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Abstract This paper examines how family structure can in� uence the macroeconomy. It uses a simple model where the key features are taken as exogenous and shows that the sorting of individuals into families can have important quantitative effects on human capital formation, inequality and income. It then discusses how these features can be endogenized and suggests avenues for future research. (JEL: D10, D31, I2, J12)



1. Introduction The study of the accumulation of physical and human capital are essential for understanding the macroeconomy. Exploring these issues in a standard representative agent and frictionless framework, however, can seriously limit our understanding when heterogeneity and frictions play an important role. First, when frictions play a role, it is quite plausible that the differences in accumulation behavior across households can be large. Second, given these differences, any aspects of the environment that in� uence inequality will therefore also in� uence the macroeconomy. Moreover, not only does heterogeneity in propensities to accumulate generate interesting macroeconomic dynamics, but they also in� uence the evolution of inequality itself, which is of separate interest. That heterogeneity is prevalent in the economy is hard to refute; wealth and income measures indicate that our resources are very unevenly spread across households. Individuals not only differ in their initial endowments of wealth, but also in their genetic makeup, the characteristics of the family, neighborhoods, and more general environment that they grow up in. Savings behavior moreover differs greatly in the population, both in terms of observables (deŽ ned in terms of wealth and education) and residually, as does fertility, the accumulation of human capital, or the propensity to participate in the stock market, to name but a few variables that are potentially important to the macroeconomy. Academic research thus needs to answer two questions. First, how exactly do differences across individuals, or more speciŽ cally, the inequality of individuals as re� ected E-mail address: [email protected]
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in their wealth, family background, information sets, or borrowing opportunities affect the macroeconomy? Second, how is inequality itself affected: what is the dynamic process by which inequality and the macroeconomic variables interact? Only recently have these question received substantial attention both theoretically and empirically. In this paper, I focus on one aspect of inequality and its propagation over time that has remained particularly unexplored by economists until recently: the family and its composition. Large changes in the family as an economic unit have occurred over the postwar period. In terms of changes in aggregates, women have joined the labor force en masse, education levels have increased, and fertility has experienced large swings. But there are also large differences among households: poor households display higher fertility levels and the children of poor households receive substantially lower levels of education than those of richer households. Thus, we need to understand both how family structure—with all its associated economic aspects such as the accumulation of human and physical capital, labor market participation and work effort, and propensity to have and educate children—in� uences the macroeconomy and inequality and how family structure itself is determined. The objective here is modest. With reference to U.S. data, I will Ž rst explore some simple mechanics of household formation and skill accumulation dynamics. The point of this exercise is to show that even if “everything is exogenous,” i.e., even if one treats as exogenous how agents with different skills match and form households, how many children they have, and how they choose to educate the children, there may still be important quantitative effects on inequality, and thus the macroeconomy, of changes in how households sort. For example, imagine that two societies differ in how likely it is for skilled women to match with skilled men, but that fertility and education decisions across household types are the same in the two societies. How will these societies differ in inequality and in aggregate skill levels and output in the short and in the long run? This question is the main subject of the Ž rst few subsections of Section 2 of the paper. The analysis here, which is based on interpreting U.S. data as being generated by this model, suggests that the role of sorting is quantitatively important: an increased correlation in skills between spouses would signiŽ cantly increase inequality and lower output. Based on these Ž ndings, I go on to discuss in more depth how fertility, sorting, and propensities to educate children may be determined. Most space is devoted to a somewhat more elaborate analysis of how prospective marriage partners decide whether or not to match based on a trade-off between purely Ž nancial issues—the prospective spouse’s ability to provide consumption—and a nonŽ nancial aspect: “love.” In the absence of love, matching would be fully assortative, i.e., matching would be entirely determined by skill, but with love, matching is less than fully assortative. A comparison between the model and the data suggests a powerful mechanism whereby sorting and inequality interact in
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substantive ways. The paper concludes by suggesting several avenues for future research that may prove fruitful. 2. Household Formation, Inequality, and the Macroeconomy How individuals sort into households can have important implications for inequality, human capital formation, and the macroeconomy. In this section we develop a very simple model that will allow us to gain some important preliminary insights into how household formation, inequality and the macroeconomy interact. The model starts with an initial distribution of the population into skilled and unskilled agents. These individuals sort into households and have children. Some of these children then become skilled and others unskilled. The model allows us to examine how the skill distribution of the economy evolves over time. 2.1 The Mechanics of Household Formation and the Evolution of Skills The key ingredients in this model are the degree to which individuals sort, the fertility across different household types, and the propensities of children born to different household types to become skilled. In the simple model we outline below, these key ingredients are taken as exogenous in order to gain insight into how changing the degree of sorting in society itself has repercussions, in a purely mechanical way, independently of how these in turn feed into other variables in the economy. Further on in the paper we examine some possible ways of endogenizing these key features and discuss some ways in which their endogeneity may matter both for inequality and the macroeconomy. 2.1.1 Household Sorting. Our model abstracts from any differences between men and women and assumes that there are only two types of individuals: skilled s and unskilled u. These individuals sort into households. How they do so will determine the degree to which households are correlated in type. For example, if individuals simply married the Ž rst person they met, and this was a random draw from the population, the degree of sorting—the correlation coefŽ cient—would be zero. Alternatively, if the economy were perfectly segregated so that individuals only met and married others of their own type, the correlation would be one. In general, one might think that the degree to which individuals sort will depend on the incentive to do so (the extent to which it is better or worse to be in a household with an individual that is similar to oneself in type or not) and the ease with which this is accomplished (how easy is it for an individual to meet someone who is similar). The beneŽ ts of sorting and the cost of achieving this, therefore, are likely to be a function of many variables in the economy such



