level in the third case.
  Therefore, the data should not be pooled, and our separation of the two samples is justified. We took the average of the decision-makers’ (i.e. the husband and wife in the married sample and members at least 25 years old in the unmarried sample) responses.

Because we are concerned with the behavior of households whose members identify themselves as Jewish, we excluded the responses of households where neither spouse is Jewish.  We have also placed some additional restrictions on the unmarried sample to limit it to households with unmarried, adult Jewish members.
  About 70 percent of this sample consist of single-adult households.  Of these, about 67 percent are single parent homes.

4. Choice of Variables

The survey had a number of measures for many of the effects we want to test.  Consequently, we chose those that we believe have the clearest impact on the cost of religious participation.
  Religious capital is an abstract concept and is therefore difficult to measure.  We chose three key variables—synagogue membership, frequency of synagogue attendance,
 and number of Jewish customs followed
—that we believe best exemplify Jewish activities that are religious in nature and range in their degrees of time-intensity.
  The distinction between dependent and independent variables is not always clear given this difficulty in measuring R.
  In reality, some variables are simultaneously determined, but we have made simplifying assumptions in many of these cases in order to focus on the main problem of determining the direct effects on the cost of religious participation.
  We will analyze simultaneity in its most pronounced case, namely between synagogue attendance and charitable giving, in Section V.

We include a number of control variables in order to isolate the effects in which we are interested.  However, we adopt a rather parsimonious specification in order to avoid the problem of including irrelevant variables.  Tables 4.1 and 4.2, which can be found at the end of this section, describe the variables used in the married and unmarried samples, respectively.  We will briefly highlight the variables that involve less straightforward constructions or interpretations.
· AGE: Since there is no corresponding measure for health status in the survey, we are not able to separate age and health effects on religious participation.

· WAGE: Although one of our most important predictions concerns the effect that the wage rate has on religious participation, the NJPS has no explicit wage measure.  Therefore, we have constructed an imperfect proxy by dividing household income by hours worked to generate the household’s hourly wage.

· OWNRES: This variable serves as a proxy from community attachment because families that own their homes are more likely to be settled in their communities.

· Regional Dummies: We employ the three regional dummy variables to measure the effect of Jewish population concentration.  Because the Northeast is the most Jewishly populous region, we have omitted it so that the coefficients on the other three regional dummies show the effect that living in these regions has on religious participation relative to the Northeast.  One caveat is that the regions are quite diverse and probably do not reflect actual Jewish population density, which is the measure of interest.

· RJ: This variable serves as a proxy for Jewish religious upbringing.  It describes both religiously heterogeneous and homogeneous households.

· RJINT: We have included an interaction term between RJ and INT because the efficiency argument posed in Section III implies a likely correlation between one’s Jewish upbringing and marital choice.
  In other words, the coefficient of RJ is likely to change depending on the value of INT and vice versa.  From the perspective of RJ, we expect the coefficient of RJINT to be negative, implying that the presumably positive effect that being raised Jewish has on religious participation decreases when couples are intermarried.  From the perspective of INT, however, we expect the coefficient of RJINT to be positive, implying that the likely negative effect intermarriage has on religious participation becomes less negative when the Jewish spouse had a religious upbringing.  Therefore, we cannot make any firm, a priori prediction about the expected sign of the coefficient of the interaction term.

Although more complex variables could have been constructed to test various hypotheses, our goal is to keep the empirical analysis straightforward in order to test the main implications of our theory.  We will utilize these data in the next section to do just that.

	Table 4.1

	Descriptive Statistics for the Married Samplea

	(N=757)

	Variable
	Description
	Mean

Median
	Max

Min
	Std Dev

	SYNMEM
	Household currently has synagogue membership = 1, otherwise 0
	0.511

1
	1

0
	0.500

	SYNFREQ
	Husband and wife’s average annual frequency of synagogue attendance
	16.6

8
	182

0
	35.8

	CUSTOMS
	Number of Jewish customs performed by household most or all of the timeb
	2.89

3
	6

0
	1.61

	JCHARAMTc

(High-Income)
	Amount given to Jewish charities in 1989 (by high-income household)
	1004

300
	15000

0
	2507

	JCHARAMTd

(Low-Income)
	Amount given to Jewish charities in 1989 (by low-income household)
	529

50
	15000

0
	1646

	AGE
	Average age of husband and wife
	49.3

46
	85

22.5
	14.7

	ED
	Husband and wife’s average number of years of educatione
	17.5

17.5
	26

5.5
	2.72

	WAGE
	Proxy for husband and wife’s average hourly wagef
	42.4

34.2
	650

0
	49.4

	OWNRES
	Household owns residence = 1, otherwise 0
	0.819

1
	1

0
	0.385

	MWREG
	Household located in Midwestg = 1, otherwise 0
	0.116

0
	1

0
	0.321

	SREG
	Household located in South = 1, otherwise 0
	0.215

0
	1

0
	0.411

	WREG
	Household located in West = 1, otherwise 0
	0.178

0
	1

0
	0.383

	PREBM
	Presence of pre-Bar Mitzvah age (6-13) child in household = 1, otherwise 0
	0.227

0
	1

0
	0.419

	HS
	Presence of high school age (14-17) child in household =1, otherwise 0
	0.123

0
	1

0
	0.328

	RJ
	Proportion of spouses raised Jewish 
	0.812

1
	1

0
	0.259

	INT
	Intermarried couple (i.e. one spouse Jewish, one spouse not Jewish) = 1, otherwise 0
	0.262

0
	1

0
	0.440

	RJINT
	Interaction term between RJ and INT
	0.125

0
	0.5

0
	0.217

	ORTHOD
	Household’s denomination is Orthodox = 1, otherwise 0 
	0.067

0
	1

0
	0.251

	CONSERV
	Household’s denomination is Conservative = 1, otherwise 0
	0.399

0
	1

0
	0.490

	REFORM
	Household’s denomination is Reform = 1, otherwise 0
	0.457

0
	1

0
	0.498

	Source: 1990 National Jewish Population Survey

	Notes: (a) The married sample includes all households with at least one married couple and one spouse who is Jewish.  (b) Customs include attending a Passover Seder, lighting Chanukah candles, fasting on Yom Kippur, participating in a Purim celebration, lighting Shabbat candles on Friday evening, and not handling money on Shabbat.  (c) 1989 income ( $55,000 (sample median); N=383.  (d) Income < $55,000; N=291.  (e) 1 corresponds to nursery/preschool, 14 to a high school graduate, and 18 to college graduate.  (f) Wage calculated by dividing household’s 1989 income by average of husband and wife’s hours of work.  (g) Regions are Census regions.


	Table 4.2

	Descriptive Statistics for the Unmarried Samplea

	(N=450)

	Variable
	Description
	Mean

Median
	Max

Min
	Std Dev

	SYNMEM
	Household currently has synagogue membership = 1, otherwise 0
	0.347

0
	1

0
	0.476

	SYNFREQ
	Average annual frequency of synagogue attendance of adult household members
	11.8

3
	182

0
	27.6

	CUSTOMS
	Number of Jewish customs performed by household most or all of the time
	2.47

3
	6

0
	1.47

	JCHARAMTb

(High-Income)
	Amount given to Jewish charities in 1989 (by high-income household)
	387

50
	15000

0
	1239

	JCHARAMTc

(Low-Income)
	Amount given to Jewish charities in 1989 (by low-income household)
	197

50
	7500

0
	704

	AGE
	Average age of adult household members
	48.7

44.3
	95

25
	17.0



	ED
	Average number of years of education of adult household members
	17.2

18
	26

1
	3.17

	WAGE
	Proxy for average hourly wage of adult household members
	19.4

15.3
	250

0
	23.8

	OWNRES
	Household owns residence = 1, otherwise 0
	0.520

1
	1

0
	0.500

	MWREG
	Household located in Midwest = 1, otherwise 0
	0.096

0
	1

0
	0.294

	SREG
	Household located in South = 1, otherwise 0
	0.207

0
	1

0
	0.405

	WREG
	Household located in West = 1, otherwise 0
	0.164

0
	1

0
	0.371

	PREBM
	Presence of pre-Bar Mitzvah age (6-13) child in household = 1, otherwise 0
	0.071

0
	1

0
	0.257

	HS
	Presence of high school age (14-17) child in household =1, otherwise 0
	0.031

0
	1

0
	0.174

	RJ
	Proportion of adult household members who were raised Jewish
	0.876

1
	1

0
	0.274

	ORTHOD
	Household’s denomination is Orthodox = 1, otherwise 0 
	0.056

0
	1

0
	0.229

	CONSERV
	Household’s denomination is Conservative = 1, otherwise 0
	0.402

0
	1

0
	0.491

	REFORM
	Household’s denomination is Reform = 1, otherwise 0
	0.480

0
	1

0
	0.500

	Source: 1990 National Jewish Population Survey

	Notes: (a) The unmarried sample includes all households where no one is married and at least one member is age 25 or older and Jewish.  We define adult household members as those at least 25 years old.  (b) 1989 income ( $35,000 (sample median); N=252.  (d) Income < $35,000; N=152.

	See notes in Table 4.1 for other variables.


