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ABSTRACT 

What accounts for shifts in the social composition of 

occupational groups? I demonstrate that the previous 

literature concerning the sociodemographic composition of 

occupations fails to satisfy a set of five criteria: 1} The 

Theory criterion (the study must be grounded in theory); 2) 

The Dynamic criterion (social composition must be examined 

over time); 3) The Multivariate criterion (multiple 

sociodemographic variables must be examined); 4) The 

Measurement criterion (segregation 'measures should not be 

used); 5) The System criterion (all types of occupational 

groups should be considered). 

This study fulfills these criteria by adapting a 

general ecological theory of competition from McPherson 

(1983) to model the social composition of occupations over 

time. The model assumes that the individual's social 

network mediates occupational outcomes and that social 

network ties are homophilous; the probability that any two 

individuals share a network connection is a function of 

their similarity. As occupational groups attract new 

members from existing network ties,' these groups develop 

distinct sociodemographic niches in social space (e.g. in 

age, education, etc.). If two groups compete for 

individuals with similar sociodemographic characteristics, 
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then their niches overlap. 

The competitive mechanism generates three testable 

dynamic hypotheses about shifts in 'the social composition of 

occupational groups. The first dynamic hypothesis posits 

that occupations move their niches (attract new associates 

with different sociodemographic characteristics) in response 

to competitive pressures produced from niche overlap (the 

movement hypothesis). The second dynamic hypothesis 

suggests that occupations increase and decrease in diversity 

in response to competitive pressures at the niche edges (the 

diversity hypothesis). The third dynamic hypothesis 

predicts that competitive pressures inside the niche produce 

growth and decline in occupational size (the growth 

hypothesis). 

I test the hypothesis with the Current Population 

Survey Annual Demographic Files, 1972-1989. I examine 

changes in movement, dispersion, and size in unidimensional 

social space (age and education), and multidimensional 

social space (age-race, age-sex, education-race, education

sex, and age-education for movement and dispersion only). I 

test the model in two separate time series (1972-1982 and 

1983-1989), using two different occupational classification 

schemes. The data strongly support the movement and growth 

hypotheses. 
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CHAPTER 1: INTRODUCTION 

About a century ago, Simmel (1895) suggested that 

sociology should distinguish itself from other social 

sciences by focusing on the study of social forms. Simmel 

believed sociological explanations .should strive to account 

for the structure and interdependence of the social forms. 

Following Simmel's lead, this dissertation treats 

occupational groups as a type of social form, and tests an 

ecological model which can account for changes in the 

sociodemographic composition of occupational groups. 

The study of the social composition of occupations has 

always been of sociological significance. There exists a 

large theoretical literature on sex segregation within 

occupations, as well as more descriptive segregation studies 

which also take race, age, and other sociodemographic 

variables into account. This dissertation approaches the 

study of the sociodemographic composition of occupational 

groups from an entirely new perspective. I apply a general 

ecological model of competition, adapted from McPherson 

(1983), to predict changes in the social composition (i •. e. 

age, education level, gender, race, etc.) of occupations 

over time. The model is, in a sense, one explanation for 
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these changes. 1 

This application of the ecological model introduces the 

field of work and occupations to an innovative theoretical, 

as well as methodological, perspective. The model consists 

of a set of theoretical propositions and an analytical 

framework capable of testing dynamic hypotheses. By 

focusing on the underlying social distributions of multiple 

occupational groups over time, the ecological model captures 

changes in the occupational demography of the.entire U.S. 

work force. 

The primary question motivating the dissertation is: 

What accounts for shifts in the social composition of 

occupations? The majority of research on the social 

composition of occupational groups fails to explicitly model 

social composition. In fact, these studies typically lack 

the necessary conceptual tools to model even the most basic 

distributional properties, such as the first and second 

moments (i.e. the mean and standard deviation). Instead, 

prior studies often develop purely descriptive measures of 

segregation or are forced to rely on an ad hoc comparison of 

percentages across occupational groups. The ecological 

model presented in this dissertation specifies hypotheses 

For the remainder of the dissertation, I use the 
term "model" to broadly refer to both theoretical and 
analytical elements, unless otherwise noted. 



about properties of underlying distributions and provides 

the analytical means to operationalize these properties. 
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The ecological model focuses on the relationship 

between the occupational group2 and its social environment. 

This system level approach taken here has an important 

implication for this study; rather than focusing on the .. 

social composition of a single occupation, the model treats 

occupational groups as interdependent. occupations compete 

for members in a niche space defined by the social 

composition of the occupation's members. Since individuals 

are rarely members of multiple occupational groups, ceteris 

paribus, as one occupation increases its number of whites, 

for instance, another occupation will become more non

white. 3 

Unlike many of the previous approaches to occupational 

composition, the ecological model allows researchers to 

consider any number of social composition variables 

2 The term group is used in Blau's sense: 
individuals belong to a group if, "they have distinctive 
patterns of role relations and social associations" 
(1977:1). Occupations are groups because people in the same 
occupation occupy structurally equivalent positions (cf. 
sailer 1978, Burt 1982). 

3 In theory an individual could be a member of more 
than one occupational group; however, the only dataset with 
enough cases to test the ecological model (The Current 
Population Survey) asks respondents to identify only one 
occupation. 
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simultaneously. For instance, the model can simultaneously 

encompass demographic shifts in both age and gender 

composition, rather than just focusing on either gender or 

age exclusively, as in most previous research. 

The ecological model helps us understand how our 

current system of occupations originally developed. There 

is general agreement about the distributional properties of 

occupational groups ,in the early stages of human history. 

About 10,000 years ago, nomadic peoples were divided into 

two primary occupational groups - hunters and gatherers - on 

the basis of gender and age. Consider the early peoples of 

the Arctic (cf. Johnson and Earle 1987). Once men reached a 

certain age (around puberty) they became hunters of local 

animals (seal, walrus, whales etc.), while women were 

responsible for curing animal skins that the men brought 

back from their hunting expeditions, sewing skins into 

protective clothing, and child-rearing. In other words, at 

least in terms of gender, the social composition of the 

occupations that existed at that time did not vary. As the 

human population expanded, and the division of labor became 

more pronounced, occupational groups developed their own 

distinct social demography as social differentiation 

increased. The demographic landscape of occupations has 

thus evolved from a very simple two group structure into the 
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highly differentiated system of modern industrial society4. 

The model begins with the theoretical ideas of Blau' 

(1977), who argued strongly for theories that parameterize 

social structure with sociodemographic dimensions. A number 

of studies have successfully applied the ecological model to 

examine the social composition of voluntary associations 

(McPherson 1983, McPherson and smith-Lovin 1986, 1988, 

McPherson and Ranger-Moore 1989, McPherson and Rotolo 1995). 

Building on this strong foundation" I introduce the model to 

the study of occupations. Moreover, I expand the original 

ecological model in several new methodological directions, 

with the hopes of increasing its applicability for future 

studies. 

In the dissertation, I argue that much of the 

previous research on the social composition of occupations 

is flawed by an excessive emphasis on occupational choice. 

Most theories about occupations assume that the individual's 

occupational outcome results from some internal decision 

making process. In such a framework the core research 

question is: why did this individual choose this particular 

occupation? Occupational theories attempt to explain a 

specific event (i.e. the single occupational outcome) in 

4 While the theory applies to all stages of human 
history, data limitations will provide a naturally imposed 
limit to the time frame of the project. 
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terms of an individual choice (e.g. Jane became a doctor 

rather than a lawyer because she prefers or wants to heal 

people), rather than considering the larger set of systemic 

events which are beyond the range of human control (i.e. the 

larger number of occupational outcomes Jane does not even 

consider). Research focusing on individual choice fails to 

recognize that an individual's menu of available 

occupational outcomes is severely limited by social 

structure. The alternative sociological explanation 

presented in this dissertation enables us to explore the 

system of occupations in its generality, by recognizing the 

limitations that the social system places on all 

individuals. Sociological, as opposed to psychological or 

economic research on occupational composition, requires an 

approach which explicitly recognizes the constraints of 

social structure. 

Sociologists in the first half of the twentieth century 

realized that occupational outcomes are restrained. For 

instance, in a study of occupational outcomes among school 

age youths in German and Austrian cities, P.F. Lazarsfeld 

discovered: 

The nature of occupational choice is not predetermined 
primarily as an individual decision, but rather is a 
result of external influences. For the occupational 
impressions offered by daily life are proportional to 
the actual occupational distribution. The greater the 
number of metal workers, the more frequently will young 
people hear about that occupation, and the greater will 



they be stimulated to choose it (cited in Mayhew 
1984b:319) • 
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An individual cannot simply choose to become a member of any 

occupational group, because no single individual has access 

to the necessary preconditions for .entry into all 

occupations. 

The focus on choice or preference leads many 

researchers to fall into the trap of the anthropocentric 

illusion -- the belief that humans possess the ability to 

control their own fates (White 1944, Mayhew 1980, 1981). 

The intrusion of the anthropocentric illusion into 

sociological theory has not gone unnoticed. Even Durkheim 

warned sociologists, "It displeases man [sic] to renounce 

the unlimited power over the social order he [sic] has so 

long attributed to himself [sic] ••• (but) nothing is more 

urgent than to liberate our science from it" (1938:1vii

lviii). The approach taken in this dissertation explicitly 

avoids the anthropocentric illusion by focusing on 

explaining changes in aggregate properties of occupational 

groups with a structural model of competition. 

The plan of the dissertation is as follows: In Chapter 

2, I review the previous literature on the social 

composition of occupations. Chapter 3 provides a detailed 

outline of the theoretical assumptions of the ecological 

model used in the dissertation. I examine how these 
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assumptions can be applied to the study of occupational 

groups and generate a set of three dynamic hypotheses. 