686



Journal of the European Economic Association



April–May 2003 1(2–3):683– 697



as the degree of household income inequality, the degree of residential and schooling segregation, or the extent to which ethnic, religious, or linguistic differences matter to individuals. In general, the organization of Ž rms and labor markets will matter, both because they determine the degree of income inequality across types and also because they in� uence how much different types of individuals work together—an important determinant of sorting. More generally, the organization of institutions—from church, to army, to schools—will play an important role in determining sorting. We will return to some of these possibilities later. In this simple model we take the degree of sorting to be exogenous. We assume that sorting is an exogenous process in which a fraction u of the population is matched with someone of their own type whereas the remainder is matched at random. Thus u measures the correlation of spouses in type and therefore the degree to which individuals sort. Let lt be the proportion of skilled individuals in the population at time t. The proportion of matches between types i and j, fij, i, j [ {s, u}, for a given u, is given by



5



l t @ u 1 ~1 2 u ! l t # f ij~ l t ; u ! 5 2~1 2 u ! l t ~1 2 l t ! ~1 2 l t !@ u 1 ~1 2 u !~1 2 l t !#
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(1)



where fsu denotes the total proportion of matches between s and u (i.e., it includes the matches in which i 5 s, j 5 u and those in which i 5 u, j 5 s). To understand the logic behind the equations in (1), take the expression for fss for example. An individual is skilled with probability lt. Conditional on being skilled, with probability u she will be matched for sure with another skilled individual; and with probability (1 2 u) she will be randomly matched, in which case there is probability lt of being matched with another skilled agent. The same logic yields the remaining expressions. 2.1.2 Dynamics. Given the division of the population into household types, how will the economy propagate? This in general will depend on the incentives that the next generation faces to become skilled or unskilled. Therefore, to the extent that there are systematic differences across household types in the distribution of ability of their children or in the constraints that they face in becoming skilled, the distribution of the population in any given period will affect the distribution of skills in the following period. In the simple model of the present section, we take the propensity of individuals to become skilled as exogenous but allow it to vary across family types. Letting Gij denote the average proportion of children that become skilled if they belong to a household of type ij, the number of children that will become skilled from this family type is given by Gij fijfij(lt; u ) Nt, where Nt is the total population at time t and fij is the average fertility of a household of type ij.
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Thus, given u and lt, lt1 1 must equal:



l t11
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where the numerator is the number of skilled individuals at time t 1 1 as a proportion of the population at time t and the denominator is the population at time t 1 1 as a proportion of the population at time t. A steady state in this economy is simply given by a constant l*, i.e., lt11(l*; u ) 5 l*. In the steady state the proportion of skilled individuals is constant as are the fraction of households of different types. It is easy to show that this economy has a unique, globally stable steady state.