V. Empirical Estimates

1. Overview of Empirical Tests
We ran a number of regressions to analyze how households’ religious behaviors change in response to shifts in their budget constraints.  Our primary, ordinary least squares regressions shown in Tables 5.1 and 5.2 test the effects in each sample of various demographic and religious factors on synagogue membership, attendance, and observance of Jewish customs.  The wage-income issue presented us with two unattractive options here.  One was to include both household income and our proxy for the wage rate in these regressions.  Although this specification in theory would allow us to separate the income and substitution effects, there would be a high degree of multicollinearity between the two measures because WAGE is derived from INCOME in our data set.  Instead, we decided to exclude household income from our OLS regressions.  Therefore, the coefficient of WAGE is likely to reflect both income and substitution effects.

Our empirical results generally are consistent with the theoretical predictions presented in Section III.  The major exception regards the inconclusive results corresponding to our hypothesis that higher income makes households more likely to substitute charity for synagogue attendance.  We will highlight some of the important results from the two samples, noting in particular where they differ.

2. Results for the Married Sample

We present our empirical results for the married sample in Table 5.1, which is found at the end of this section.  The regressions for synagogue membership and Jewish customs, especially, have many significant coefficients of the expected sign.
  The synagogue attendance regression, on the other hand, has relatively few significant coefficients, but most coefficients have the expected signs regardless of their significance.  One possible reason for this finding is that the survey question pertaining to this variable elicited vague responses.
  The questions used to construct SYNMEM and CUSTOMS, in contrast, were more easily interpretable and therefore make these dependent variables more concrete.  Although the R-squared for our regressions are generally consistent with (if not higher than) those in the literature,
 their relatively low values indicate that there is a good deal of variation in religious behavior that we cannot explain.
  Nevertheless, we still believe our results provide solid support for our model.

We are primarily interested in the signs of the coefficients because our focus is on the qualitative, directional impact that the explanatory variables have on MC and therefore religious participation.  The magnitudes of the coefficients are important where multiple dummies are present because they allow us to compare relative effects among them.
  We will now explain some of our results in greater detail.

· AGE: The fact that the coefficient of AGE has different signs in the three regressions supports our claim that conflicting age effects exist.  The significant negative coefficient in the CUSTOMS regression promotes our discount rate argument.  However, it is also possible that it reflects the correlation between age and health status.  As household members become older and less healthy, their observance of Jewish customs is inhibited.

· ED: The coefficient is significant only in the CUSTOMS regression.  Although it exhibits the expected sign in all regressions, it is possible that the education parameter is capturing some wage effects due to our imperfect control.  If this correlation exists, it presumably biases the coefficient of ED downward and possibly prevents it from being significant in the other two regressions.

· WAGE: The coefficient is negative (though insignificant) in the regression measuring the most time-intensive religious activity, namely synagogue attendance, and therefore illustrates the substitution effect.  This finding supports our contention that higher wages cause households to participate less in time-intensive religious activities.  The income effect appears to dominate in the SYNMEM regression.  This finding makes sense because synagogue membership can be considered a very goods-intensive religious activity.
  Another explanation for the positive coefficient is the reverse of the wage-education argument presented above.  If WAGE and ED are correlated, then the WAGE coefficient may be capturing some of the positive effects of ED.

· OWNRES: We are not surprised that the one regression where this coefficient is significant is for SYNMEM.  Because joining a synagogue is a fairly major investment of both money and time, families generally like to be settled in their communities before devoting their resources.

·  Regional Dummies: All of the coefficients that are significant support our hypothesis about Jewish population concentration.  The positive, albeit insignificant, coefficient of MWREG in the SYNFREQ regression may appear problematic.  However, although the smallest Jewish population resides in the Midwest, it is possible that it is a more concentrated population.

· RJ: The results for this variable run contrary to our expectations and appear most problematic.  Although it is only marginally significant in one case, the coefficient is negative in all three regressions.  We also ran these three regressions without INT and RJINT and, as expected, found the coefficient of RJ to be positive and significant in all cases.
  This result suggests that the inclusion of the intermarriage variable (and the interaction term) somehow convolutes the effect of being raised Jewish.
  Although the regressions excluding INT and RJINT in the married sample yield more promising results, we will see that the regressions in the unmarried sample, which obviously does not include any variable associated with marriage, give negative (though not significant) coefficients in two cases.  This finding suggests that we have a serious anomaly.  In the future, we may want to consider using a more concrete variable, such as the number of years of Jewish education, as the proxy for religious upbringing.
  Furthermore, the relatively low variance of RJ suggests that it is not very effective at differentiating the population.

· RJINT: The differing signs of this coefficient, which is always insignificant, support our predicted inconclusiveness.

The strongest determinants of Jewish religious participation in the married sample, in the sense that they are consistently significant, are the regional dummies (except for in SYNFREQ),
 the presence of a pre-Bar Mitzvah age child in the household, intermarriage, and denomination.  These results give strong support to our assertion that Judaism’s collective elements create efficiency gains to be had by families with children, religiously homogenous households, and households located in Jewishly concentrated areas.  The finding that Orthodox Jews consistently exhibit more religious participation lends further support to the argument that R is a “quasi-public good” whose negative externalities can be minimized through membership in a more traditional denomination.

3. Results for the Unmarried Sample

Table 5.2 at the end of this section presents the empirical results for the unmarried sample.  These regressions, especially the one for SYNFREQ, exhibit less explanatory power than those for the married sample do.  The reason for the lower R2’s here is probably the combined effect of a more heterogeneous population and a smaller sample size.
  Not surprisingly, the SYNFREQ regression contains the most anomalies.  The coefficients in all the regressions in this sample generally exhibit the expected signs like in the married sample but are not significant in as many cases.  We will therefore focus most of our attention on the results that differ from the married sample.

· AGE: The coefficient is significant at the 1- percent level in two of the regressions and positive in all three.  This finding, in contrast to our results in the married sample, supports Stigler and Becker’s (1977) “religious addiction” argument.
  An alternative, though not mutually exclusive, explanation for why we see a more pronounced positive age effect in the unmarried sample is that single people may use the synagogue as more of a social network as they get older because they do not have their own nuclear families.

· Regional Dummies: The fact that the coefficient of MWREG is positive in all three regressions lends further support to the possibility raised above that Jews in the Midwest are more concentrated despite being fewer in number.
  The positive coefficient of SREG in the SYNFREQ regression is probably just an anomaly.

· Presence of School Age Children: The negative coefficient estimate for HS in the SYNFREQ regression is also probably an anomaly given its extremely low t-statistic.

· RJ: The negative coefficient in the SYNFREQ and CUSTOMS regressions is even more problematic than the negative coefficient found in two of the regressions in the married sample because there is no intermarriage effect to corrupt RJ here.  Although the coefficient is positive in one regression and not significant in any, we are still concerned with these results.
  Our suggestion for future research is to examine other proxies for Jewish religious upbringing to determine whether this result is an anomaly or really a contradiction to our theory.  We are hopeful that the negative coefficient is just an anomaly due to our variable choice given the strong theoretical and empirical evidence that religious upbringing (both Jewish and otherwise) does in fact affect religious participation favorably.


Overall, these results tend to support our theoretical predictions, though less strongly than those for the married sample do, despite some of the irregularities mentioned above.  We have found fewer consistent drivers of religious participation here.
  Only denomination emerges as a consistently significant predictor of religious behavior in both samples.  Although we found the wage’s effect on synagogue attendance to go in the predicted direction in both samples, its lack of significance probably reflects the fact that it is an imperfect measure of the true wage rate.

4. Substitution of Charitable Giving for Synagogue Attendance

Because synagogue attendance and Jewish charitable giving are both forms of Jewish religious participation (i.e. dependent variables), testing our hypothesis that households with higher income are more likely to substitute money for time necessitates a more complex econometric framework.  Accounting for this simultaneity issue is not a trivial task, and we have not been able to find any conclusive results yet.
  We attempted to test for the substitution effect by setting up a two-stage least squares model and dividing each sample into high- and low-income subsamples.
  We should expect the coefficient of charitable giving to be negative and significant in the high-income subsample and less negative or positive (and possibly insignificant) in the low-income group.  Table 5.3 shows our results.  We only present the coefficients for JCHARAMT because the results for all the other coefficients are qualitatively similar to our OLS estimates.

	Table 5.3

	Substitution of Charitable Giving for Synagogue Attendance

	

	Subsample
	                    Dependent Variable: SYNFREQ

	
	Married Sample
	Unmarried Sample

	High-Income Householdsa
	0.00155

(0.73)
	0.0185

(1.27)

	
	
	

	Low-Income Households
	-0.00377

(-0.51)
	0.0207

(0.83)

	N (High / Low)
	383 / 291
	252 / 152

	R2 (High / Low)
	0.405 / 0.229
	-0.679 / -0.409

	SER (High / Low)
	28.1 / 33.8
	33.1 / 27.5

	F-statistic (High / Low)
	15.8 / 6.09
	0.863 / 3.52

	Source: 1990 National Jewish Population Survey

	Notes: TSLS coefficients reported for JCHARAMT only.  T-statistics in parentheses.

	(a) High-income households defined as those with at least $55,000 annual income in married sample and at least $35,000 in unmarried sample.


The results from this test fail to support our predictions.  On the other hand, they do not definitively reject them either.  The most troubling finding is that the anticipated signs of the JCHARAMT coefficients are reversed in the married sample.  Although the coefficient is not significant in either subsample, we would at least expect both to be negative.  The positive, insignificant coefficients we find in three of the four regressions probably reflect an income effect.  JCHARAMT and INCOME are correlated because charity is likely to be a normal good and therefore increase with income.
  Because we do not include income explicitly in these regressions, it may show up via charitable contributions (and the wage rate).