Chapter 4 addresses measurement issues and procedures and 

contains a description of the data used from the Current 

Population Survey (1972-1989). Chapters 5, 6 and 7 present 

the results of the empirical analyses used to test the three 

hypotheses. Chapter 8 shows how previous studies on the 

social composition of occupations can be viewed in light of 

the ecological model. The chapter also discusses 

alternative theoretical explanations for the results 

presented in this study. Chapter 9 reviews the results of 

the analyses, links the dissertation to several theoretical 

and empirical research programs in economics and sociology, 

and concludes with some implications of the current project 

for future research. 



CHAPTER 2: PREVIOUS LITERATURE ON THE SOCIODEMOGRAPHIC 
COMPOSITION OF OCCUPATIONS 

Research on work and occupations has a long tradition 

in the social science literature. Sociologists in 
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particular can trace an interest in the subject all the way 

back to Durkheim's dissertation, The Division of Labor in 

society. Yet, in a recent attempt to review studies in the 

sociology of work and occupations, Abbott (1993) discovers 

that empirical research on occupational groups across social 

science disciplines lacks a general theoretical framework. 

As Abbott laments, "with the exception of Marxism and the 

study of professions, subfields of work and occupations lack 

the synthetic theory that would enable synthesis of 

empirical results" {1993: 187}. 

Abbott divides the literature on work and occupatiohs 

into two general areas: 1) gender, inequality and 

career/life cycle issues and 2) unions and industrial/labor 

relations. A variety of subfields are included within these 

two areas, including: studies of professions (Abbott 1988), 

work and culture (Whalley 1987), work satisfaction (Loscocco 

and Spitze 1991), and comparable worth (Major 1989, England 

1992). While two-thirds of the research on work and 

occupations is empirical, the modal study examines about 

100-200 employees within a single occupational group {e.g. 
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physicians or school teachers). A large part of the 

literature (22%) focuses on ascribed characteristics of 

individuals (e.g. gender, race, age, etc.), while some 

research examines achieved characteristics (e.g. education, 

skill level, and so forth). Abbott notes, however, that 

most researchers ignore age and education as important 

characteristics, including the variables as controls, if 

they consider them at all. 

The theoretical and empirical limitations in the 

research on occupations suggests a set of five criteria 

which can be used to evaluate the strengths and weaknesses 

of any research program. I argue that if one wishes to 

comprehensively explain the sociodemographic composition of 

occupations, then an analyses must fulfill the following set 

of five criteria. 

First, and perhaps most importantly, research on 

changes in the sociodemographic composition of occupations 

should be theoretically grounded (the Theory criterion). In 

order to satisfy the Theory criterion, a study should not 

only attempt to explain changes in the sociodemographic 

composition of occupations, but, the explanation must also 

identify an underlying mechanism that explains the 

compositional changes. It is particularly easy for studies 

of occupational composition to fall into the trap of 

becoming simple description. The Theory criterion suggests 
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that a comprehensive analysis would focus on testing 

hypotheses derived from a general, parsimonious theory. 

Additionally, in order to completely fulfill the Theory 

criterion, the theory should be either directly concerned 

with explaining shifts in the sociodemographic composition 

of occupations, or should be readily adaptable to explain 

such changes. 

Second, a complete analyses should model the 

sociodemographic composition of occupations over time (the 

Dynamic criterion). simply describing the composition of 

all the occupations at a single point in time misses th~. 

dynamic nature of the occupational system. Conclusions 

reached from static studies rely on the implausible 

assumption that the sociodemographic composition of 

occupations remains stable. These studies are forced to 

forego using dynamic methods (cf. Tuma and Hannan 1984). 

The dynamic criterion recommends that theoretical 

development, research design, and analyses be conducted with 

regard to studying dynamic change in the social composition 

of occupations. 

Third, a study of occupational composition should 

attempt to examine multiple sociodemographic variables, 

including some of the less studied variables such as age and 

education (the Multivariate criterion). A large portion of 

the previous theoretically grounded research is concerned 



with issues of either gender or race segregation. Most of 

these theoretical approaches either completely ignore the 

educational and/or age composition of an occupation or use 
~ 
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education and/or age as control variables. Moreover, these 

studies often systematically eliminate all people with a 

particular sociodemographic characteristic from the sample. 

For instance, a study of the racial composition of 

occupations might restrict attention to racial differences 

in occupational groups for males only, thus ignoring the 

fact that women also play an important role in the paid work 

force. The Multivariate criterion suggests that 

researchers should not focus exclusively on one social 

dimension, at the expense of others. 

Fourth, the analyses should directly model the 

composition of distinct occupations instead of relying on 

indirect measures, such as segregation indices (the 

Measurement criterion). I argue that when researchers use 

segregation indices to measure occupational composition, 

they lose information about the actual composition of the 

occupations. The Measurement criterion urges researchers to 

conduct studies that explicitly examine the social 

composition of each occupation. 

Fifth, the analyses should model the interdependencies 

among all occupations (the system criterion). The majority 

of studies focusing on the composition of a single 
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occupation (such as secretaries, physicians, and so forth) 

ignore that each occupation exists in relation to other 

occupations. Abbott's work on the professions (1988) begins 

to recognize that occupations make up an interacting system 

or ecology. He argues that "Professions are never seen 

alone ••. They exist in a system" (1988:33). While Abbott is 

not directly concerned with examining the sociodemograp~ic 

composition of the professions, his work suggests the 

promise of developing a theory which recognizes the 

interdependencies among occupational groups. 

In the following sections, I review the literature 

which examines the sociodemographic composition of 

occupations in light of the five criteria outlined above. I 

begin with a review of sociodemographic trend studies, which 

focus primarily on gender or race segregation. Then, I move 

to a discussion of three general types of labor market 

theories. The review will show that while any single study 

examining the sociodemographic composition of occupatio~~ 

often fulfills a few of the criteria, the previous research 

fails to meet all five criteria. 
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sociodemographic Trend Studies 

Perhaps the most frequently studied sociodemographic 

variable is gender. l Many studies have examined how males 

and females are allocated among different occupational 

groups. In most cases, these studies conceptualize the 

issue in terms of occupational sex-segregation. The studies 

usually employ a measure of segregation, such as the index 

of dissimilarity (Duncan and Duncan 1955a, 1955b). This 

symmetrical index indicates the proportion of women (men) 
" 

who would have to change occupations to be distributed the 

same way as men (women). 

Gross (1968) provides one of the earliest studies of 

trends in gender segregation with his examination of the 

stability of occupational gender segregation between 1900-

1960. Determining that the index of occupational sex 

segregation in the united states remains at about 60 percent 

over the entire time period, he concludes that fundamental 

differences in work performed by men and women have remained 

stable. 

Several researchers have criticized Gross on 

methodological grounds. For example, Blau (1977) argues' 

For a complete review of the post-1980 literature on 
gender segregation see Reskin (1993). See Szafran (1982) 
and Reskin and Hartmann (1986) for reviews of the pre-1980 
literature on gender segregation. 
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that the occupational categories are not comparable across 

years. In an attempt to overcome the noncomparability of 

occupational titles across years, Blau re-examines gender 

segregation with a subset of occupational titles that occurs 

in each of the decennial census years (1950-1970). Of 

course, Blau's analysis introduces sampling bias since she 

cannot distinguish segregation trends between occupations 

included in and omitted from the study (England 1981:277). 

Williams (1976) has also criticized Gross' pioneering 

study, on the grounds that the research understates declines 

in gender segregation. Williams re-examines sex segregation 

trends by "back-aggregating" (England 1981:277) occupational 

categories; if an occupational category branches into two or 

more titles in the later years, Williams collapses the ~~ta 

into the earlier category. England points out that 

Williams' method might overestimate declines in sex 

segregation because occupational categories that branch out 

into two or more titles may actually reflect job 

differentiation (England 1981:278). 

Early research on gender segregation at least 

implicitly considers the social composition of occupations, 

but, since these segregation studies do not focus on one 

particular occupation while examining gender composition 

over time, the research meets the Dynamic criterion and the 

System criterion. However, this early segregation rese~~ch 
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does not meet the Multivariate criterion, the Measurement 

criterion, or the Theory criterion. For instance, since 

these studies limit their focus to 'gender, they missed the 

opportunity to examine other sociodemographic composition 

variables (such as race, education and age) that may be of 

sociological interest. Clearly too, these early segregation 

studies do not provide a theoretical framework for the 

research. 

More recent gender studies have begun to attempt to 

control for the influence of other factors by comparing sex 

segregation levels across race or educational level. For 

instance, King (1992) presents an analysis of occupational 

segregation by race and sex in the u.s. covering the years 

1940-1988. with the use of a dissimilarity index, she 

attempts to describe the wage gap between blacks/whites and 

females/males. In contrast to much of the earlier 

literature on gender segregation, she argues that an 

examination of occupational distributions allows a richer 

view of labor market mechanisms. 

King examines a multiple number of sociodemographic 

variables over an extended time period, so unlike early 

research on gender composition, her research meets the 

Multivariate criterion. Unfortunately, like the previous 

segregation research, King relies exclusively on 

dissimilarity measures which blur compositional differences 
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across occupational groups. That is, the research fails to 

meet the Measurement criterion. Additionally, since King's 

study lacks a theoretical foundation, the research does not 

fulfill the Theory criterion. King identifies changes in 

occupational differentiation, but is unable to account for 

these changes. As a result, she can only conclude that the 

report, "demonstrates the complexity of the roles of race 

and gender in the labor market" (1992:36). 

In another trend study, Fosset, Galle and Kelly (1986) 

provide an account of racial occupational segregation 

between 1940 and 1980. This research extends several other 

studies which investigated changes in racial occupational 

inequality, disaggregated by age and education level (Hare 

1965, Siegel 1965, Johnson and Sell 1976). Fosset et ale 

examine changes in the racial segregation of occupations 

using census data. The researchers use constant education, 

age and occupational categories over the entire time series 

to ensure comparability across the decades and they perform 

separate analyses for region (i.e. South and non-South) 

because previous research indicates that racial inequality 

is substantially higher in the south (cf. Hare 1965, Si~gel 

1965, Featherman and Hauser 1978, Reich 1981). 