2.2 The Effects of Increased Sorting: Theory The degree to which individuals sort in the economy can be in� uenced by, among other things, changes in technology (e.g., the internet decreases the cost of searching for an individual with particular characteristics) and changes in government policy that make create more or less segregated neighborhoods, schools or workplaces. As u is exogenous in this model, we can ask directly what the effect would be on the steady state of the economy if the degree to which spouses are correlated in type were to increase. Taking the derivative of (2) at lt1 1 5 lt 5 l* with respect to u yields: d l* 5 du
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where D 5 ij fijfij(l*; u ) 1 ij fij[fij(l*; u )/l*](l* 2 Gij) is positive as the system is stable. The implications of increased sorting are easiest to understand when there are no fertility differences across households, i.e., fij 5 f ij. In this case, an increase in u will decrease (increase) the steady-state proportion of skilled individuals iff G ss 2 2G su 1 G uu



(4)



is negative (positive). The intuition behind the result above is very simple: An increase in u



688



Journal of the European Economic Association



April–May 2003 1(2–3):683– 697



implies that, ceteris paribus, there will be a greater proportion of ss and uu couples and a smaller proportion of su couples. In fact, for a given l, for every 2 su couples that an increase in u destroys by increasing the degree of assortative matching, there will be one additional ss and one additional uu couple (thus keeping the total number of s and u types constant). The logic behind condition (4) should now be clear. If the two su couples jointly contributed a greater (smaller) proportion of skilled children (2Gsu) than did the sum of the ss and uu couples (Gss 1 Guu), the net effect will be to decrease (increase) the proportion of skilled individuals in the economy. When average fertility differs across household types, then the average proportion of children that each household type contributes to the skilled pool must be weighted by the average fertility of the household fssGss 2 2fsuGsu 1 fuuGuu and furthermore whether the population will now be increasing at a faster or slower rate must also be taken into account, fss 2 2fsu 1 fuu. A sufŽ cient condition for an increase in sorting to decrease (increase) the proportion of skilled individuals in the population is for the Ž rst expression to be negative (positive) and the second to be positive (negative). As we will see in the next section, for the U.S. the data implies that an increase in sorting will decrease the fraction of skilled individuals; the sufŽ cient conditions for increased sorting to decrease l are met.1 2.3 The Effects of Increased Sorting: Quantitative Results In Ferna´ ndez and Rogerson (2001) we calibrate a version of the model above to U.S. data. We take the correlation of spouses in their years of education as our measure of how correlated individuals are in types, i.e., as our measure of u. Using the PSID, we calibrate the steady state of the model to match the correlation of spouses in years of education (0.6), average fertility by household type, and the average fraction each family type sends to college (our deŽ nition of skilled) which is Gss 5 0.81, Gsu 5 0.63, and Guu 5 0.30 respectively. This allows us to determine the steady-state proportion of the population that will be skilled, which comes out to be l* 5 0.60. What are the quantitative effects of an increase in sorting in this economy? We examine the effects on l* of an exogenous increase in the degree to which spouses are correlated in their years of schooling from the 0.6 at which we Ž nd it to be in our PSID data to 0.7. We Ž nd that the increased correlation will decrease the steady state proportion of skilled workers from 60 percent to 59 percent. Given this decrease in the proportion of skilled workers, how does this feed into changes in the degree of wage inequality in the economy. In order to study this question, we need to specify both a production function and how wages are 1.