Another problem augmenting the difficulties mentioned above is that the OLS regressions for SYNFREQ yielded weak results when compared to those for SYNMEM and CUSTOMS.  We therefore investigated the possibility for a substitution effect between charitable giving and these other measures of religious participation.  Although the main substitution effect is theoretically charitable giving for synagogue attendance, there are also significant time inputs that might warrant substitution for synagogue membership and observing Jewish customs.  We do not report these results because we found no significant coefficients.  We do note, however, that the signs of the JCHARAMT coefficient in both sets of regressions are more consistent with our predictions.
  Despite these less than promising results, we still are optimistic that our hypothesis is true and hope that future empirical research will be able to show this substitution effect.

5. Final Thoughts

Although our results from the two-stage least squares tests do not reveal any definitive substitution effects, our main OLS estimates are generally consistent with our theoretical predictions.
  Most of the coefficients exhibited the expected directions in the important SYNFREQ regressions, but the relatively few significant coefficients suggest that we find a more exact measure of synagogue attendance.  It is important to remember that the purpose of this empirical work is to provide a straightforward test for the implications of our theory.  Many other interesting regressions can be run to test various hypotheses, but they must wait until future research.
  Our results are enlightening not because they are surprising (which they are not) but rather because they validate the diverse predictions of our model.

	Table 5.1

	Religious Participation for the Married Sample

	(N = 757)

	Independent

Variable
	Dependent Variable

	
	SYNMEM
	SYNFREQ
	CUSTOMS

	AGE
	0.00191

(1.47)
	
	-0.0735

(-0.80)
	
	-0.0183

(-4.70)
	***

	ED
	0.0110

(1.73)
	*
	0.727

(1.62)
	*
	0.0802

(4.22)
	***

	WAGE
	0.00125

(3.76)
	***
	-0.0289

(-1.23)
	
	0.000323

(0.33)
	

	OWNRES
	0.128

(2.97)
	***
	4.60

(1.51)
	
	0.0517

(0.40)
	

	MWREG
	-0.0433

(-0.84)
	
	2.15

(0.59)
	
	-0.303

(-1.97)
	**

	SREG
	-0.151

(-3.65)
	***
	-3.01

(-1.03)
	
	-0.313

(-2.53)
	***

	WREG
	-0.170

(-3.78)
	***
	-3.86

(-1.21)
	
	-0.517

(-3.84)
	***

	PREBM
	0.116

(2.80)
	***
	7.31

(2.50)
	***
	0.378

(3.05)
	***

	HS
	0.128

(2.58)
	***
	5.71

(1.63)
	*
	0.177

(1.19)
	

	RJ
	-0.170

(-1.64)
	*
	2.63

(0.36)
	
	-0.433

(-1.40)
	

	INT
	-0.358

(-1.97)
	**
	-8.64

(-0.67)
	
	-1.83

(-3.35)
	***

	RJINT
	-0.0746

(-0.22)
	
	-0.0614

(-0.00)
	
	1.21

(1.22)
	

	ORTHOD
	0.525

(6.05)
	***
	73.0

(11.88)
	***
	3.13

(12.04)
	***

	CONSERV
	0.449

(6.99)
	***
	13.7

(3.02)
	***
	1.70

(8.86)
	***

	REFORM
	0.331

(5.27)
	***
	4.02

(0.90)
	
	1.10

(5.83)
	***

	C
	-0.0334

(-0.18)
	
	-8.47

(-0.63)
	
	1.70

(3.02)
	

	R2
	0.270
	
	0.286
	
	0.367
	

	SER
	0.432
	
	30.6
	
	1.29
	

	F-statistic
	18.3
	
	19.8
	
	28.6
	

	Source: 1990 National Jewish Population Survey

	Notes: OLS coefficients reported.  T-statistics in parentheses.  

	Coefficient is significant in a two-tailed test at the 10% (*), 5% (**), or 1% (***) level.


	Table 5.2

	Religious Participation for the Unmarried Sample

	(N = 450)

	Independent

Variable
	Dependent Variable

	
	SYNMEM
	SYNFREQ
	CUSTOMS

	AGE
	0.00801

(5.41)
	***
	0.255

(2.83)
	***
	0.00556

(1.21)
	

	ED
	0.0205

(2.79)
	***
	0.775

(1.74)
	*
	0.0130

(0.57)
	

	WAGE
	0.00192

(2.00)
	**
	-0.0110

(-0.19)
	
	0.00296

(0.99)
	

	OWNRES
	0.125

(2.87)
	***
	3.54

(1.34)
	
	0.177

(1.32)
	

	MWREG
	0.130

(1.73)
	*
	5.98

(1.31)
	
	0.317

(1.36)
	

	SREG
	-0.0385

(-0.70)
	
	3.73

(1.11)
	
	-0.318

(-1.85)
	*

	WREG
	-0.0659

(-1.09)
	
	-1.29

(-0.35)
	
	-0.121

(-0.65)
	

	PREBM
	0.161

(1.87)
	*
	3.98

(0.76)
	
	0.939

(3.51)
	***

	HS
	0.306

(2.42)
	**
	-0.920

(-0.12)
	
	0.739

(1.88)
	*

	RJ
	0.0193

(0.24)
	
	-2.31

(-0.47)
	
	-0.0198

(-0.08)
	

	ORTHOD
	0.325

(2.57)
	***
	19.0

(2.46)
	***
	1.81

(4.60)
	***

	CONSERV
	0.249

(2.68)
	***
	10.3

(1.83)
	*
	1.72

(5.99)
	***

	REFORM
	0.183

(2.01)
	**
	4.76

(0.86)
	
	1.06

(3.74)
	***

	C
	-0.736

(-3.90)
	
	-22.4

(-1.96)
	
	0.505

(0.86)
	

	R2
	0.152
	
	0.066
	
	0.143
	

	SER
	0.445
	
	27.0
	
	1.38
	

	F-statistic
	6.01
	
	2.39
	
	5.59
	

	Source: 1990 National Jewish Population Survey

	Notes: OLS coefficients reported.  T-statistics in parentheses.

	Coefficient is significant in a two-tailed test at the 10% (*), 5% (**), or 1% (***) level.


VI. Conclusion

1. Summary

The purpose of this paper has been to examine the determinants of Jewish religious participation within an economic framework.  We proposed that one’s Jewish religiosity can be considered a durable human capital stock.  Participation in religious activities represents an investment in this religious capital.  We briefly discussed the composition of Jewish religious capital, focusing on the collective or social dimension of Judaism, and then developed our theoretical model.  We derived the important result that the religious behavior of Jewish households can be analyzed by investigating the changes in the user cost of religious capital.
We delineated many testable hypotheses emerging from our model.  Our cross sectional analysis of the 1990 National Jewish Population Survey confirmed these predictions for the most part.
  Secular education, community roots, concentration of the Jewish population, the presence of school age children in the household, intermarriage, and denominational preference all appear to be significant determinants of participation in Jewish religious activities.
  We have also found some evidence that the psychological impact of foregone earnings causes households to decrease their participation in time-intensive religious activities, like synagogue attendance.  These results imply that our model offers a meaningful perspective from which to view household religious behavior.

2. Suggestions for Future Research
We noted a number of possible extensions throughout this paper.  Now we discuss three possible avenues for future research that would provide further insight into Jewish religious participation in general and our model in particular.

· Division of religious participation within the household
So far, we have looked at the household as a whole without really considering the impact of its composition on how R is produced within the household.
  The reason for analyzing households on a more micro level is to determine how household members divide their “labor” devoted to non-market production.  Investigating gender effects and other issues associated with the division of labor within the household may provide more insight into what affects the user cost of religious capital and shifts the household’s budget constraint.  For example, the complementary, collective nature of Judaism suggests that the household is more efficient in its production of R when both spouses participate in religious activities.  The user cost should increase when one spouse does not participate (much like the intermarriage effect we found), suggesting that it may not be optimal for each spouse to specialize completely in his or her most productive activity, as we usually conclude.  On the other hand, future research will have to determine whether it is optimal for them to be equal investors in religious capital.

· Application of our model to Israeli Jews
The whole framework of Jewish religious law in the State of Israel reinforces the fact that Israel is a Jewish state.
  On one hand, then, the costs associated with religious participation may be lower for Israeli Jews than for American Jews.
  On the other hand, Israelis may have stronger substitutes for traditional religious activities because they, unlike American Jews, do not need religion in its institutional sense to affirm their Jewish identity (Levin, 4 April 2001).
  Because the levels of the variables in the two samples are likely to differ, it would be useful to find an Israeli counterpart to the NJPS and run a test on the pooled population to see where variations emerge.
If it is the case that Israeli Jews substitute secular Jewish activities for more traditionally religious ones, this fundamental difference between American and Israeli Jews does not then imply that our model breaks down for the latter.  In fact, it is quite the contrary: it provides even greater legitimacy for the model by showing its broad applicability.  The strategy of evaluating religious behavior in terms of cost still applies because the same factors, such as population concentration, drive religious behavior, however it is defined.
  For example, we might examine how various factors influence Israelis’ allocation of resources devoted to furthering the Zionist cause, as measured through political involvement, participation in kibbutz life,
 giving, and so on.  We may also use emigration patterns to determine when the burden of Israeli life becomes too great.