In addition to the traditional index of dissimilarity, 

the researchers use the index of net difference (Lieberson 

1975) to examine occupational inequality between blacks and 
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whites. The index of net difference measures the difference 

between two opposing probabilities: a) the probability that 

a randomly selected member of the first group (e.g. whites) 

will be of higher occupational standing than a randomly 

selected member of the second group (e.g. blacks); and b) 

the probability that a randomly selected member of the 

second group (e.g. blacks) will be of higher occupational 

standing than a randomly selected member of the first group 

(e.g. whites) (Fosset et al. 1986:423). 

Since the Fosset et al. study "takes age and education 

into account, the research satisfies the Multivariate 

criterion, however, the research fails to meet the other 

five criteria. Most importantly, the study lacks a 

theoretical framework (the Theory criterion). In fact, 

Fosset et al. acknowledge that the study is "primarily 

descriptive" (1986:428) and speculate on the role of social 

policies (e.g. civil Rights legislation in the 1960'S) in 

generating the observed declines in racial occupational 

inequality. 

since Fosset et al. examine changes across a forty year 

period, the researchers meet the Dynamic criterion, however, 

they have data for only five time points (1940, ••• ,1980) 

since the census is collected every ten years. But then, 

the researchers rely on global inequality measures so they 

do not meet the Measurement criterion. The researchers "also 



32 

fail to completely satisfy the System criterion because they 

aggregate people into nine occupat~onal categories. For 

instance, they lump professional, technical and kindred 

workers into one occupational group and elementary school 

teachers, physicians, and engineers into another. Thus, by 

aggregating people into only nine occupational groups, the 

researchers blur the distinctions between many occupations. 

As this review of trend study research indicates, most 

of the studies assessing trends in occupational segregation 

use some type of segregation index. In general, this 

segregation research can be criticized on a number of 

grounds. First, segregation measures are affected by how 

finely occupational groups are distinguished and the size of 

occupations. For instance, if people are aggregated into 

nine occupational groups, the index of dissimilarity will be 

low relative to the index that would result if people are 

aggregated into a larger number of occupational groups. " 

Second, and more impor'tantly for this dissertation, 

trend studies using segregation measures rely on indirect 

measures to characterize the sociodemographic composition of 

occupations (the Measurement criterion). By definition, the 

segregation measures blur distinctions between different 

occupational groups because they combine information about 

the social composition of distinct occupational groups into 

a single measure. As a result, segregation measures cannot 
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account for shifts in the social composition of particular 

occupational groups. For example, if the index of 

dissimilarity for gender decreases from one year to the 

next, we do not know which occupations experienced increases 

in the number of females (or males). 

Finally, most of the research 'examining segregation 

trends fails to provide a theoretical framework to explain 

why the changes are occurring; any attempt to theorize is 

usually ad hoc (the Theory criterion). In spite of these 

criticisms, the research assessing trends in gender 

segregation parallels an increasing theoretical 

sophistication in this area. Generally, the controversies 

surrounding the descriptive research illustrate the need for 

theoretically based research on the social composition of 

occupations. I review some of the most significant research 

in this area below. 

Labor Market Theories 

Theories of the labor market typically attempt to 
" 

explain why different people have different incomes. Most 

theories suggest that one of three factors (or a combination 

of the three) contribute to differences in earned income 

(Granovetter 1981:12). These factors include: 1) the 

characteristics of job and employer; 2) the characteristics 
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of the individual who occupies the job; and 3) the process 

by which the jobs/employers get matched to the employees· and 

vice versa. 

The three factors led sociologists interested in labor 

market theories to examine the link between the social 

composition of occupations and wage differentials. For 

instance, sociologists stress the explanatory power of 

occupational sex segregation on sex differences in earnings 

(cf. England 1992). As researchers started to realize the 

strength of the link between the sociodemographic 

composition of occupations and wage differentials, labor 

market theorists began to focus attention on changes in the 

social composition of occupations. 

Generally, labor market theories focusing on the 

sociodemographic composition of occupations can be divided 

into either demand or supply driven accounts. Supply 

explanations assert that the supply of qualified workers 

sets limits on the sociodemographic composition of 

occupations. Hence, variation in the sociodemographic 

composition of occupations results from the fact that the 

supply of qualified individuals with one type of 

sociodemographic characteristic is different from the supply 

of non-qualified individuals (e.g. Strober 1984, Stober and 

Arnold 1987). 

Alternatively, demand accounts suggest that employers' 
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demands drive the sociodemographic composition of 

occupations. Demand side theories argue that differences in 

the sociodemographic composition of occupations results from 

actions by employers, such as discriminatory hiring 

practices (e.g., Rosenfeld 1983, Baron and Bielby 1985, 

Bielby and Baron 1986). 

In the next section, I review research on the 

sociodemographic composition of occupations from the demand 

side with respect to the five criteria. Following the 

review of the demand side literature, I evaluate the 

research focusing on the supply side of the labor market. 

The final section examines whether hybrid approaches, which 

incorporate elements of both the supply and demand labor 

market perspectives, meet the five criteria. 

A Demand Approach to the Labor Market 

Discrimination Theory 

Most labor market theories focusing on the operation of 

some discriminatory process derive from neoclassical 

economics. Classical economic theory treats labor like any 

other commodity. As Hicks (1932) states: 

The theory of the determination of wages in a free 
market is simply a special case of the general theory 
of value. Wages are the price of labor; and thus, in 



the absence of control, they are determined, like all 
prices, by supply and demand ([1932] 1964:1). 

In this demand side view, economists assume that labor can 

be considered as "infinitely divisible homogeneous units" 
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(Granovetter 1981:17) with only "oapital investment and the 

technical relations of production," determining worker 

productivity (England and Farkas 1986:129). 

Neoclassical economic theory suggests the market is an 

undifferentiated arena which treats labor as a commodity-to 

be exchanged at a rate determined by marginal utilities. 

According to the assumptions of neoclassical theory, the 

competitive market will eventually eliminate any 

discriminatory hiring. For instance, consider a set of 

employers engaged in discriminatory hiring. If the 

employers refuse to hire women (and/or other minorities) 

then other employers will be able to hire these "unwanted' 

minority workers at a lower wage. Over time, employers who 

discriminate will lose market share and/or go out of 

business (cf. England and Farkas 1986). Thus, 

discriminatory practices leading to occupational race (or 

minority) segregation would be eliminated over time by 

market competition. 

While neoclassical theory predicts market forces will 

eventually drive discriminating firms out of business, the 

perspective argues that discrimination exists and persists 



in the present because the neoclassical assumption of 

perfect competition in the labor market is not fulfilled. 

According to the neoclassical view, various market 

imperfections, which reflect a lack of competition, drive 

the existence and persistence of sociodemographic 

differences across occupational groups. 

Becker (1971) argues that two barriers to competition 

explain the persistence of occupational differences in 

social composition: monopoly power and labor unionization. 

First, Becker argues that monopoly profit allows certain 

firms to discriminate freely, without affecting consumer 

purchases of goods and services. second, he argues that 
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unions allow workers to impose their discriminatory tastes 

on employers, which leads to discrimination in the unionized 

sector of the economy. 

Occupational researchers have developed demand 

explanations for the existence and persistence of 

differences in the social composition of occupations which 

don't assume that the market will eventually eliminate 

discriminatory hiring procedures. 'Recall, a demand 

explanation contends that segregation is not simply the 

result of the actions of potential workers. Rather, the 

employers play an important role in determining who gets 
~ 

hired. Since employers actions significantly determine who 

gets which type of job, the sociodemographic composition of 
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occupations varies across occupational groups (cf. Rosenfeld 

1983, Bielby and Baron 1986, Reskin and Roos 1990). 

The existence and persistence of labor market 

discrimination led theorists to argue that firms, employers 

and consumers exercise "tastes for discrimination" (Becker 

1971, Arrow 1972, 1973, cain 1976). In other words, these 

theorists argue that firms, employees and consumers develop 

preferences or tastes for certain types of workers (i.e. 

whites), which in turn generate a segregated occupational 

structure. For instance, as a result of the "taste for 

whites," employers pay whites more (or conversely pay blacks 

less) and/or exclude blacks from tQe privileged occupational 

groups. 

One of the most discussed types of discrimination is 

statistical discrimination (Arrow 1972, Bielby and Baron 

1986, England 1992, Phelps 1972). statistical 

discrimination occurs when employers make hiring decisions 

based on assumptions about the average productivity for 

members of different group (i.e. males and females). For 

instance, if females leave a given occupational group at a 

higher rate than men, employers might begin to exclusively 

rely on male workers so as to avoid turnover costs (i.e. the 

expense of finding and training new workers). As England 

(1992:56) observes, using group averages to estimate an 

individual's productivity overlooks the abilities of group 
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members with unusual qualifications. 

The discrimination research (cf. Becker 1971) satisfy 

three of the five criteria. These accounts, which often 

focus on racial composition, incorporate other variables 

such as age, education and sex into the analyses. 

Therefore, the discrimination research satisfies the 

Multivariate criterion. The research also attempts to 

fulfill the Dynamic criterion by comparing the occupational 
.' 

composition at ten year intervals with U.S. census data. 

Finally, since the studies do not focus on a single type of 

occupation, but rather, attempt to analyze discrimination 

across various occupational groups, the system criteria is 

met. 

On the other hand, the discrimination research 

typically fails to completely satisfy the Measurement 

criterion. For instance, Becker (1971) does not rely on 

segregation measures, but he limits attention to eight broad 

occupational groups, the professions (i.e. doctors, 

dentists, lawyers, and so forth), or skilled, semiskilled, 

and unskilled occupations. This broad aggregation scheme 

makes comparisons between occupational groups difficult. 

The discrimination account also does not completely 

meet the Theory criterion because the perspective does not 

provide a theoretical framework that can be readily adapted 

to explain incremental changes in the sociodemographic 
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composition of occupations across the entire system of 

occupational groups. Instead, discriminatory theories 

either assume that the market will eventually drive 

discrimination away, or antidiscriminatory legislation will 

weaken sex and/or race segregation. 