This is true for the United Kingdom as well as shown in Ferna´ ndez (2002).
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generated. We assume that skilled and unskilled agents are complements in the production of output. The production function is assumed to have constant returns to scale and wages are determined competitively and hence are simply the marginal revenue products. This implies that an increase in the relative supply of skilled agents will decrease skilled wages and increase unskilled wages. For calibration purposes, we assume a CES production function and calibrate it to match the skill premium, an elasticity of substitution between skilled and unskilled workers of 1.5, and, as a normalization, a given level of unskilled wages. As discussed previously, an increase in u to 0.7 decreases l* to 59 percent. This implies a 4 percent decrease in the ratio of skilled to unskilled workers which, using an elasticity of substitution of 1.5, yields an increase in the skill premium of roughly 2.5 percent.2 This in turn will increase the amount of inequality in society as measured by the standard deviation of log wages by almost 5 percent. This is a sizeable increase. Assuming that household income is given by the sum of the two earners, i.e., I ij 5 w i 1 w j the effect of an increase in the correlation of spouses has, not surprisingly, an even larger effect on the distribution of family income. An increase in u from 0.6 to 0.7 increases the standard deviation of log family income by 8.3 percent. In the calibration performed above, the initial unskilled wage was normalized to be $30,000 and matching a skill premium of 1.9 yielded a skilled wage of $57,000. As long as the cost of becoming skilled is lower than the wage differential, therefore, society would maximize net output by increasing the proportion of skilled workers. This implies that an increase in sorting, by decreasing the fraction of skilled workers, moves the economy further within its production possibility frontier. Production efŽ ciency and per capita output decrease. Consequently, this simple model highlights the importance of the mechanics of household and skill formation to the macroeconomy: a change in household sorting, by decreasing the amount of human capital in the economy, increases wage inequality and decreases per capita output in a quantitatively signiŽ cant fashion. 2.4 Endogenizing Some Key Variables The model developed above, while allowing us to gain some important insights as to why the degree of household sorting may matter both theoretically and 2. Recall that the elasticity of substitution in the production function is 1.5, which implies that the percent change in l/(1 2 l) will be 1.5 times as large as the percent change in ws/wu for small changes. For large changes this expression continues to hold exactly in logs, but only approximately in ratios.
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quantitatively to inequality and to the macroeconomy, kept exogenous several key variables. We next turn to a discussion of how endogenizing these variables may enrich our understanding of the interaction among these variables and the macroeconomy. We leave the discussion of endogenous sorting to a separate section. The number of children a family has, for example, is an endogenous variable. One might well expect it to be in� uenced by the prospects of these children and how these would be affected by having more or fewer of them, by household income, and by the division of labor between the sexes (about which our model has completely abstracted from). Our understanding of fertility is, however, fairly primitive and so we leave this question for future analysis. 3 A more fundamental question, perhaps, is how the propensities of different family types to produce skilled children—the Gijs—are determined. In a world with perfect capital markets, for example, individuals would become skilled up to the point where the return to the marginal worker from becoming skilled equaled her opportunity cost of doing so. Thus, although in the model developed above and in the quantitative exercise that followed the propensities to become skilled were taken to be constant, in general one would expect these propensities to respond to changes in the environment. For example, if the skill premium were to change, in general this would induce changes in the propensities of different types to become skilled. Furthermore, the costs and beneŽ ts of becoming skilled are also likely to be in� uenced by other environmental factors such as schools and neighborhoods, which would help explain why the patterns across the Gijs differ across countries. For example, the way in which a country’s elementary and secondary school system is organized is likely to give rise to greater or smaller disparities in the quality of instruction and in the quality of a student’s peers across schools. This may easily give rise to a different pattern for the Gijs.4 Similarly, if neighborhood peer effects