· Comparison of variations over time

The results of the 2000 NJPS are due out later this year.  It would be interesting to run the same regressions on data from it to see which coefficients differ from our analysis of the 1990 survey.  The recent trends of migration away from the Northeast and increased intermarriage rates are likely to be important forces driving the differences.
  The question then becomes why has intermarriage been on the rise.  The simple answer is that search costs have gone up, but me must delve deeper.  The costs of religious participation have caused the assimilation of American Jews, resulting in the dispersion of Jews across the country and therefore lowering the concentration of the Jewish population in any given area.  According to our theory, lower Jewish population concentration raises the cost of religious participation.  The effects here are quite complex because choice of location is really endogenous.  Furthermore, although we assumed earlier that the marital choice is exogenous, it is also endogenous because a lower concentration of Jews in the population creates higher search costs associated with finding a Jewish mate.  A “vicious” circle ensues whereby lower concentration leads to both less religious participation and more intermarriage, which itself results in lower I and more dispersion of the Jewish population.  The underlying issue here is why and how migration patterns have evolved over time and what the impact is for investment in religious capital.  The two surveys examined together may be able to provide some insight.

3. Concluding Remarks

This paper seeks to justify Adam Smith’s ([1776] 1976, pp. 788-814) claim that religious behavior is an example of rational choice.  We developed a model to examine this claim, explained and tested its implications, and suggested some insightful topics for future research.  Our economic explanation for Dershowitz’s (1997) exhortation that American Judaism is in danger is that there are a number of factors that make it costly to be Jewish.  In particular, our model implies that the recent migration patterns and increased prevalence of intermarriage raise the cost of Jewish religious participation.
  On the other hand, there are a number of qualities found in the Jewish population, such as the high levels of education among American Jews, that appear to lower the cost of Jews’ religious participation.  Most importantly, our theoretical and empirical analysis of Jewish religious capital suggests that economics does in fact have something useful to say about religious behavior.
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Appendix

We constructed the variable JED to measure the household’s amount of formal Jewish education, as suggested in Section V.  Tables A.1 and A.2 present the descriptive statistics for the samples using JED, and Tables A.3 and A.4 show the results from our OLS regressions.
  As expected, the coefficient of JED is positive and significant in all cases.

Table A.5 below indicates that the results from the two-stage least squares tests when JED is substituted for RJ remain inconclusive.  Professor Barbezat has noted that many people who go to synagogue frequently also give a great deal of money to their synagogues and Jewish charities.  Therefore, he suggests breaking down the data further by determining if giving behavior (using the median giving amount) differs between high and low attendance types in each income group.  We may then have more information from which to investigate the tradeoff, and we hope to run more tests in the future.

	Table A.5

	Substitution of Charitable Giving for Synagogue Attendance

	

	Subsample
	                    Dependent Variable: SYNFREQ

	
	Married Sample
	Unmarried Sample

	High-Income Householdsa
	0.000486

(0.23)
	0.0185

(1.27)

	
	
	

	Low-Income Households
	0.0000422

(0.01)
	0.0306

(1.42)

	N (High / Low)
	340 / 268
	242 / 145

	R2 (High / Low)
	0.477 / 0.347
	-0.599 / 0.445

	SER (High / Low)
	27.8 / 31.1
	32.9 / 24.8

	F-statistic (High / Low)
	18.5 / 8.33
	1.30 / 3.85

	Source: 1990 National Jewish Population Survey

	Notes: TSLS coefficients reported for JCHARAMT only.  T-statistics in parentheses.

	(a) High-income households defined as those with at least $55,000 annual income in married sample and at least $35,000 in unmarried sample.


	Table A.1

	Descriptive Statistics for the Married Samplea

	(N = 670)

	Variable
	Description
	Mean

Median
	Max

Min
	Std Dev

	SYNMEM
	Household currently has synagogue membership = 1, otherwise 0
	0.504

1
	1

0
	0.500

	SYNFREQ
	Husband and wife’s average annual frequency of synagogue attendance
	17.3

8
	182

0
	37.1

	CUSTOMS
	Number of Jewish customs performed by household most or all of the timeb
	2.91

3
	6

0
	1.61

	JCHARAMTc

(High-Income)
	Amount given to Jewish charities in 1989 (by high-income household)
	1010

300
	15000

0
	2587

	JCHARAMTd

(Low-Income)
	Amount given to Jewish charities in 1989 (by low-income household)
	544

50
	15000

0
	1698

	AGE
	Average age of husband and wife
	48.6

45
	85

22.5
	14.5

	ED
	Husband and wife’s average number of years of educatione
	17.6

17.5
	26

5.5
	2.73

	WAGE
	Proxy for husband and wife’s average hourly wagef
	42.4

34.8
	650

0
	49.6

	OWNRES
	Household owns residence = 1, otherwise 0
	0.816

1
	1

0
	0.387

	MWREG
	Household located in Midwestg = 1, otherwise 0
	0.116

0
	1

0
	0.321

	SREG
	Household located in South = 1, otherwise 0
	0.209

0
	1

0
	0.407

	WREG
	Household located in West = 1, otherwise 0
	0.191

0
	1

0
	0.393

	PREBM
	Presence of pre-Bar Mitzvah age (6-13) child in household = 1, otherwise 0
	0.240

0
	1

0
	0.428

	HS
	Presence of high school age (14-17) child in household =1, otherwise 0
	0.121

0
	1

0
	0.326

	JED
	Husband and wife’s average number of years of formal Jewish education
	4.37

3.5
	17

0
	3.44

	INT
	Intermarried couple (i.e. one spouse Jewish, one spouse not Jewish) = 1, otherwise 0
	0.287

0
	1

0
	0.452

	JEDINT
	Interaction term between JED and INT
	0.724

0
	8

0
	1.62

	ORTHOD
	Household’s denomination is Orthodox = 1, otherwise 0 
	0.0746

0
	1

0
	0.263

	CONSERV
	Household’s denomination is Conservative = 1, otherwise 0
	0.400

0
	1

0
	0.490

	REFORM
	Household’s denomination is Reform = 1, otherwise 0
	0.452

0
	1

0
	0.498

	Source: 1990 National Jewish Population Survey

	Notes: (a) The married sample includes all households with at least one married couple and one spouse who is Jewish.  (b) Customs include attending a Passover Seder, lighting Chanukah candles, fasting on Yom Kippur, participating in a Purim celebration, lighting Shabbat candles on Friday evening, and not handling money on Shabbat.  (c) 1989 income ( $55,000 (sample median); N=340.  (d) Income < $55,000; N=268.  (e) 1 corresponds to nursery/preschool, 14 to a high school graduate, and 18 to college graduate.  (f) Wage calculated by dividing household’s 1989 income by average of husband and wife’s hours of work.  (g) Regions are Census regions.


	Table A.2

	Descriptive Statistics for the Unmarried Samplea

	(N = 425)

	Variable
	Description
	Mean

Median
	Max

Min
	Std Dev

	SYNMEM
	Household currently has synagogue membership = 1, otherwise 0
	0.334

0
	1

0
	0.472

	SYNFREQ
	Average annual frequency of synagogue attendance of adult household members
	11.5

3
	182

0
	26.9

	CUSTOMS
	Number of Jewish customs performed by household most or all of the time
	2.45

2
	6

0
	1.46

	JCHARAMTb

(High-Income)
	Amount given to Jewish charities in 1989 (by high-income household)
	389

50
	15000

0
	1251

	JCHARAMTc

(Low-Income)
	Amount given to Jewish charities in 1989 (by low-income household)
	191

50
	7500

0
	717

	AGE
	Average age of adult household members
	47.8

43
	95

25
	16.6

	ED
	Average number of years of education of adult household members
	17.3

18
	26

1
	3.15

	WAGE
	Proxy for average hourly wage of adult household members
	20.0

15.9
	250

0
	24.2

	OWNRES
	Household owns residence = 1, otherwise 0
	0.520

1
	1

0
	0.500

	MWREG
	Household located in Midwest = 1, otherwise 0
	0.0965

0
	1

0
	0.296

	SREG
	Household located in South = 1, otherwise 0
	0.212

0
	1

0
	0.409

	WREG
	Household located in West = 1, otherwise 0
	0.167

0
	1

0
	0.373

	PREBM
	Presence of pre-Bar Mitzvah age (6-13) child in household = 1, otherwise 0
	0.0659

0
	1

0
	0.248

	HS
	Presence of high school age (14-17) child in household =1, otherwise 0
	0.0259

0
	1

0
	0.159

	JED
	Average number of years of formal Jewish education of adult household members
	4.22

4
	16.0

0
	3.86

	ORTHOD
	Household’s denomination is Orthodox = 1, otherwise 0 
	0.0565

0
	1

0
	0.231

	CONSERV
	Household’s denomination is Conservative = 1, otherwise 0
	0.402

0
	1

0
	0.491

	REFORM
	Household’s denomination is Reform = 1, otherwise 0
	0.478

0
	1

0
	0.500

	Source: 1990 National Jewish Population Survey

	Notes: (a) The unmarried sample includes all households where no one is married and at least one member is age 25 or older and Jewish.  We define adult household members as those at least 25 years old.  (b) 1989 income ( $35,000 (sample median); N=242.  (d) Income < $35,000; N=145.

	See notes in Table 4.1 for other variables.