Unfortunately, the salience of antidiscriminatory laws 

in our lives obscures the fact that it is very difficult to 

assess the impact of such laws on segregation. For 

instance, Reskin recently conunents that it is "impossible" 

to determine whether anti-discrimination laws have promoted 

gender integration (1993:249). In other words, we can't 

develop empirical tests to determine if antidiscriminatory 

legislation weakens segregation, so any tests of the theory 

remain inconclusive. 

supply Approaches to the Labor Market 

Human capital Theory 

Theorists from the supply side have also adapted 

neoclassical economic theory to account for the enduring sex 

segregation of occupations. Becker developed human capital 

theory in response to the demand-side view of neoclassioal 

economic theory (Becker [1964] 1975, Mincer and Polachek 

1974). Becker defines human capital as "activities that 



influence future monetary and psychic income by increasing 

the resources of people" (Becker 1975:9). Most empirical 

literature sees education as the characteristic form of 
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human capital investment, however, other investments su~p as 

on-the-job training (cf. Hashimoto 1981), medical care, and 

migration can also yield a return in income. In sum, hUman 

capital theory focuses on the supply-side of the labor 

market by assuming that workers, bolstered by investments in 

human capital, choose occupations which maximize lifetime 

earnings. 

Gender researchers working in the human capital 

tradition argue that sex segregation exists because women 

expect to bear a host of family obligations, such as child

rearing. England (1984) divides human capital explanations 

of sex segregation into two complimentary camps: 1) the wage 
~ 

appreciation approach and 2) the wage depreciation approach. 

I discuss each of these two camps below. 

wage Appreciation 

Zellner (1975) attempts to explain sex segregation with 

the wage appreciation approach. The wage appreciation 

approach focuses on the relation between participation in 

the labor force and wage appreciation. Some occupations 

start out paying relatively low wages, but the wage rate 
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increases as participation levels increase. On the other 

hand, some occupations start out at a relatively high wage 

rate, but the wage rate remains independent of participation 

levels (i.e. the wage remains constant). Zellner argues 

that since the extent and continuity of labor force 

participation differs between men and women, men and women 

expect to earn different wages over the life course. Since 

men and women both attempt to maximize earnings, differences 

in the gender composition of occupations will result as men 

and women are filtered into different occupations on the 

basis of expected earnings. 

Zellner believes that the observed male-female 

differences in occupational composition would exist if three 

conditions are met. First, Zellner suggests that female 

dominated occupations will have higher starting wages. 

Second, women in female dominated occupations should work 

less in the paid labor market as compared to persons in the 

male dominated occupations. Third, the intended level of 

participation by women must be, "sufficiently lower as to 

make pursuit of a more male dominated occupation relatively 

unprofitable" (1975:128). In other words, if females 

intended to participate too much, then it would be rational 

for them to choose a male dominated occupation since after a 

certain participation level, they would begin to accrue 

benefits from the steep wage appreciation of the male 
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dominated occupation. 

Wage Depreciation 

The second human capital explanation for sex 

segregation emphasizes the wage depreciation women 

experience when they are not in the paid labor force. The 

wage depreciation view suggests that occupations become 

segregated because women avoid occupations demanding skills 

that depreciate while they are out of the labor force 

raising their children (Mincer and Polachek 1974, Polac~~k 

1976, 1978, 1979, 1981). Wage depreciation occurs, "If a 

woman has lower real wages on returning to paid employment 

than she had when she quit her job to take up full-time 

homemaking" (England 1984:727). In other words, wage 

depreciation is not simply the result of being out of the 

paid labor force. Instead, theorists in this camp see wage 

depreciation as an atrophy of human capital, occurring 

because skills become antiquated and/or obsolete when they 

are not used to capacity (Mincer and Polachek 1978). 

The wage depreciation perspective argues that 

occupational sex segregation occurs because occupations have 

different risks for wage depreciation. If women want to be 

the primary caretakers of children, they can maximize 

lifetime earnings by choosing an occupation that does not 
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experience strong wage depreciation while time is spent at 

home. In contrast, since men plan continuous employment 

they do not have to be concerned with choosing an occupation 

with low wage depreciation penalties. Thus, while all 

occupations might experience some wage depreciation, women 

choose occupations that offer relatively low wage 

depreciation penalties because they expect intermittent 

employment. 

Human capital approaches to sex segregation have been 

extensively tested with empirical analyses (cf. Abowd and 

Killingsworth 1983, Corcoran 1979, ·Corcoran, Duncan and 

Ponza 1984, England 1982, 1984, England, Farkas, Kilbourne, 

and Dou 1988, Mincer and Polachek 1974, 1978, Polachek 1975, 

Sandell and Shapiro 1978). Although some of these analyses 

show home time has a negative effect on subsequent wage sf, 

many of the results are inconsistent with the human capital 

account of sex segregation. For instance, Corcoran et ale 

(1984) discovered that intermittent employment has no effect 

on women's wages. Furthermore, England et ale (1988) 

provide strong evidence against the human capital approach 

by showing that female dominated occupations have lower 

starting wages as compared to male .dominated occupations and 

that women in male dominated occupations do not experience 

an appreciation rate faster than the wage appreciation rate 

experienced by women in female dominated occupations 



(1988:554). Also, England (1982, 1984) shows that female 

occupations do not have lower depreciation with home time 

than male occupations. 

The human capital approach to sex segregation meets 

only one of the five criteria behind a comprehensive 

explanation of the sociodemographic composition of 

occupations. Human capital research meets the Dynamic 

criterion although the studies usually examine changes in 

the wage gap over time, rather than changes in the 

sociodemographic composition of occupations. 
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Unfortunately, the human capital approach does not 

satisfy the Theory criterion, the Measurement criterion, the 

Multivariate criterion, or the System criterion. First, 

since most empirical research on human capital theory 

attempts to determine the link between wages and the sex 

composition of occupations, the studies do not meet the 

Theory criterion. That is, the human capital approach is 

not directly concerned with explaining shifts in the 

sociodemographic composition of occupations. 

As a result of this theoretical focus on the wage gap, 

three of the other criteria are not completely satisfied. 

The human capital approaches attempt to analyze the sex 

composition of occupations with segregation measures so they 

fail to meet the Measurement criterion. Gender studies 

testing human capital theory often also fail to meet the 
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Multivariate criterion because the researchers focus on the 

importance of education in explaining the wage gap, at the 

expense of other sociodemographic variables, such as race 

and age. Finally, studies in the human capital tradition do 

not treat the system of occupations as an interdependent 

whole (the System criterion). Instead, researchers 

interested in testing human capital theory try to explain 

the wage disadvantages that women or other minority groups 

(cf. Shockey 1989) face in the labor market. 

socialization Theories 

A second supply-driven approach contends that 

socialization processes shape occupational aspirations and 

choices (e.g. Bartol 1976, Hesselbart 1977, Wheeler and 

Mahoney 1981, Marini and Brinton 1984, Eccles 1986, Subich, 

Barret, Doverspike and Alexander 1989). These theories 

assert that males and females enter the labor market with 

preferences for certain occupations. Preferences for 

certain occupations develop as individuals learn the 

behavior(s) defined as culturally appropriate for their sex 

(cf. Marini and Brinton 1984). Thus, occupational 

segregation results as men and women are disproportionately 

socialized in the direction of different occupations. 

Reskin identifies four ways in which socialization 
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processes may contribute to occupational differences between 

males and females (1993:260). First, males and females may 

be socialized toward specific "appropriate" occupations .. 

and/or away from "inappropriate" occupations. Second, males 

and females may learn only the skills needed in sex-typical 

jobs. Third, socialization processes may create a taste for 

the working conditions in sex-typical jobs and/or an 

aversion towards the working conditions in sex-atypical 

jobs. Lastly, socialization may provide people with 

information only about sex-typical occupations. 

Socialization theories suggest sex differences in 

occupational preference develop prior to entry into the 

labor force. As a result, researchers in this tradition 

focus on the correlation between occupational aspiratio~~ 

and occupational outcomes. Many studies find that when 

young children are asked about their occupational 

aspirations, boys are more likely to lean toward male 

occupations while girls are more likely to prefer female 

occupations (Stephenson 1957, Sewell and ornstein 1964, 

Douvan and Adelson 1966, werts 1966, Astin and Panos 1969, 

Marini and Greenberger 1978, Herzog 1982). 

In spite of the evidence supporting socialization 

theories, these approaches remain controversial and the 

explanations meet only two of the five criteria. First, the 

Dynamic criteria is not fulfilled since much of the research 



in this tradition examines the relationship between 

aspirations and occupational outcomes in cross section. 

Marini and Brinton (1984) argue that detailed longitudinal 

studies need to be conducted in order to accurately assess 

the influence of aspirations on occupational outcomes. 

Second, socialization theories focus on explaining sex 
~ 
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differences so the studies fail to satisfy the Multivariate 

criteria. 

since socialization approaches are grounded in theory, 

they begin to meet the Theory criteria, however, Marini and 

Brinton argue that the socialization theories cannot account 

for macro level phenomena such as the sex segregated labor 

market. They note that these theories focus on individual-

level occupational outcomes without recognizing that, "the 

content of what is transmitted via socialization is 

determined by factors operating at the macro level" 

(1984:223-4). Thus, by ignoring macro level processes, the 

socialization theories fail to recognize that each 

occupational group exists in relation to the other. That 

is, socialization theories do not satisfy the System 

criteria. Finally, since the socialization research focuses 

on the correlation between occupational aspirations and 

outcomes, the Measurement criteria is usually satisfied (cf. 