matter to a child’s propensity to become skilled (e.g., if role models or neighborhood social or human capital play a role in a child’s education) or if the ability of a child to become skilled depends in part on the time parents spend with their children, then residential or employment policies may play a role in determining the pattern of the Gijs. The role of any of the environmental factors mentioned above is more likely to be compounded if there are any imperfections in an agent’s ability to borrow against future earnings (e.g., if parental wealth or income plays a role in the ability to borrow due, for example, to the need to have collateral). This could affect the ability of a family to live in a neighborhood with good schools or good peers, the ability to send a child to private school, or the quality of child care that 3. Kremer and Chen (1999) show that across countries the degree of inequality and fertility differentials between the poorer and richer segments in society are positively correlated. Ferna´ ndez, Guner, and Knowles (2001) develop a model with endogenous sorting and fertility that reproduces this correlation. 4. See Ferna´ ndez and Rogerson (forthcoming) for an analysis of the disparities in educational spending generated by Ž ve different school systems.
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a family can afford (that is, it need not show up directly as a borrowing constraint to attend college). Any of these is likely to affect the return to becoming a skilled worker and hence the propensity to become skilled. We next turn to a brief examination of how the existence of borrowing constraints would magnify the quantitative effects of the increase in sorting examined in the previous section. 2.4.1 The Quantitative Effects of an Increase in Sorting with Borrowing Constraints. Ferna´ ndez and Rogerson (2001) also consider the possibility that the Gijs arise from a combination of ability/family background and very mild borrowing constraints. 5 They assume that for ss or su types the Gijs are constant, but that uu types with three children are able to afford to send at most two of their children to college.6 This is actually a very mild constraint since it implies that in the original steady state less than one percent of families are affected. As mentioned previously, the increase in sorting decreases unskilled wages and hence the household income of uu types. In the calibration above, household income of uu types falls by some $1,200. Suppose that this fall in household income reduces the number of children that uu families can send to college from 2 to 1 if they have three children, but does not affect uu families with fewer kids. In aggregate, this implies that the fraction of children from uu families that are able to attend college decreases from 0.30 to 0.2745. 7 This tightening of borrowing constraints has a sizeable effect on how the u increase affects the income distribution. In particular, although the change in the steady-state equilibrium l is seemingly not large (l * now equals 0.568), this implies a drop of almost 15 percent in the ratio of skilled to unskilled workers, relative to the u 5 0.6 case. The skill premium (w s/w u) therefore increases by more than 9 percent and the standard deviation of the distribution of log income increases by almost 15 percent. The standard deviation of log family income increases by almost 19 percent. Hence, the magnitude of the effects relative to an economy in which borrowing constraints did not change are substantially larger. 5. This does not change the results from the previous calibration —it merely increases the probability with which uu parents are assumed to have high ability children. On aggregate, the probability of having a skilled child and the existence of borrowing constraints must still generate the average propensity for uu families to produce college-bound children, i.e., 30 percent. 6. Assuming that the Gijs of the ss and su types do not change although there is a change in the economic incentive to become skilled, is consistent with microfoundations because the authors assume that there are only two ability types in the economy— high and low—and that the two household types are at a corner in that they have already sent all their high-ability children to college. This is a very special assumption that is then relaxed in Ferna´ ndez (2002). In that paper the author examines the effect of increased sorting in the United Kingdom and assumes a more general continuous ability distribution, which is allowed to differ by household type. In this case, any change in the incentive to become skilled will bring about a supply response unless a family is borrowing constrained. 7. The reason that this drop is relatively small is that only 24 percent of low-ability families have three children and of these, only some 22 percent have at least two children of high aptitude.
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FIGURE 1. GDP Per Capita and Sorting