	Table A.3

	Religious Participation for the Married Sample

	(N = 670)

	Independent

Variable
	Dependent Variable

	
	SYNMEM
	SYNFREQ
	CUSTOMS

	AGE
	0.00281

(2.05)
	**
	-0.0306

(-0.31)
	
	-0.0168

(-4.15)
	***

	ED
	0.0102

(1.54)
	
	0.368

(0.79)
	
	0.0799

(4.08)
	***

	WAGE
	0.00127

(3.72)
	***
	-0.0350

(-1.44)
	
	0.000299

(0.30)
	

	OWNRES
	0.105

(2.36)
	**
	3.05

(0.97)
	
	0.00766

(0.06)
	

	MWREG
	-0.0273

(-0.51)
	
	2.21

(0.58)
	
	-0.323

(-2.04)
	**

	SREG
	-0.146

(-3.38)
	***
	-3.03

(-0.99)
	
	-0.261

(-2.04)
	**

	WREG
	-0.169

(-3.73)
	***
	-2.88

(-0.90)
	
	-0.510

(-3.82)
	***

	PREBM
	0.115

(2.72)
	***
	5.98

(1.99)
	**


	0.336

(2.68)
	***

	HS
	0.0899

(1.73)
	*
	6.91

(1.88)
	*
	0.142

(0.92)
	

	JED
	0.0235

(3.93)
	***
	2.87

(6.79)
	***
	0.0733

(4.16)
	***

	INT
	-0.203

(-3.23)
	***
	2.79

(0.63)
	
	-0.986

(-5.32)
	***

	JEDINT
	-0.0217

(-1.40)
	
	-2.83

(-2.57)
	***
	0.0186

(0.41)
	

	ORTHOD
	0.490

(5.29)
	***
	63.4

(9.64)
	***
	2.85

(10.41)
	***

	CONSERV
	0.438

(6.35)
	***
	9.55

(1.95)
	**
	1.52

(7.43)
	***

	REFORM
	0.337

(5.04)
	***
	1.85

(0.39)
	
	1.04

(5.25)
	***

	C
	-0.316

(-1.86)
	
	-10.7

(-0.89)
	
	1.05

(2.10)
	

	R2
	0.303
	
	0.363
	
	0.415
	

	SER
	0.423
	
	30.0
	
	1.25
	

	F-statistic
	18.9
	
	24.8
	
	31.0
	

	Source: 1990 National Jewish Population Survey

	Notes: OLS coefficients reported.  T-statistics in parentheses.  

	Coefficient is significant in a two-tailed test at the 10% (*), 5% (**), or 1% (***) level.


	Table A.4

	Religious Participation for the Unmarried Sample

	(N = 425)

	Independent

Variable
	Dependent Variable

	
	SYNMEM
	SYNFREQ
	CUSTOMS

	AGE
	0.00868

(5.80)
	***
	0.260

(2.90)
	***
	0.00475

(1.01)
	

	ED
	0.0161

(2.17)
	**
	0.624

(1.40)
	
	0.0103

(0.44)
	

	WAGE
	0.00200

(2.16)
	**
	-0.0108

(-0.19)
	
	0.00327

(1.12)
	

	OWNRES
	0.111

(2.55)
	***
	2.10

(0.80)
	
	0.161

(1.17)
	

	MWREG
	0.106

(1.42)
	
	6.18

(1.37)
	
	0.205

(0.87)
	

	SREG
	-0.0341

(-0.62)
	
	2.27

(0.69)
	
	-0.378

(-2.17)
	**

	WREG
	-0.0488

(-0.81)
	
	-0.729

(-0.20)
	
	-0.146

(-0.77)
	

	PREBM
	0.194

(2.21)
	**


	3.35

(0.63)
	
	0.889

(3.21)
	***

	HS
	0.287

(2.08)
	**
	-3.28

(-0.40)
	
	0.735

(1.69)
	*

	JED
	0.0260

(4.59)
	***
	1.22

(3.59)
	***
	0.0492

(2.76)
	***

	ORTHOD
	0.230

(1.82)
	*
	16.7

(2.20)
	**
	1.63

(4.08)
	***

	CONSERV
	0.159

(1.74)
	*
	6.27

(1.14)
	
	1.62

(5.62)
	***

	REFORM
	0.127

(1.41)
	
	2.72

(0.51)
	
	0.981

(3.48)
	***

	C
	-0.720

(-3.92)
	
	-23.7

(-2.15)
	
	0.478

(0.83)
	

	R2
	0.185
	
	0.0910
	
	0.157
	

	SER
	0.433
	
	26.0
	
	1.36
	

	F-statistic
	7.20
	
	3.16
	
	5.88
	

	Source: 1990 National Jewish Population Survey

	Notes: OLS coefficients reported.  T-statistics in parentheses.

	Coefficient is significant in a two-tailed test at the 10% (*), 5% (**), or 1% (***) level.


� For instance, we propose that economics can be used to model the “peace of mind” generated by religious participation.


� See, for example, Azzi and Ehrenberg (1975) and Iannaccone (1998).


� Furthermore, our model offers a more formal treatment of religious capital than do the religious human capital models proposed by Iannaccone (1990) and C. Chiswick (1999).  Grossman’s (1972) discussion of health capital informs our treatment of religious capital.


� This broad definition of Judaism permits us to show how levels of religious involvement vary among households and therefore facilitates our objective in this paper.


� In particular, we examine whether households with high income substitute giving to Jewish charities for synagogue attendance.


� In fact, Dershowitz (1997, p. 294) says that Jewish education, in its broadest sense, is “the single most important mechanism for assuring Jewish continuity.”  Similarly, Ahad Ha’am proclaimed in 1910 that “the secret of Jewish survival [is] learning, learning, learning” (Ahad Ha’am quoted in Dershowitz, 1997, p. 291).


� We have chosen to investigate household religious behavior rather than that of the individual for both intuitive and economic reasons.  Because religion is often a family affair, it makes sense to think of the household’s production of religious capital.


� Examples of the goods input include books, Jewish dining ware, giving to Jewish charities, etc.  Attending religious services is an example of the time input into gross investment.  Synagogue membership has elements of both inputs because there are significant monetary costs and time commitments involved.


� Of course, increased peace of mind may also have effects in the market sector, such as increasing market productivity, but we will ignore this possibility for simplicity.


� Furthermore, C. Chiswick’s (1999) goal is different from ours.  She seeks to analyze the determinants of Jewish continuity by developing a model of assimilation (C. Chiswick, 1999, p. 32).  Although our model has implications for Jewish continuity, it examines the determinants of household religious participation more directly.  We attempt to determine the optimal strategy for accumulation of religious capital over time, whereas she solely lays out the static structural model in order to offer a more conceptual discussion of Jewish capital.


� For example, Azzi and Ehrenberg (1975) develop a household allocation of time model based on Becker’s (1965) “A Theory of the Allocation of Time” to examine religious participation in their seminal paper in the economics of religion.  Other extensions possess Azzi and Ehrenberg’s (1975) basic framework but broaden their assumptions (Iannaccone, 1998, p. 1480).


� Religious capital depreciates because people become “rusty” when they do not practice Judaism.  Moreover, they begin to lose the social benefits of Judaism, which we will discuss shortly, because their connection to the Jewish community deteriorates.


� After all, Dorfman (1969, p. 817) writes, “Capital theory is the economics of time.” 


� Furthermore, given the diversity among American Jews, we must impose the restriction that “generalizations about the nature of Jewish human capital must be limited to those common attributes that effectively identify Jews as a single group” (C. Chiswick, 1999, p. 39).


� Rabbi Mazer (14 Jan. 2001) makes an analogy between synagogue attendance and Cheers; as the opening song goes, “Sometimes you want to go where everybody knows your name…and they’re always glad you came.”


� For example, when asked how they would characterize their American Jewish identity, the most prevalent response among respondents in one national survey was as a cultural group (Kosmin, et al., 1991, p. 28).


� For example, a complete Jewish service requires a minyan of ten Jewish adults (i.e. individuals who have had Bar Mitzvahs), and one cannot say Kaddish (the prayer for the dead) unless such a quorum is present.


� Religious capital is a quasi- rather than full-fledged public good because the externalities apply only to other Jews.  See Iannaccone (1998, pp. 1482-84) for a more detailed discussion of religious “club theory.”


� There are also negative externalities, namely the “free rider” problem arising from the nonexclusivity and nonrivalry of religious capital.  Households have an incentive to encourage others’ investments in R without increasing their own (C. Chiswick, 1999, p. 35).  We will discuss how religious institutions try to overcome the nonexclusivity problem in our explanation of denominational effects in Section III.


� These two activities are particularly time-intensive and therefore very costly for many.


� Most Jews stop any formal Jewish education after their Bar Mitzvah, which occurs around seventh grade.


� A positive externality arising from this desire to perpetuate the Jewish tradition is the good values that parents believe religious education instills.  It has been found that parents believe that giving their children a religious background can help keep them out of trouble (Iannaccone, 1998, p. 1476).  This motivation for religious participation applies to all religions and is not specific to Judaism. 


� About 70% of respondents in the 1990 National Jewish Population Survey said “the Jewish tradition of giving” is a somewhat or very important motivating factor for their own giving decisions.


� The data also reveal that Jews choose to give to Jewish charities because of the bonds they feel to those with whom they share a common history.   For example, over 85% of respondents in the 1990 NJPS cited emotional attachment to the organization as a somewhat or very important motivating factor for giving.