Marini and Brinton 1984). 
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Revolving Doors 

In a response to much of the socialization literature, 

Jacobs (1989) undertook a major study of gender segregation 

in order to show that sex-type attitudes and behaviors 

remain adaptable throughout the life course. He argues 

gender segregation is maintained by, "a lifetime system of 

social control," (1989:48) which implies that an underlying 

form of discrimination exists. The social control 

perspective asserts that pressures for women to pursue 

female-dominated occupations are experienced throughout a 

lifetime. A young woman's "unfeminine" behavior is likely 

to initiate disapproval from parents and peers. If a woman 

decides to pursue a non-traditional occupation she will 

likely face numerous obstacles, such as evaluative 

punishments (Jacobs and Powell 1984), for deviating from 

gender-role norms. Jacob's model of social control does not 

however, assert that the disadvantages accumulate over time 

(cf. Berryman 1983). Rather, he argues that empirical 

evidence suggests a "revolving door" model of gender 

segregation is operating. Jacobs discovers that 

occupational mobility is a "central finding, rather than an 

inconvenient fact .•. " (1989:62). The model suggests women 

flow into and out of occupations dominated by males, while 

the overall system experiences only gradual change. 
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In terms of the five criteria, Jacobs' research fares 

quite well. He conducts theoretically grounded research 

(the Theory criteria) and examines a number of occupational 

groups (the System criteria) over an extended period of time 

(the Dynamic criteria). In spite of his primary interest in 

the sex composition of occupations, Jacobs also begins to 

satisfy the Multivariate criteria by incorporating other 

sociodemographic variables like age, education and race into 

his analyses. Unfortunately, Jacobs' theoretical focus on 

sex segregation forces him to rely 'on sex segregation 

indices. Thus even though Jacobs explicitly recognizes the 

limitations of segregation indices, his research fails to 

meet the Measurement criteria. 
.' 

While Jacobs' research meets four of the five criteria, 

one of the biggest problems with the research is that his 

theoretical conclusions do not agree with empirical results. 

Jacobs relies on three forces: sex role socialization 

occurring early in life, gender tracking in schools, and sex 

segregation in the labor force, to explain occupational sex 

segregation (1989:8-10). Unfortunately, Jacobs, like the 

previous researchers who have examined these three types of 

social influences, does not find empirical evidence for any 

of the factors, yet he remains convinced that social 

influences play an important role in maintaining sex 

segregation. 
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In the case of childhood sex role socialization, Jacobs 

discovers that the connection betw~en occupational 

aspirations and subsequent achievements is "extremely weak" 

(1989:104). This conclusion supports previous research 

(e.g. Brito and Jusenius 1978, waite and Berryman 1985) 

which also finds little evidence for a connection between 

aspirations and occupational outcomes. similarly, Jacobs 

concludes that "the informal tracking system in college has 

not been effective in blocking women's progress" (1989:132). 

That is, women seem to overcome gender tracking in schools. 

Finally, Jacobs argues that "individuals are not locked into 

the sex-type of the occupations in which they begin their 

careers" (1989:165), which suggests that the influence of 

the labor market on gender segregation is weak. 

Jacobs, however, ignores the empirical results and 

instead concludes the three influences are necessary but not 

sufficient conditions of occupational sex segregation. ,In 

sum, Jacobs combines the three unsupported perspectives (sex 

role socialization, gender tracking, and labor force sex 

segregation) into a single theory which suggests that 

individuals experience imperfect social control throughout 

their lives. 



Hybrid Approaches: Elements of supply and Demand 

Queuing Theory 

Research focusing on labor queues (e.g. Cohn 1985, 

Reskin and Roos 1990) views the labor market as a queue, 

based on employers' rankings of potential workers (Thurow 

1969, 1972, 1975). Employers prefer to hire people from 

particular social groups, hence the "best" jobs go to the 
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most preferred workers. 2 For instance, Thurow argues that 

blacks experienced more unemployment than whites because 

employers ranked whites higher than blacks in the labor 

queue. As Reskin and Roos put it, "When group membership is 

overriding, rankers invariably favor persons from the group 

they prefer ••• " (1990:31). However, as upwardly mobile 

groups (e.g. whites) abandon their jobs, employers are 

forced to move down the queue in order to find workers (e.g. 

blacks). As a result, groups ranked lower in the queue are 

able to enter into new occupations. 

In the Thurow's original specification, queuing theory 
" 

can be viewed as a pure demand side approach; the employers 

2The model used in the dissertation makes no claims about 
the superiority of one occupational group over another. 
Such terms are employed only in the context of other 
theoretical approaches. 
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rank the workers and then choose those they prefer. 

However, in recent years queuing theory has been treated' as 

a hybrid approach, containing elements of both the demand 

and supply perspectives. 

Job Queues, Gender Queues 

In a number of case studies, Reskin and Roos (1990) 

explore occupational sex segregati~n using a version of 

queuing theory which combines both supply and demand 

approaches. They argue that queuing theory can account for 

the influx of women into traditionally male occupations; 

when men begin to take more preferable jobs, employers turn 

to women. 

In their version of queuing theory, Reskin and Roos 

argue that most of the occupations they studied became 

feminized because, "earnings, benefits, prestige, job 

security, autonomy, or chances for advancement failed to 

keep pace with those in other occupations" (1990:42). 

Furthermore, in the 1970's employers began to reduce the 

bias against hiring women and changed their presumptions 

regarding women's productivity and/or employment costs 

(1990:48-58) . 

In spite of the long list of factors generating th~. 

feminization of occupations, one general factor underlies 
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Reskin and Roos' argument about women's movement into and 

out of occupational groups: Individual preferences. Reskin 

and Roos argue that preferences can take a variety of 

economic and noneconomic forms (i.e. working conditions, 

autonomy, social standing, stereotypes, etc.). However, 

rather than specifying a testable mechanism underlying 

individual preference, Reskin and Roos' simply suggest that 

"the superior rewards of male occupations will spur female 

entry" (1990:308). 

Reskin and Roos argue that the financial costs 

associated with hiring a particular group of people alter 

the sex composition of occupations. They state, "Any change 

that reduces an occupation's financial rewards, mobility 

opportunities, or job security can depreciate its ranking in 

a job queue" (1990:44). For instance, technological 

developments can alter the work setting by deskilling jobs. 

As a job becomes deskilled, employers can either cut wages 

or replace current workers with less skilled and cheaper 

workers (Braverman 1974). Financial changes have also 

occurred because antidiscrimination regulations, such as 

Title VII of the 1964 Civil Rights Act, penalized employers 

who exhibited sexually discriminatory hiring practices. 

Reskin and Roos also suggest that workers take a number 

of noneconomic factors into consideration. For instance, 

people involved in the women's movement and the sexual 
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revolution began to question traditional gender roles 

regarding courtship practices, marriage and work. As a 

result of these liberalizing attitudes, women now aspired to 

enter occupational groups to which they had previously had 

not. 

In terms of the five criteria, Reskin and Roos' 

research meets the Theory criteria because the study 

provides a theoretical explanation for the sex composition 

of occupations. Unfortunately, since Reskin and Roos's " 

study focuses primarily on the sex composition of 

occupations, the research fails to meet the Multivariate 

criterion. However, other researchers have used the 

perspective to explain the racial composition of occupations 

(see discussion below) • 

The queuing approach of Reskin and Roos meets the 

Measurement approach because they do not rely on segregation 

measures. Reskin and Roos study also meets the Dynamic 

criteria because it examines shifts in the gender 

composition of occupations. However, since their study does 

not examine a large number of occupational groups, the 

research does not satisfy the System criteria. In fact, 

Reskin and Roos test their theory by selecting 14 

occupations from among the 33 (only 11 cases are presented 

in their book) which showed a disproportionate increase in 

women's representation between 1970 and 1980 (1990:22). The 



case study approach of Reskin and Roos results in a 

selection bias; Reskin and Roos sample on the dependent 
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variable (i.e. they only examine occupations that experience 

feminization). since Reskin and Roos fail to look at 

occupations that didn't feminize, they can't be certain that 

the processes which influence occupational feminization are 

unique to their fourteen occupations. Indeed, as 

researchers begin to examine other occupations (e.g. 

computer workers), they are starting to discover results 

that do not support the queuing perspective of Reskin and 

Roos (Wright and Jacobs 1994). 

Despite meeting the Theory criteria, the queuing 

perspective of Reskin and Roos, with its emphasis on 

preference, often cannot be distinguished from neoclassical 

economic theory. Since queuing theory is very similar to a 

neoclassical economic approach, the approach falls into the 

same traps as other theories which stress the importance of 

preference or taste (cf. Mayhew 1980, 1981). Even 

economists recognize that explanations based on preference 

are not testable. As Zellner puts 'it, "Unless the theory 

provides a way of predicting (independent of information 

provided by the occupational distribution itself) those 

occupations for which women have a greater taste than do 
~ 

men, we cannot test for the impact of differential tastes on 

occupational choice" (1975:130). 
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In fact, Reskin and Roos admit that their version of 

queuing theory is very similar to a neoclassical economic 

account (1990:307). Reskin and Roos make the assumption 

that people choose the outcome which maximizes gain (i.e. 

superior rewards), however, they believe that the queuing 

perspective improves on the neoclassical economic approach 

because they focuses on the "collective nature of sex 

segregation" (1990:307). Reskin and Roos also argue that 

they focus on noneconomic factors, such as working 

conditions and autonomy, which can affect workers' rankings 

of occupations. Furthermore, Reskin and Roos claim that the 

queuing approach changes the focus,. "from the 

characteristics of female workers to the structural 

properties of labor markets, which in turn are shaped by the 

preferences of employers and male workers" (1990:308-309). 

While Reskin and Roos believe that they stress 

noneconomic factors, many of the noneconomic factors 

supposedly influencing preference structures such as 

traditional beliefs, were found to be of minor importance in 

the case studies. In fact, research indicates that 

attitudes about the kinds of work permissible to women 

change after rather than before occupations feminize (Reskin 

and Roos 1990). Thus, the empirical findings suggest that 

the traditional beliefs are causally antecedent to 

occupational feminization, rather than causally prior. 