2.5 The Macroeconomy and Household Sorting One of the implications of the model above is that different degrees of sorting will be associated with different human capital levels in the economy and different levels of per capita income. It is of interest to ask whether there is any evidence of a relationship between sorting and income in cross country data. Figure 1 shows a plot of cross country per capita income and the degree to which spouses are correlated in the their years of education. 8 As shown, there is a negative (and statistically signiŽ cant) correlation between the level of per capita income and the degree of marital sorting. How should one interpret the negative correlation in Figure 1? Our simple model is consistent with the data. Different societies have, for some exogenous reason, different degrees of sorting. Moreover, some recent work has suggested that inequality and per capita income are also negatively related.9 Our mechanical model also produced a negative relationship between sorting and inequality. At this point, however, it would be of interest to go deeper and ask whether these variables might in� uence one another. In particular, can we think of 8. 9.



This Ž gure is from Ferna´ ndez, Guner, and Knowles (2001). See, for example, Easterly (2001) and the references therein.
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reasons why sorting may be affected by inequality or per capita income? Our next section on endogenous sorting provides some ideas in this direction. 2.6 Endogenous Sorting and the Macroeconomy Individuals tend to sort by ethnic, income, education, nationality, to name but a few characteristics. How do we explain this? The simplest model of matching is that of Becker (1973) in which complementarity between spouses gives rise to perfectly assortative matching in a frictionless world whereas substitutability gives rise to perfectly negative assortative matching. Yet the sorting that we observe in the real world, while yielding a positive correlation, is always lower than a correlation coefŽ cient of one. Recent work has focused on the conditions under which nontransferable utility gives rise to different matching patterns (Legros and Newman 2002), the role of search frictions (Shimer and Smith 2000), the effect of borrowing constraints (Ferna´ ndez and Galõ´ 1999), and how norms and other characteristics may affect sorting [e.g., Bisin and Verdier (2000), Cole, Mailath, and Postlewaite (1992), and Burdett and Coles (1997, 1999)]. 10 To the extent that there is some segregation across types in residence, schooling and workplace, one would naturally expect these to affect the degree to which individuals meet others who are dissimilar to them and therefore in� uence the degree of marital sorting. More generally, one may expect there to be a tradeoff between the consumption that individuals enjoy by forming a household and the utility that individuals attach to marrying someone of, for example, the same religious or political persuasion. Further complicating matters, the way household income is divided among spouses may itself be in� uenced by the kind of matches that are made, either because different types have different outside options and thus this affects household bargaining or because the preferences of different types differ in a systematic fashion thus affecting the division of surplus in a match. Below we develop a model in which the degree of sorting is endogenous. Matching is not perfectly assortative because there are limited opportunities to search, causing individuals to tradeoff between the characteristics of the match they can achieve in the present with the expected value of those they may obtain in the future. 2.6.1 Love and Money. Ferna´ ndez, Guner, and Knowles (2001) develop a model of household sorting in which individuals have a limited opportunity to obtain a match and potentially face a tradeoff in their choice of spouse between love and money. As we will use this model to examine the interconnections 10. See Bergstrom (1997) and Weiss (1997) for a survey of the literature on theories of the family and household formation.
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among endogenous sorting, inequality, and per capita income, it is worthwhile to develop a simple version of it in some detail. Consider therefore an extension of the model developed previously in which, as before, there are two types of individuals, skilled (s) and unskilled (u). These workers are complementary inputs in a constant returns to scale production function and earn wages wi, i [ {s, u}, determined by a perfectly competitive labor market. Note that the assumption of constant returns to scale implies that wages are solely a function of the proportion of skilled workers in the economy, l. Assume, for example, that preferences are given by log~c! 1 q



(5)



where c is household consumption which is enjoyed by both spouses equally and q is the quality of the match which is assumed to be match-speciŽ c i.i.d. draws from the same cumulative distribution function Q, with expected value m and support [0, q]. In order to produce endogenous sorting, we need a model with directed search of some sort or a model with multiple rounds of meeting potential partners, or a model in which individuals will have an incentive to reject a match and remain single if there is only one round. For simplicity we assume that individuals can obtain matches over two rounds. In the Ž rst round agents are assumed to meet randomly and draw a random match-speciŽ c quality q. This match can be accepted by both agents resulting in a “marriage” or rejected by at least one of the agents whereupon both agents enter the second round of matching. In the second round, agents are matched nonrandomly with their own skill group and draw a new random match quality. Let Iij 5 wi 1 wj be the household income associated with a household of type ij and assume that household consumption equals household income. Thus, each agent’s option when considering whether to accept a particular match in the Ž rst round is the expected utility she/he would obtain in the second round, i.e., log(Iii) 1 m. It is easy to solve for each agent’s reservation match quality therefore as a function of both her own type and the type of agent she meets in the Ž rst round. When an agent meets someone of her own type, the reservation match quality will be the expected value m of the match quality she can obtain in the next round. This is because household income will not change by waiting an additional round since, by assumption, in that round one is guaranteed to meet someone of one’s own type. When a skilled agent meets an unskilled one, however, the reservation quality will re� ect a trade-off between “love” and income. In particular, a skilled agent will only accept a match with an unskilled agent if q $ q* where q* 5 log~Iss! 2 log~Isu! 1 m