� The official Jewish doctrine advocates two ideologies, bodily resurrection in the messianic era and spiritual immortality.  There is a renewed emphasis on the former.  However, most rabbis agree that we should not interpret resurrection on a literal, biological basis but rather as an exposition of G-d’s ultimate power to destroy even death (Gillman, 1997).  The renewed emphasis on resurrection emphasizes the importance of this earthly life because it reveals how ultimately it is our bodies, which know only life on earth, that return.  Furthermore, regardless of whether the typical Jew accepts this proposition, he does not cite salvation as a motivating factor for religious involvement.  For example, Iannaccone (1998, p. 1480) reports that only about 30% of American Jews acknowledge belief in an afterlife.


� Unless otherwise noted, all variables are functions of time.  However, we will generally avoid this functional notation for convenience.


� See Nicholson (1998, p. 666-75) and Becker (1965) for more detailed explanation of the allocation of time and the full income constraint.


� These assumptions enable us to focus on the main question of the household’s decision about religious capital and not get bogged down in the details regarding secular consumption, which we consider exogenous here.  Moreover, they will not change the major qualitative results and implications of our theory.


� The concept of a fixed cost in this context is unclear.  The cost of synagogue membership, for example, does not directly parallel a traditional fixed cost because households can still invest in religious capital without first paying synagogue dues (i.e. the fixed cost).  Furthermore, dues are recurring.  Therefore, we have decided not to overcomplicate the model with such an unclear concept.  Instead, we have conceptually grouped all “religious goods” into a single composite. 


� Although we have not defined any production function for C, the MCC would be q, which equals 1.


� Note that under the standard assumption of diminishing marginal productivity, MC increases as households accumulate more religious capital.  However, we contend that “learning by doing” causes the marginal products to increase because households become more efficient producers of religious capital as they accumulate more of it.  Therefore, MC falls as the household accumulates more R (Stigler and Becker, 1977).  We describe this argument in more detail in Section III.


� R(t) is a consequence of R0 and the time path chosen for I (Dorfman, 1969, p. 818).


� We adopt the convention of using the dot to denote the time derivative of any variable, X.


� We assume constant depreciation over time for convenience.  A possible extension would be to look at the effects when depreciation varies over time.


� Because the salvation motive is not important for the typical Jew, RT is likely to be close to zero to the extent that the household cannot transfer its R to future generations.  Of course, the household may in fact pass on its religious capital through bequests of religious goods as well as through more intangible elements, like family traditions.


� Grossman (1972) uses the calculus of variations in the continuous time formulation of his model.


� See Dorfman (1969) and Nicholson (1998, pp. 708-14) for a detailed and comprehendible intuitive explanation of optimal control theory.


� In fact, Dorfman (1969, p. 817) claims that “optimal control theory is formally identical with capital theory, and that its main insights can be attained by strictly economic reasoning.”


� This strategy requires showing that the solution to the simpler, single-period problem holds for any arbitrary point in time


� ( measures the change in future benefits for a one unit change in R and therefore represents the “shadow price” of religious capital.


� This expression illustrates the effects of current changes in�EMBED Equation.3���, the time rate of change of the capital stock, and therefore reflects the trick that allows the single-period problem to take on a dynamic component (Nicholson, 1998, p. 710).


� I does not affect current R but rather�EMBED Equation.3���and therefore R in the future.  I, however, influences current C via the full income constraint.  Recall from equation (4) that C = Y – MC(I.


� It may seem counterintuitive to include MC in an expression that is supposed to reflect marginal benefit but may be clearer when we recall that -e-rtuC(MC =� EMBED Equation.3  ���


� In general, satisfying the boundary conditions requires altering the initial values of R (i.e. R0) and ( in order to set them along their optimal time paths.  Although we are attempting to present a generalized model, this requirement would probably entail assuming that all households in our problem start off with some positive values for R0 and ((0).


� �EMBED Equation.3���by definition.


� This result assumes some positive value of I.  If desired I is zero or negative (we will see shortly that it is not likely be negative), the MRS is always less than the user cost of capital.  To account for this possibility, equation (18) would be replaced by the inequality: �EMBED Equation.3���.


� It can be shown quite easily that � EMBED Equation.3  ���( MRS.  For the reader’s convenience, however, we will not convert equation (18) to reflect UR and UC.


� The user cost of religious capital is the cost of holding a unit of R over a short interval of time


� Suppose a household acquires a unit of religious capital for price MC at the beginning of an interval.  Then, it can sell (1-() units at price (MC +�EMBED Equation.3���) at the end of that interval.  This analysis implicitly assumes that the marginal cost rises over time (i.e.� EMBED Equation.3  ���> 0) due to the assumption of diminishing marginal productivity.  Then, it would cost more to invest at the end of an interval than at the beginning, implying that the third term in the user cost expression is negative.  However, we have used Becker and Stigler’s (1977) concept of habit formation to argue that MC actually falls over time.  Therefore,�EMBED Equation.3���is negative and the third term in the user cost expression, which would now be positive, implies that ceteris paribus the user cost of capital diminishes over time.


� For instance, households can sell their collection of Jewish books and tableware but not their time devoted to religious activities.


� Grossman (1969, p. 230) explains that “exchanges over time in the stock of [capital by the household] substitute for exchanges in the capital market.”


� Diminishing marginal utility implies uC > 0 and uCC < 0.  Recall that �EMBED Equation.3��� by definition.


� Because I is used to effect changes in R, equation (18) also shows how the amount of gross investment adjusts to reflect changes in the demand for R.


� The literature supports the claim that religious participation and investment in religious capital are related, but not equivalent, activities.  Iannaccone (1990, p. 309) argues that “religious capital is accumulated largely as a by-product of religious participation.”  C. Chiswick (1999, p. 50) applies this reasoning to Jewish religious capital, declaring that “Jewish human capital formation is an important religious activity.”  For simplicity, however, we will assume that R is accumulated solely through religious participation.  Therefore, more time-intensive religious activities represent the time input, j, in the gross investment equation, and more goods-intensive activities represent a.


� In our model, this implies that equation (3) is really I = I(a, j,� EMBED Equation.3  ���), where� EMBED Equation.3  ���is the stock of religious capital possessed by the household up until the current period.  In practice, someone who has participated in the past is more likely to know the prayers, have relationships with other synagogue members, etc.  Households with these individuals will be poised to take advantage of many of the benefits of Judaism and participate in religious activities more efficiently.


� Religious capital therefore exhibits increasing rather than diminishing marginal productivity.


� Another argument for a positive age effect follows Azzi and Ehrenberg’s (1975, p. 35) reasoning.  To the extent that any salvation motive exists for Jews, household members should increase their investment in R as they approach the end of their lives, when they will be able to reap the afterlife benefits from it.  However, as we have explained above, the salvation motive is not likely to play a large role in the religious investment decisions of Jewish households.  Stigler and Becker’s (1977) “addiction” argument therefore provides a better explanation for any possible age effects.


� A possible correlation between age and health status augments any negative age effects given the fact that those in poorer health are less likely to be able to participate in religious activities.


� We are implicitly assuming that � EMBED Equation.3  ���.


� There is clearly a simultaneity issue here.  On one hand, C. Chiswick (1999, p. 39) writes, “Judaism’s emphasis on the study of Hebrew religious texts makes it a relatively human capital intensive religion.”  On the other hand, investment in religious capital can “raise the efficiency (hence reducing the cost) of investment in general skills” (C. Chiswick, 1999, p. 40).  This phenomenon may be the reason for the high levels of secular education American Jews attain.  See, for example, B. Chiswick (1993).   The issue of simultaneity here, however, is beyond the scope of this paper because it involves determining the degree of “hospitality” towards Judaism in the U.S.  Future research may want to examine more closely the connection between general human capital and religious human capital in our model.  For our purposes, it suffices to say that the two are positively correlated in areas, such as the U.S., where Judaism is allowed to flourish alongside secular achievement.


� Equations (5) and (6) highlight this point because given a fixed amount of time, as the importance of the value of its time (i.e. wj) increases, the household is the more likely to increase k at the expense of j.  Of course, many Jewish religious activities occur during times traditionally not devoted to market labor (e.g. weekends and evenings).  Nonetheless, the wage rate still measures the opportunity cost of religious participation at least indirectly because as households work more, their other, more pressing commitments may begin to infringe on the time they would otherwise devote to religious activities.


� Unfortunately, as we will discuss later, our data do not enable us to isolate the income and substitution effects because household income and the wage rate are highly collinear.


� Although exogenous nonlabor income, v, does not affect MC, it does shift the budget constraint and therefore exhibits an income effect.


� For a further discussion of the tradeoff between time and money in the context of religious participation, see Azzi and Ehrenberg (1975), Iannaconne (1990; 1998), and C. Chiswick (1999).


� Therefore, households with low incomes have little incentive to give to charity, at least from a tax perspective.


� A $100 donation for a household with $30,000 in annual income is costlier in terms of utility than one for a household with $60,000.


� C. Chiswick (1999, p. 51) supports this claim, “Individuals with the weakest attachment to the community…are those with the lowest levels of Jewish human capital.”  This argument applies to roots in the Jewish community, but connection to the community at large can also help foster ties to the Jewish population by, for example, making it easier to meet other people, including Jews.  In fact, there may be an advantage to looking at ties to the larger community because it reduces the potential simultaneity problem between religious participation and attachment to the Jewish community.


� It does not, after all, require a minyan to write a check to United Jewish Appeal.


� The effect of Jewish population concentration, then, applies more to time-intensive activities because these social elements do not influence goods-intensive activities as strongly.