Queuing theory focuses on the individual choice and 

assumes that the choice is governed by a preference 

structure. While Reskin and Roos may take noneconomic 
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rewards into account, they find little support for such 

incentives in their case studies. In sum, they must rely on 

the assumptions that humans carefully and deliberately rank 

their preferences (both economic and noneconomic) and that 

they act on the basis of this order. These assumptions lead 

queuing theorists (and other theorists relying on 

preference-based explanations of occupational outcomes) to 

merely provide a descriptive interpretation of the observed 

data, rather than a scientific explanation of what 

determines the sociodemographic composition of occupations. 3 

A Piece of the Pie 

An important aspect of the queuing model is its 

generalizability, which has allowed researchers to explain 

not only sex composition, but also the racial composition of 

occupational groups. Most notably, Lieberson's A Piece of 

the Pie (1980) undertakes a large scale study of 

3 Salmon (1984) provides a lucid discussion of the 
distinction between scientific explanation and other types 
of explanation, as understood by philosophers of science. 
Mayhew (1980, 1981) offers a sociological critique of 
preference-based theories along these same lines. 
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socioeconomic differences between blacks and South - Central 

- Eastern (SCE) European immigrants in the united states at 

the turn of the century. The study seeks to answer the 

question of why the average black status is below that of 

the average white of SCE European origin. In order to 

explain present day differences in socioeconomic status, 

Lieberson examines the racial composition of occupations. 

He is primarily interested in finding out about conditions 

earlier in the century which led to the present day gaps. 

In the process, he develops and tests a version of queuing 

theory. 

Lieberson posits several alternative hypotheses 

regarding the difference(s) in socioeconomic status. These 

hypotheses include: 1) The operation of a differential 

opportunity structure, primarily stemming from racist 

attitudes, that preferred the SCE Europeans over blacks; 2) 

The timing of black migration from the south, which occurred 

after the demand for relatively unskilled work had 

diminished; 3) A generational arg~ment which suggests that 

blacks have not been in the North as long as SCE European 

groups and the gaps will lessen after a few generations; 

and 4) Personality differences, in that the SCE European 

groups possessed a more favorable orientation as compared to 

blacks. 

According to Lieberson, a rank order of jobs (i.e. a 
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queue) will develop. If a certain racial group is favored, 

then members of this group will fill the attractive jobs 

while the less favored racial groups will be left with less 

attractive jobs. Additionally, the assumptions imply the 

dominant racial group will be able to remain in an 

advantageous position since other members of the dominant 

group (i.e. children and friends) will be an a good position 

to obtain the most desirable jobs. 

Lieberson applies his model to data from the 1900 

census, which solicited exceptionally detailed occupational 

information from respondents. In general, blacks and seE 

Europeans were similarly represented in a number of broad 

occupational categories. The empirical results indicate 

that while neither blacks nor seE Europeans held many of the 

desirable jobs, the groups tended to concentrate in 

different occupations. For instance, blacks held many 

service jobs, while the seE Europeans were more concentrated 

in manufacturing industries. In conclusion, Lieberson 

suggests that these concentrations are based on networks of 

ethnic contacts and experiences that in turn direct other 

associates in these directions. 

In terms of the five criteria, Lieberson's research 

partly meets the Theory criteria since the study grounds 

itself in a queuing theory approach. However, the study 

does not completely satisfy the Theory criterion because 



Lieberson does not directly examine the racial composition 

of occupations. Instead, Lieberson wants to explain 

differences in the socioeconomic status between European 

immigrants and blacks. Lieberson argues that occupational 

inequality, along with educational attainment, residential 

segregation, regional differences, legal issues, and other 

social conditions, play an important role in these status 

differences. 
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Lieberson attempts to measure occupational changes 

among blacks and new Europeans by cross tabulating different 

birth cohorts by their occupational composition in 1960. 

Thus, while Lieberson wants to perform a dynamic analysis, 

he restricts analysis to a single point in time; The study 

fails to satisfy the Dynamic criteria. On the other hand, 

the study examines multiple occupational groups, so the 

system criterion is met. Additionally, even though Lieberson 

is primarily interested in race, he attempts to take other 

variables such as age and sex into account (the Multivariate 

criterion). Finally, Lieberson does not rely on a 

segregation measure so his study meets the Measurement 

criteria. 
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Dual Economy Theory 

Another hybrid perspective adapts ideas from dual 

economy theory to explain the segregated occupational 

structure. One branch of the dual economy approach 

addresses the dichotomous nature of the economic 

organization of firms and industries (cf. Wallace and 

Kalleberg 1981). Hence, Averitt (1968) discusses center and 

periphery firms, Galbraith (1967, 1973) speaks of planning 

and market systems, and O'Connor (1973) talks about monopoly 

and competitive sectors. Despite the different terms, ~~l 

the theorists use a dichotomous conception to describe the 

economic organization of firms. 

A second branch of dual economy theory uses the 

distinction between core and periphery sectors to describe 

the segmented nature of the labor force (Althauser and 

Kalleberg 1981, Bonacich 1976, Doeringer and Piore 1971, 

Edwards 1975, 1979). In general, the core sector consists 

of firms which have large scale markets, high profits, large 

numbers of employees, high wages, stable employment and 

opportunities for upward mobility. In contrast, the 

periphery sector consists of firms with economically 

restricted features such as local/regional markets, low 

profits, small size, low wages, unstable employment and 

limited opportunities for advancement. 
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Theorists have adapted ideas from the second branch of 

dual economy theory which focuses on the segmented nature of 

the labor force to explain the initial sorting of minorities 

into homogenous groups within the different sectors. 

Researchers point to several factors in order to explain the 

existence of occupational race segregation (cf. Kaufman 

1986). On the supply side, minorities may be forced to take 

work in the periphery sector because minority ghettos are 

geographically proximate to the periphery sector. Dual 

economy theorists borrow from neoclassical economics to 

argue that core sector firms can successfully absorb the 

costs of discriminatory practices. Furthermore, minorities 

tend to stay mired in periphery sector jobs because the 

characteristics of periphery employment make vertical 

movement to core sector employment unlikely (cf. Edwards' 

1975) . 

In terms of demand pressures, dual economy theorists 

argue that minority status can be used as an inexpensive 

screening device by which employers decide to hire 

particular individuals on the basis of group membership, 

rather than individually assessing each applicant's skills 

or qualifications (Hodson and Kaufman 1982, Kaufman 1986). 

Both the supply and demand factors result in a racially 

segregated, dual sector economy. 

The literature has begun to question the theoretical 



propositions of the dual economy model (e.g. Cain 1976, 

Hodson and Kaufman 1981, Kalleberg, Wallace and Althauser 
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1981, Wallace and Kalleberg 1981). These critiques point 

out that many theoretical aspects of the dual economy model 

remain unspecified. For instance, Hodson (1983) recognizes 

that the dual economy perspective lacks a theoretical 

justification for limiting the approach to two sectors. 

Additionally, the core and periphery sector remain undefined 

and the links between the two sectors have never been fully 

elaborated (Cain 1976, Hodson 1983, Zucker and Rosenstein 

1981). Finally, the theoretical problems are heightened by 

the fact that empirical critiques suggest that researchers 

within the dual economy approach have not reported 

consistent findings (Zucker and Rosenstein 1981). 

The dual labor market approach does not fulfill the 

Theory criterion, in spite of fact that the perspective 

seems to specify a theoretical explanation to explain the 

existence of homogeneous occupational groups. Many 

researchers criticize the dual economy approach because the 

model appears primarily descriptive, rather than predictive 

(Hodson 1986, Kaufman et al. 1981). As Hodson comments: 

A description of the economy as dual in nature ••• is combined 
with a description of the labor market as dual in structure. 
The knowledge that blacks and women as subordinate groups 
are employed in inferior jobs is then added, and a 
parallelism between powerful and weak sectors, ••• and 
dominant and subordinate groups is then postulated. 
(1983:29) 
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In other words, the model gives a rich description of the 

process of occupational segregation, but fails to provide an 

account of why the process is occurring. 

The dual economy approach focuses primarily on the 

existence of the dual labor market and its' broad 

implications for society, rather than providing a mechanism 

for changes in the sociodemographic composition of an 

interrelated system of occupations. Any changes in the 

sociodemographic composition of occupations are explained ad 

hoc. Furthermore, dual economy research does not satisfy 

the Theory criterion because most empirical research treats 

the firm or industry (cf. Wallace and Kalleberg 1981) as the 

unit of analysis, rather than the occupation. 

Partly as a result of the theoretical focus, the dual 

economy approach falls short of meeting the other four 

criteria. The research satisfies neither the Dynamic 

criterion nor the Measurement criterion because dual economy 

researchers do not explain shifts in the social composition 

of occupations. since the perspective seeks to explain 

labor market segmentation rather than occupational 

composition, the System criteria is also not satisfied. 

Finally, the dual economy approach often ignores the 

importance of other sociodemographic variables, like age and 

education, so the perspective does not satisfy the 

Multivariate criterion. 
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The Age Composition of occupations 

Psychological Research 

While the majority of studies employing both supply and 

demand approaches examine occupational composition in terms 

of gender and race, some research has focused on other 

sociodemographic characteristics. About twenty years ago, 

psychologists started to examine the age structure of 

occupations (Smith 1968, 1969, 1973). Much of this research 

was concerned with developing a classification system for 

occupational groups. For instance, smith (1969) used a form 

of cluster analysis (cf. Morrison 1990) to extract a 

classification system based on the age distributions of 

occupations in the 1966 Census of England and Wales. 

Later, research focused on discovering the determinants 

of an occupational group's age structure. smith (1973) 

attempted to determine whether an occupation's age structure 

resulted from: 1) historical and economic factors or 2) a 

process matching age related characteristics to the demands 

of jobs. According to the first hypotheses, the age 

structure of an occupation reflects the age range of labor 

available to the occupational group in the present and past. 

For example, this hypotheses suggests that the number of 

airline pilots in the age range of 60-64 in 1960 is a 
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function of the number of airline pilots who were recruited 

in the 1920's (Smith 1973:484). 