(6)



Recalling the household incomes depend only on wages and that these
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depend only on l, it is now easy to express the proportion of matches of each household type ij that will form as a function of l. SpeciŽ cally,



5



l 2t 1 l t ~1 2 l t !Q~q*~ l t !!, f ij ~ l t ! 5 2lt~1 2 lt!~1 2 Q~q*~lt!!, ~1 2 lt!2 1 lt~1 2 lt!Q~q*~lt!!,



if ij 5 ss if ij 5 su



(7)



if ij 5 uu



Note that Q(q*) here plays the same role that u played in our earlier model: it is a measure of the degree of sorting that occurs—it is the correlation of spouses in types. To develop this further, note that if individuals were not picky and simply matched with whomever they met in the Ž rst round, then q* would equal zero and fsu would equal the probability of a skilled and an unskilled individual meeting, i.e., 2lt(1 2 lt). If individuals simply cared about match quality and not about income, then q* would equal m. Lastly, if individuals cared only about income and not about match quality, then Q(q*) would equal one and there would be no matches between skilled and unskilled agents. 2.6.2 Sorting and Inequality: Theory and Evidence. We next turn to the question of what the effect would be of an increase in inequality in the skill premium (i.e., ws/wu) on sorting in the model developed above, without asking for the moment what produced this increase in the skill premium (e.g., skill-biased technological change). Differentiating (6) with respect to ws, it is easy to see that an increase in the skill premium will lead to an increase in q* and hence an increase in the degree of marital sorting. The intuition behind the result is clear. An increase in ws increases the return to matching with a skilled worker in the second round. Hence a skilled worker that meets an unskilled worker in the Ž rst round will require a greater match quality to marry an unskilled worker than previously. There is a countervailing effect: the fact that the skilled workers income has increased makes her attach less weight to a given additional increase in income. This effect works to decrease the amount of love required in a match between skilled and unskilled. With a log utility function, however, the Ž rst effect always dominates. 11 Ferna´ ndez et al. (2001) examine the relationship between marital sorting and the skill premium across 34 countries. Using household data sets, they construct several different measures of the skill premium and for all of these Ž nd that the degree to which spouses are correlated in their years of education and the skill premium are positively and signiŽ cantly correlated. Figure 2 shows a typical plot of the two variables for a particular measure (the Mincer coefŽ cient) of the skill premium. 2.6.3 Macroeconomic Consequences. We are now ready to discuss how sorting, 11. More generally, given a utility function u(Iij) 1 q, where Iij 5 wi 1 wj, an increase in ws will increase sorting iff 2u9(Iss) 2 u9(Isu) . 0.
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FIGURE 2. Inequality and Sorting



inequality and per capita income may be interrelated. Suppose that becoming skilled is both Ž nancially costly and that it also requires an effort cost. For simplicity assume that there is a smooth distribution of the (psychic) effort cost required to become skilled that is identical across family types. If there were no borrowing constraints, this economy would have a unique steady state in which the proportion of skilled individuals is constant and hence wages and the degree of sorting and per capita income are constant. Suppose though that an agent’s ability to become skilled potentially depends on family income because of borrowing constraints. The economy may now exhibit multiple steady states. In such a case, initial conditions will determine which of these steady states the economy converges to. Across steady states, inequality and sorting reinforce one another. Greater wage inequality leads to greater sorting which then (under similar conditions to the ones given for the mechanical model) leads to greater inequality. Thus, across steady states greater sorting will be correlated with greater inequality and lower per capita income, thus providing a more sophisticated interpretation of the scatter plot of Figure 1, consistently with the relation portrayed in Figure 2. 3. Conclusion The study of the interaction of the family and the macroeconomy is in its infancy. This paper has Ž rst suggested that there are important mechanics in the evolution of
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