� This too presents a simultaneity problem because households may choose their locations based in part on the Jewish population there.  However, we will assume for analytical purposes that Jews move mainly for secular reasons.  (For example, employment opportunities, schools, weather, and recreational activities draw people to particular locations.)  Consequently, Jewish population concentration takes on an exogenous role in our model and, as mentioned above, affects the cost of religious participation.


� After all, G-d told Noah and his sons to be “fruitful and multiply.”  Today we see the importance of family in Judaism in virtually every holiday.  For example, during the Passover Seder, the head of the household is not considered to have fulfilled his duty if he does not tell the story of the Israelites’ Exodus from Egypt to his children.


� The positive externalities resulting from the collective dimension of Judaism arise here too because, for example, an adult’s enjoyment of Chanukah is largely dependent on the smiles he sees on his children’s faces.


� This reasoning applies particularly to school age children up until they reach Bar Mitzvah age (c. 13 years old).  The Bar Mitzvah is the major rite of passage in a young Jew’s life and thus may serve as the threshold level of religious capital that parents believe is necessary to ensure Jewish continuity.


� An interesting question concerns why parents care about lowering the entry costs if they themselves are not religious.  There is a “clear conscience” argument: parents may join a synagogue, even if they are not religious, because they believe religious exposure is beneficial to children (Becker, 1992, p. 336).  Children will pick up values that they otherwise would not such that the benefits to parents from synagogue membership and sending their children to Hebrew School outweigh the costs of this religious participation.  This argument, however, applies to more altruistic parents who derive some utility from seeking to maximize their children’s.


� Adults have other obligations, such as work, and have developed other preferences that make it difficult to overcome the entry costs to Judaism.


� Although beyond the scope of this paper, future research may use our model to investigate the claim that children tend to adopt the religious practices of their parents (Iannaccone, 1990, p. 300; 1998, p. 1481).


� One explanation for Iannaccone’s (1990, p. 300) claim that grown children “naturally gravitate to [the religious beliefs and practices] of their parents” is that they face higher entry costs to other religions relative to the cost of staying in the religion in which they were raised.


� Iannaccone (1990) solidifies the link between religious upbringing and the acquisition of religious capital.  He reasons that “religious capital [which is created largely through religious participation] provides incentive for further religious participation” (Iannaccone, 1990, p. 309).  Therefore, one’s childhood religious participation creates religious capital, which leads to his accumulation of more of it when he is an adult.


� C. Chiswick (1999, pp. 37-8, 49) applies Iannaccone’s (1990) argument to Judaism by explaining that the collective dimension of Judaism implies that religiously homogenous households are more efficient producers of Jewish religious capital.  For example, it is very difficult for a household to observe Shabbat or keep kosher, which are both very time-intensive activities, when not all members have a vested interest in participating.  It would be quite costly (in both time and money) to have to prepare both kosher and regular meals daily.


� The term mixed marriage here refers to a marriage between a Jew and a non-Jew where each spouse retains his or her religion, which could be atheist (i.e. neither spouse converts, either officially or unofficially).


� An alternative explanation for this prediction that intrafaith marriages lead to more participation is simply a sorting argument proposed by Iannaccone (1990, pp. 306-9).  Regardless of whether efficiency or sorting applies, it does not change our key prediction that intermarriage vis-à-vis marriage between two Jews reduces religious participation.  It does, however, have important empirical implications.


� See, for example, Lehrer and C. Chiswick (1993) and Iannaccone (1998, p. 1477).


� Since Jews represent a small proportion of the population, and (with the exception of the ultra-Orthodox) live in mostly heterogeneous communities, the “pool” of potential Jewish mates is relatively small in any given community.  This situation results in increased search costs involved in finding a mate and thus more mixed marriages between Jews and non-Jews (Becker, 1973; 1974).  An interesting interpretation of the Coase Theorem applies if we assume that a properly functioning “Jewish marriage market” results in Jews marrying Jews.  Since we see that search costs are high, these transaction costs create a market failure (by preventing mutually beneficial transactions from occurring).  If this argument holds, there is likely to be some correlation between the concentration of the Jewish population and the incidence of intermarriage because the “pool” of potential Jewish mates is further reduced in areas where Jews are more spread out.  Additionally, the stigma associated with intermarriage would be reduced, further increasing the incidence of intermarriage, because we predict a more assimilated Jewish population in less Jewishly concentrated locations.


� For example, C. Chiswick (1999, pp. 45-50) argues that being Orthodox can raise the positive “bandwagon effects” of Judaism by reducing the free rider problem.  Traditional Orthodox Jews are required to observe the laws of Shabbat, which is the Jewish day of rest.  Shabbat observance is very time-intensive and would therefore discourage less committed participants from becoming Orthodox.


� Iannaccone (1998, p. 1467) notes that “religious data are more abundant than most academics realize and far more extensive than those pertaining to many other ‘nonmarket’ activities and institutions.”


� That is, they would if we were to apply our model universally.  Although many of our predictions are specific to Judaism, there are analogous arguments that can be applied to other religions.  Most religions, for example, have some degree of a collective dimension.


� Most of the results found by economists are consistent with those trends previously uncovered by sociologists (Azzi and Ehrenberg, 1975, p. 51; Iannaccone, 1998, pp. 1467-74).


� Although Kosmin, et al. (1991, p. 1) claim that “significant changes” occurred within the Jewish population between 1970 and 1990, Iannaccone (1998, p. 1466) notes that “rates of religious belief and behavior show little or no decline over time” in the U.S.  Therefore, our cross sectional results should still hold today, at least qualitatively.


� We will discuss some of our specific strategies in our explanations of the samples and variables we chose.


� Seemingly straightforward questions, such as “What is your current religion?” are often broad and ambiguous, and they may elicit a range of responses.


� The majority of the adult Jewish population is married.


� The recent intermarriage trend supports our search costs argument over C. Chiswick’s (1999, pp. 37-8, 49) and Iannaccone’s (1990, p. 301) “economies of scale” argument.


� The survey finds that the West has a plurality of secular Jews (Kosmin, et al., 1991, p. 21).


� Our theory predicts this migration pattern implies that Jews are becoming less religious.  We tested the hypothesis that Jews who have moved out of the Northeast, which Kosmin, et al. (1991, p. 25) call “the focal region for Judaism,” in the last five years participate less and generally found negative but insignificant coefficients.


� As we would predict given the high costs to being Orthodox, “nearly 90 percent of those now Orthodox were raised as such, thus indicating any movement toward Orthodoxy is relatively small” (Kosmin, et al., 1991, p. 34).  Additionally, mixed households are less likely to be members of the more traditional denominations (i.e. Orthodox and to a lesser extent Conservative).


� Although the potential for heteroscedasticity would suggest using weighted least squares instead of ordinary least squares, the variations in the sampling weights are not sufficiently large to warrant the problem of heteroscedasticity (Pindyck and Rubinfeld, 1998, pp. 59, 146-49).  Furthermore, even if heteroscedasticity were a problem, it would not bias the results of the ordinary least squares estimates (Pindyck and Rubinfeld, 1998, p. 147).  Because we are studying behavioral parameters, we are more concerned about the bias of the coefficients than the regression’s efficiency.


� Iannaccone’s (1990) and C. Chiswick’s (1999) “economies of scale” argument for married couples arising out of the collective dimension of Judaism implies that these two subsamples are likely to exhibit different behavioral patterns.


� The F-statistics for the Chow tests with 14 restrictions and 1,179 degrees of freedom were 1.99, 4.61, and 5.02 for three sets of regressions we examined.


� We have limited the unmarried sample to households with no married couples and at least one Jewish member over age 25 in order to isolate the behavior of independent, adult Jews.


� This figure accounts for only those single parents with at least one child under age 18 due to the survey’s coding system.  The actual percentage may be higher if there is a significant number of single adults with only older children living at home.  We considered looking solely at single-adult households for this sample but did not want to exclude other family types, which represent a nontrivial part of the population.  These include unmarried couples, siblings living together, widowed spouses living with a parent, and so on.  Because 95 percent of unmarried households have at most 2 adults, we believed we could pool the sample.  The Chow test justified our pooling because we were not able to reject the null hypothesis that the coefficients in the regressions for the single- and multiple-adult samples are identical in any of the three cases we tested; the F-statistic was never greater than 1.65.


� For example, many survey questions (e.g. years of Jewish education, Bar Mitzvah, etc.) could serve as a proxy for religious upbringing.  We decided to use religion raised to measure this effect because it appears best able to get at the abstract concept of religious capital given its broad nature.  One disadvantage, however, is that most of the populations in both samples were raised Jewish, suggesting that this variable may not do a very good job of differentiating the population.


� We had to assign numerical values to somewhat qualitative responses to this question (e.g. “only on special occasions”) to convert it into a continuous variable.  Although it may not reflect actual synagogue attendance with complete accuracy, we are more concerned with the impact that various measures have on the direction of attendance.


� This variable compiles six Jewish customs, ranging from the more prevalent (e.g. attending a Passover Seder) to the less (e.g. not handling money on Shabbat).  Therefore, CUSTOMS is a measure of the degree of religiosity.  For example, we expect Orthodox Jews to observe more customs than Reform Jews.


� Most Jewish religious activities are rather time-intensive.  Charitable giving, which may be considered a form of Jewish religious participation, is more goods-intensive but not very “religious” in nature.


� For example, Ehrenberg (1977) includes observance of various Jewish customs as independent variables.


� We have assumed, for example, that Jews choose their location exogenously.