The second hypotheses implies ·that age is correlated 

with skills and/or abilities. Since each occupation 

consists of a set of unique task requirements, the age 

structure of occupational groups reflects the process by 
~ 

which people of particular ages are matched to jobs with 

particular tasks. Thus, this hypothesis predicts that there 

are few airline pilots between the ages of 60-64 because 

people in this age range are not able to meet the skill 

demands of the occupation (smith 1973:484). 

smith provides an empirical analysis with temporal data 

to test the hypotheses. smith tests the opposing hypotheses 

with a subset of the British census in 1961 and 1966. Smith 

used the 1961 occupational age structures to project the 

1966 occupational age structures on the basis of each 

hypothesis. Then, he compared the observed 1966 

occupational age structure to the predicted age structure 

under each of the opposing hypotheses. 

The data suggest that the relationship between the 

characteristics of individuals in a particular age group and 

the skill requirements of a jobs determines the age 

structures of occupations (i.e. the second hypothesis was 

supported). Unfortunately, smith's empirical analysis fails 

to provide strong tests of the opposing hypotheses because 
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the study was riddled with design errors. First, the 

British census used a different set of age groups in the 

different years. For the 1961 age classification, a 10 year 

range was used but the 1966 used a 5 year range was 

employed. As a result of this coding change, direct 

comparisons between the age structures cannot be made. 

Second, since individuals were aggregated into broad, a 

priori age categories (i.e. 25-34, 35-44, and so forth), the 

5 year time lapse between data collection creates problems 

when comparing 10 year age groups. For instance, 

individuals between the ages of 35-44 in 1966 were in the 

25-34 age range in 1961, but because a different set of age 

groups was used in 1961, the individuals would be classified 

in the ten year age group 25-35 for the earlier period. 

Notwithstanding the design errors, the psychological 

research on the age composition satisfies four of the five 

criteria behind a good explanation of the sociodemographic 

composition of occupations. First, the study meets the 

Theory criterion because smith not only specifies a 

theoretical explanation, but he derives and tests a set of 

opposing hypotheses. Second, the research fulfills the 

Dynamic criterion in a limited way by examining age 

distributions at two different points in time. Third, 

smith's research meets the System criterion because he does 

not limit attention to a subset of occupational groups. 
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Fourth, the study does not use a segregation measure so the 

Measurement criterion is met. 

The only criterion that Smith's research fails to 

satisfy is the Multivariate criterion. Not only does Smith 

focus all of his attention on age, but he restricts the 

analysis to men. This decision not only limits the 

generalizability of his findings, but makes his results 

suspect. If the study were to be replicated in the united 

States, both race and sex would have to be considered before 

coming to any strong conclusions. 

Sociological Research 

~ 

One of the most innovative sociological studies of the 

sociodemographic composition of occupations explored the 

differences in age distributions across occupational groups 

(Kaufman and Spilerman 1982). Using data from the 1970 

census, the authors explicitly examine the age distributions 

of occupational groups. Their analysis is based on the idea 

that job changes throughout the life course are structured 

and consequently, these changes should express themselves in 

the age distributions of occupations. They predict that in 

general, age distributions will fall into one of five 

classes: 1) Young workers overrepresented; 2) Middle aged

workers concentrated; 3) Older workers overrepresented;" 4) 
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uniform age distribution; and 5) U-shaped distributions, 

with young and older workers overr~presented. Kaufman and 

Spilerman assert that these distributions are generated from 

factors such as the physical requirement of tasks, 

retirement rules, training requirements, and job linkages. 

Their results support the idea that age distributions of.· 

occupations conform to one of the five classes. 

Kaufman and Spilerman's work provides an important 

precedent for the current dissertation. Their study 

illustrates the distinction between an examination focusing 

on the distributions of a sociodemographic variable across 

occupational groups, and a study that relies on a measure of 

segregation in order to summarize the entire system. 

Moreover, the study allows researchers to distinguish 

between occupational groups on the basis of the 

sociodemographic composition of the members. Hence, in 

contrast to many of the gender or race studies, Kaufman .and 

Spilerman directly examine the age distributions of 

occupational groups. This focus begins to move the 

attention away from ideas of professionalism and 

institutionalized rules which often characterize studies of 

occupational groups (cf. Abbott 1988). By focusing on a set 

of historically particular rules which surround an 

occupational group, the inherent interdependence of the 

system is ignored. On the other hand, Kaufman and Spilerman 
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begin to explicitly take this interdependence into account, 

since they examine the social composition of a number of 

occupational groups simultaneously. 

Despite this distinction, the Kaufman and Spilerman 

study does not meets three of the five criteria outlined at 

the start of the chapter. First, the study does not meet 

the Theory criterion. Kaufman and spilerman attempt to 

identify various mechanisms which generate occupational age 

distributions, however, they do not provide a formal, 

parsimonious, theoretical account of why these mechanisms 

are important. Instead, they argue that a variety 

demographic and institutionalized forces create a diversity 

of age distributions and rely on statistical models to show 

the reader which factors generate which age distributions. 

Second, Kaufman and Spilerman's study also does not 

meet the Multivariate criterion. In addition to only 

examining a single variable (age), 'they restrict the study 

to males, thus ignoring many of the potential connections to 

the large body of literature concerned with the gender 

composition of occupational groups. 

Third, the study employs a cross sectional design so it 

does not meet the Dynamic criterion. Age distributions 

often drastically shift over time. This is especially 

possible for a variable like age, for unlike race or gender, 

which both remain stable throughout a lifetime, age 
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constantly increases for individuals. Therefore, the age 

distribution of a population systematically shifts its 

center to the right as its members age, unless there is 

constant replacement of older members with new, younger 

members. Or, as Kaufman and Spilerman suggest, occupational 

groups might be forced to attract new members from the 

population as current members leave to become members other 

occupations. Unfortunately, the cross sectional design of 

the study makes it impossible to d~stinguish any changes in 

the sociodemographic composition of occupations. 

Kaufman and Spilerman's study satisfies the System 

criterion because the researchers analyze the age 

distributions of a wide variety of occupational groups. " The 

research also fulfills the Measurement criteria because the 

study does not rely on segregation indices. On the other 

hand, Kaufman and Spilerman identify only five different 

types of age distributions, so a more detailed measurement 

scheme would allow for a comprehensive analysis of age 

distributions (see Chapter 8 for an elaboration of the 

Kaufman and Spilerman age composition study). 

Recruitment, Retention and Labor Force Cohort 

Simpson, simpson, Evers and Poss (1982) attempt to " 

examine how occupations recruit and retain workers from 



73 

different age cohorts. The researchers claim that 

occupations can either recruit young workers who remain in 

the occupation throughout their entire lives, continually 

recruit young workers and replace them with new young 

workers as they original employees age, or rely on a steady 

supply of older workers as they are pushed out of other 

occupations. 

Simpson et al. propose an "occupational competition 

model" in which market characteristics like qualifications 

(e.g. education), opportunities (e.g. market span), rewards 

(e.g. earnings), and shelters (e.g. licensing) affect the 

recruitment and retention of labor forces. Unlike some of 

the previous research examined in this review which focuses 

on individual outcomes, this study treats occupations as 

"active components of labor markets," (1982:1288) which must 

compete for labor forces. In other words, Simpson et al. 

begin to recognize that occupations exist in an 

interdependent system. 

Simpson et al. also take other sociodemographic 

variables into account. In the tradition of dual labor 

market theory, they argue that men and women constitute 

separate labor forces (cf. Oppenheimer 1974, Wolf and 

Rosenfeld 1978). The researchers claim that since women are 

overrepresented in the secondary labor market, they need to 

separately analyze the sexes. 



simpson et ale use a measure of cohort representation 

as their dependent variable. The cohort representation 

measure indicates the extent to which representation of a 
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cohort in an occupation grows or shrinks as the cohort ages. 

According to the researchers, this .measure, "compares a 

cohort's representation when its members are 45-64 years old 

with its representation when they were 25-54 years old" 

(1982:1293). Using U.s. census data, they examine the 

effect of various market characteristics on representation 

changes for four 20-year cohorts (1920-1940, 1930-1950, 

1940-1960, 1950-1970). The researchers conclude that 

occupations compete for young workers more often then they 

compete for older workers. They claim that in general, 

occupational market characteristics explained the male 

cohort representation better than female cohort 

representation. 

In terms of the five criteria needed for a 

comprehensive explanation of the sociodemographic 

composition of occupations, the Simpson et ale study fares 

quite well, as compared to much of the previous research .• 

For instance, the researchers satisfy the Multivariate 

criterion because they incorporate multiple sociodemographic 

variables by examining changes in cohort representation with 

respect to sex. The researchers also meet the Measurement 

criterion because they do not rely on segregation measures 
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to characterize the social composition of occupations. 

Simpson et al. begin to fulfill the system criterion, 

by attempting to treat occupations as an entire system, but 

their analysis had to be restricted to a convenience sample 

of occupations because the occupational titles were not 

comparable across censuses. As a result of the sampling 

procedure, the sample never contained more than 32.2% of the 

male labor force and 29.1% of the female labor force. 

The study attempts to satisfy the Dynamic criterion by 

following four cohorts over 20 year periods from 1920-1940 

through 1950-1970. However, the researchers rely on cross

sectional methods for their sUbstantive analyses. 

Furthermore, Simpson et al. could not obtain measures for 

many of the market characteristics because the earlier 

censuses did not collect the needed information. For 

instance, before 1950, the census does not contain 

information on earnings or income by occupation and sex, so 

this market characteristic is excluded from the analyses of 

the first three cohorts. These measurement problems 

indicate that the study did not completely satisfy the 

Dynamic criterion. 

Finally, the study only partially meets the Theory 

criterion because the researchers are not actually examining 

the age composition of occupational groups. Instead, they 

attempt to estimate the effects of various market 



characteristics on each of the cohorts' representation in 

occupations when its members are young (25-44) as compared 

to when its members are old (45-64). Thus, while we learn 

which market characteristics contributed to occupations 

recruiting young workers from the male cohorts, we know" 

nothing about the mechanism(s) driving change in the age 

composition of the occupations. 