� The denominator, hours worked, is the driving force because it represents only labor market production time, whereas household income includes both labor and nonlabor income.  We converted income into a continuous variable by using the midpoints of the ranges given and assigning a value of $250,000 to the greater than $200,000 category.


� We are measuring attachment to the secular community and not specifically to the Jewish community.  Connection to the community at large, however, is likely to foster ties to the Jewish population there, as we mentioned in Section III.  Furthermore, we reduce the potential simultaneity problem between attachment to the Jewish community and religious participation by looking instead at attachment to the larger community.


� After all, the density of Jews in any given region matters more as a determinant of religious participation than the particular region.  Since there are metropolitan areas with large Jewish populations in all four regions, these coefficients may not reflect the true effect of Jewish population concentration.  To the extent that the regions outside of the Northeast are less densely Jewish, however, the cost of religious participation goes up.


� It is possible that someone who was not raised Jewish considers himself currently Jewish.  For example, one might have been raised in a completely secular Jewish home or converted to Judaism as an adult.


� The recent increase the number of intermarriages does not support the inclusion of this interaction term.  Because most currently married Jews are not intermarried, however, our treatment is justified.  Of course, there may no longer be justification for this term in the future, as the younger generation of intermarried couples replaces the older generation.


� Our justification for choosing this option is that when we ran the regressions with income included, the INCOME coefficients were all near zero and, more importantly, statistically insignificant.  An added benefit is that our exclusion of income here helps solve the identification problem in our simultaneous equations model because income does appear to be a significant factor in determining the amount of charitable giving.


� Because SYNMEM is a binary variable, ordinary least squares is not the appropriate estimator (Pindyk & Rubinfeld, 1998, pp. 298-307).  We also ran probit regressions for both the married and unmarried samples and found the results to be qualitatively similar to the OLS estimates in both cases.  Therefore, we are reporting the OLS results for comparability.


� It is possible that our treatment of the survey responses does not accurately reflect households’ true frequency of synagogue attendance because we were required to assign numerical values to responses somewhat arbitrarily in order to make this variable continuous.  This manipulation might have impacted not only the quantitative results but also the qualitative ones.


� See, for example, Ehrenberg (1977) and Iannaccone (1990; 1998).


� In fact, our controls appear to be more carefully chosen than many found in the literature because our regressions exhibit higher R2 values despite having fewer explanatory variables.  Future research, however, may be able to establish even better controls to improve the explanatory power of Jewish religious participation models.


� After all, Ehrenberg (1977, p. 415) encourages those critical of the R2 values found in most studies of religious participation to “compare explanatory powers of this magnitude to the typical R2 found in wage equations which utilize data on individuals.”


� For example, we find that, on average, married Orthodox Jews observe 1.43 more customs than married Conservative Jews and 2.03 more than Reform Jews.


� This argument may also explain the negative, albeit insignificant, coefficient in the SYNFREQ regression.  Both attending synagogue and observing Jewish customs require the time and energy that people in poor health cannot give.  Being a synagogue member, on the other hand, does not necessarily imply that one must actually devote a significant amount of his time to synagogue events.  It is possible to pay annual dues and only go to the synagogue, if at all, on High Holidays and other special occasions.


� Synagogue membership involves significant amounts of both money and time.  The bulk of the time required for synagogue membership, however, is measured more directly by SYNFREQ.  Other time inputs not measured by SYNFREQ include involvement in synagogue events and groups, board meetings, and so on.  Monetary inputs include, for example, annual dues, donations and Hebrew School tuition.


� It would require further research to determine whether the positive coefficient of MWREG is simply an anomaly or whether the Jewish population in this region is highly concentrated in urban centers like Chicago.  If the latter is the case, it is possible that the recent migration of Jews out of the Midwest has led to more consolidation and concentration of the remaining Jewish population there.


� The results are available upon request.


� We also ran the regressions excluding only the interaction term and encountered the same problem.


� Although the notion of religious upbringing is an abstract concept and would seem to warrant using a broad measure like religion raised, the vague nature of this question is clearly problematic given our results.


� The results for the regional dummy variables are more promising than expected and suggest that despite their broad nature, the regions themselves are good measures of Jewish population concentration.


� Unmarried households can take many forms, such as single adults, unmarried couples, recent college graduates living together, etc.  The smaller sample size inhibits the ability to smooth out these variations.


� We might think that the unmarried sample is younger on average and therefore that any associated health benefits would bias the coefficient of age upward (because younger people tend to be healthier).  However, Tables 4.1 and 4.2 show that the two samples have similar age distributions.


� This argument is consistent with the fact that we observe significant coefficients in the two regressions dealing with synagogue involvement but not in the one regarding Jewish customs.


� Only the coefficient in the SYNMEM regression is even marginally significant, however.


� As we mentioned previously, however, the fact that the regressions excluding INT and RJINT in the married sample yielded a positive, significant coefficient estimate for RJ in all three cases does provide some hope.  Also, the one regression in the unmarried sample (i.e. for SYNMEM) where the RJ coefficient is positive is the best one in terms of the number of significant coefficients.


� For examples of this evidence, see Ehrenberg (1977), Iannaccone (1990, p. 309), and C. Chiswick (1999).


� The age effect, which is inconclusive in the married sample, appears to be positive in the unmarried sample.  On one hand, this finding appears to support Stigler and Becker’s (1977) religious habit formation argument.  On the other hand, it may simply reflect a sampling issue if unmarried people are more likely to use the synagogue to serve their purely social needs.  These two explanations are not mutually exclusive because social elements are important components of Jewish religious capital, as we discussed in Section II.


� Furthermore, the generally poor results for SYNFREQ augment this problem.


� We tried a variety of other tests besides the ones presented below, and all of them were inconclusive.


� Because income was found not to impact SYNFREQ but to affect JCHARAMT, we used it to identify the SYNFREQ equation.  We set the threshold for high income at $55,000 for married households and $35,000 for unmarried households because the former group has a higher median income.


� We have argued in Section III, however, that low-income households have little incentive to give to charity because they cannot reap the tax benefits and because they have greater marginal utility costs.  This reasoning implies that the correlation between income and charity should not be strong in low-income households.  Therefore, the observed negative effect for low-income households in the married sample may actually be the most accurate measure of charity’s effect on religious participation.


� The coefficient is more negative for the high-income households in the married CUSTOMS regressions, as expected.  In the unmarried SYNMEM regression, the coefficient is negative for the high-income households and positive for the low-income households.


� We are not the first researchers to have difficulty trying to test the substitutability of money for time in religious activities (Iannaccone, 1990, pp. 309-12).  Iannaccone (1990, p. 310) does show, however, that higher income induces households to increase money inputs relative to time inputs.  However, we do not believe that the measure he uses, “Contributions/Attendance,” is very useful because the numerator and denominator are measured in different units.


� The test for religious upbringing, as we have mentioned, could use more investigation.  See the Appendix for regressions using the amount of formal Jewish education as a proxy for this effect.


� For example, we could run a test to determine whether sorting or efficiency explains marital choice by looking at three subsets of the population: households with no married members, households with intermarried couples, and those where both spouses are Jewish (Iannaccone, 1990, pp. 306-9).   The implication for our model is that this test would help us determine how much simultaneity exists between intermarriage and religious participation.  Of course, it is possible that marital sorting results from a third factor that affects both religious participation and choice of partner.


� More work, however, is needed to confirm our prediction that higher income induces households to substitute money for time devoted to religious activities.


� Religious upbringing is also presumably a determinant, but we had difficulty finding conclusive results with the proxy we used to measure this effect.  In the future, we suggest using a more concrete measure that is more capable of differentiating the population.


� Unfortunately, equation (5) has prevented us from pursuing them ourselves!


� Although we have examined certain factors concerning household composition (e.g. marriage, children, etc.), we have not discussed how these factors influence the division of religious participation within the household.


� The NJPS does not provide the data necessary to test these questions because it only measures the respondent’s religious participation in most cases.  Of course, more theoretical work is needed to determine the optimal division of participation within the household before we propose any empirical tests.


� For example, the Orthodox rabbinate controls laws governing marriage and divorce.


� Because the majority of the society is Jewish, there would be many social advantages to attending synagogue, such as developing business contacts, which is an example of Azzi and Ehrenberg’s (1975, p. 32) “social pressure motive.”


� In fact, Professor Levin (4 April 2001) asserts that most Israeli Jews are completely secular and only encounter “religion” within the context of religious law and the events associated with it (e.g. weddings, funerals, etc.).  The alternative to secularity is being Orthodox, which we have seen is a costly proposition.  The Conservative and Reform movements are mainly Diaspora phenomena that were developed to help solve the inherent conflict between secular society and Jewish national identity.  In a sense, they are cost-saving innovations that define Jewish national identity through religious identity.  On the other hand, this conflict does not exist for Israeli Jews, and they are able to maintain their Jewish national identity without having to rely on religion, per se.


� We would, of course, need to broaden our definition of “Jewish religious participation” from an empirical standpoint because Israelis fulfill many of their social and cultural Jewish identity needs through non-synagogue means.  In a sense, Israel is their synagogue.


� A kibbutz is a communal labor settlement in Israel


� The Arab-Israeli conflict is an example of this burden.


� Another explanation may be the higher marginal tax rates in the last decade.  However, as we have discovered, the data set does not allow us to separate income and substitution effects very well.


� Modern times may have been beneficial to the individual Jew, but they have also created negative externalities for the Jewish people as a whole.


� Tables A.1-A.4 can be found on the following pages.
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