Conclusion 
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Recall, the primary purpose of the dissertation is to 

determine what accounts for shifts ,in the sociodemographic 

composition of occupations. If one wishes to 

comprehensively answer this question, I argue that an 

analysis must fulfill the following five criteria: 1) The 

model should be theoretically grounded (the Theory 

criterion); 2) The model should examine shifts in the 

sociodemographic composition of occupations over time (the 

Dynamic criterion); 3) The model should consider multiple 

sociodemographic variables (the Multivariate criterion); 4) 

The model should directly measure and examine changes in the 

sociodemographic composition of distinct occupations (the 

Measurement criterion); 5) The model should recognize that 

occupations exist in relation to one another (the System 

criterion~. 
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The review of the theoretical research relating to the 

sociodemographic composition of occupations illustrates that 

all previous studies fail to meet the five criteria to 

varying degrees. In fact, much of this research examines a 

single sociodemographic variable, like sex or race. The 

corresponding empirical work either excludes all members of 

a sample with certain sociodemographic characteristics (e.g. 

women) or the analysis lumps people with different 

sociodemographic characteristics together (e.g. blacks and 

whites) thus ignoring important social distinctions. This 

dissertation addresses these deficiencies by testing an 

ecological theory which, in principle, can incorporate any 

number of sociodemographic variables. Most importantly, the 

ecological theory does not restrict itself to anyone 

particular sociodemographic variable because the model 

treats social characteristics as relational, rather than 

individual properties (cf. Simmel 1894, Blau 1977, Mayhew 

1980, 1981) 

Descriptive studies begin to incorporate a larger 

number of variables into the analyses, but most of this 

research focuses primarily on explaining trends in either 

gender or race inequality using various measures of 

segregation. Since the descriptive studies often lack a 

theoretical punch, it becomes difficult to discern what 

questions motivate the research. 
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In contrast to much of the previous descriptive work on 

the social composition of occupation, I present a set of 

hypotheses about shifts in the sociodemographic composition 

of occupations derived from a distinct theoretical 

perspective. In fact, the form the data takes, as well as 

the statistical analyses are derived from the theory. Thus, 

this dissertation addresses the one of the major 

deficiencies of the descriptive research by providing a 

theoretical explanation for examining shifts across multiple 

sociodemographic variables, including an examination of the 

educational and age composition of occupational groups over 

time. 

Note the question this dissertation seeks to answer is 

different from the questions that most of the theoretical 

and descriptive research on the sociodemographic composition 

of occupations addresses. As Mayhew observed, "We cannot 

legitimately evaluate a theory by requiring it to answer 

questions to which it is not addressed" (1984b:307). Thus, 

the dissertation does not explicit~y test a labor market 

theory; labor market theories were developed to account for 

different phenomena, such as income differences or 

segregation. On the other hand, the labor market theories 

(and corresponding theories of segregation) are not directly 

concerned with predicting year to year fluctuations in 

sociodemographic characteristics like the age distribution 
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of occupational groups. 

While no study has explicitly addressed the question 

posed in this dissertation, the previous literature 

indicates that compositional patterns exist across 

sociodemographic variables. In fact, many of these studies 

allude to the promise of applying a theoretically based 

model which can incorporate a number of sociodemographic 

variables and examine yearly fluctuations in the 

sociodemographic composition of a number of distinct 

occupational groups. That is, a model that meets the five 

criteria needed for a comprehensive analysis of occupational 

composition. A discussion of a model which meets these 

criteria is provided in the next chapter. 
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CHAPTER 3: THE ECOLOGICAL MODEL 

The Niche 

In this chapter, I introduce an ecological model which 

meets all five of the criteria needed for a comprehensive 

explanation of the sociodemographic composition of 

occupations. Unlike the previous literature, this model 

provides a theoretical mechanism which can account for 

sociodemographic changes in over forty distinct occupational 

groups across multiple sociodemographic variables. I 

discuss the theoretical aspects of the ecological model 

below. 

The core concept of the ecological model used in this 

study is the niche. The niche is defined by the 

sociodemographic characteristics of the group's members (cf. 

McPherson 1983). Previous literature on the social 

composition of occupations implicitly provides evidence for 

the existence of occupational niches, but these studies fail 

to put the entire system together in a systematic way. By 

considering occupational groups as competing for members in 

distinct niches, the model acknowledges simmel's suggestion; 
" 

the model sheds light on the structure and interdependence 

of social forms. 

Bioecologists (Hutchinson 1957) originally formulated 
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the concept of the niche in order to describe the physical 

location in which an animal population exists. The 

bioecologists conceive of a population's niche as the 

multiple dimensional property space where the population" 

fitness (or survival probability) is positive (see 

MacArthur 1968). Hence, niche dimensions consist of 

resources such as food, water supply and other properties of 

the environmental habitat. Each species occupies a unique 

location along a dimension, depending on the particular 

combination of resources being exploited, although two 

species may share one or more of the dimensions. 

The location of the niche depends on the presence or 

absence of competitors in a region. When two species 

compete for the same resource for survival, their niches 

overlap. On the other hand, if two species do not contend 

for the same resource, their niches are non-overlapping. At 

any given point, the niche's position is the result of 

interactions with other species. Hence the system takes on 

a dynamic nature as species interact with competitors. 

The concept of niche can plausibly be extended into any 

domain where the social group is a meaningful unit of 

analysis. That is, any social group can be characterized by 

the sociodemographic composition of its members. In a 

series of papers on voluntary groups (McPherson 1983, 

Popielarz and McPherson 1995, McPherson and Ranger-Moore 



1991, McPherson and Rotolo 1995) researchers used the 

concept of the niche in order to model the dynamics of 
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voluntary groups. One of the most important resources for 

any group are the humans who comprise it. In social terms, 

these resources are defined by the characteristics of the 

group's members. The concept of the niche allows groups to 

be viewed as social entities, defined by the 

sociodemographic characteristics of the members. l Niches 

are defined in terms of sociodemographic dimensions, so 

niches can be mapped along any number of sociodemographic 

variables. since occupations are comprised of people with 

measurable sociodemographic characteristics, the concept of 

the niche can be extended to the case of occupational 

groups. 

Niche width 

The simplest way to map an occupational niche is in 

terms of a single sociodemographic variable. 

Sociodemographic information on members of each occupational 

group provides an estimate of niche position; the mean of 

the distribution indicates the niche center and the standard 

1 The model makes no assumptions about the relative 
salience of sociodemographic characteristics; the model 
focuses on form rather than content (cf. Simmel 1894). 
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deviation indicates the niche width. 

When considering multiple sociodemographic dimensions, 

means and standard deviations are calculated for all the 

oontinuous sociodemographic variables of interest, within 

each occupation (e.g. age and education).2 The niche width 

is usually estimated with a 1.5 standard deviation window 

around the mean. Researchers usually experiment with a 

variety of window sizes, ranging from 0.5 to 2.5 standard 

deviations. Effects tend to disappear if window sizes are 

too large or small. I initially suggest a window size of 

1.5 since this width has produced favorable results across a 

variety of settings (McPherson 1983, McPherson and smith-

Lovin 1988, McPherson and Ranger-Moore 1991, McPherson and 

Rotolo 1995). 

As 'McPherson (1983) argues, the niche width along a 

dimension indicates the degree of specialization. 

occupational groups which attract members from a larger 

segment of social space are considered generalists while 

occupational groups which attract members from a limited 

segment of social space are specialists (McPherson 1983). 

An example of two hypothetical occupational niches in 

2-dimensional space is presented in figure 1. The x-axis is 

2 For a discussion of how binary dimensions like 
race and gender are treated, see Chapter 4. 



Figure 1: Hypothetical occupational Niches in a 2-
Dimensional Age-Education Social Space. 
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the education dimension and the y-axis is the age dimension. 

The borders of the box represent the niche width (i.e. the 

standard deviation window) and the .letter in each box is the 

center of the niche (i.e. the mean). Occupation B attracts 

members from a small range of age (20 to 28 years old), 

while occupation A attracts members from a larger range (23 

to 50 years old). Thus, occupation B is a specialist arong 

the age dimension and occupation A is a generalist. On the 

other hand, occupation A attracts members from a larger 

range along the education dimension (8 to 14 years), while 

occupation B has a smaller niche width along the education 

dimension (12 to 16 years). Hence, the figure shows that 

occupational groups can specialize in one dimension and 

generalize in another. 

Classifying occupational Groups 

Questions of occupational classification have always 

played an important role in the work and occupations 

literature (cf. Spilerman 1977). For example, ethnographic 

studies (Caplow 1954, Slocum 1966) construct typologies 

which can be used to group occupations into a small set of 

categories. Additionally, other classification schemes 

based on the Census Bureau's typology are often employed 

(cf. Taylor 1968, Ritzer 1972). 
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Occupational groups can be either finely or broadly 

defined. At one extreme, since every job consists of a 

unique set of routines, a unique occupational group can be 

defined for each job. For instance, consider two custodians 

at IBM. One may be responsible for cleaning office'floors, 

while the other cleans windows. As the routines become more 

and more defined, every job becomes unique. Hence, each 

custodian is a member of a unique occupational group 

consisting of one member, since the two jobs do not have 

exactly the same set of routines. At the other extreme, a 

researcher could consider the social world in terms of one 

or two occupational groups. For instance, if a person is 

getting paid for doing a job, then that person is a member 

of the occupational group called workers. 3 In another case, 

jobs could be divided into blue-collar and white-collar 

positions. Unfortunately, such broad aggregation schemes 

mask differences between jobs. 

A niche analysis requires jobs to be aggregated into 

occupational groups, so the classification scheme must be 

defined a priori. If occupational groups are too coarsely 

3 social scientists have recognized that a large 
proportion of individuals (e.g. women) perform "work" 
without receiving a wage or pecuniary compensation. For 
instance, Milkman and Townsley (1994) provide a historical 
review of gender arrangements in social and economic life. 
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defined, then niches cannot be distinguished (i.e. everyone 

belongs to the same occupation). conversely, if too many 

detailed occupational groups exist, then there won't be 

enough power to perform statistical tests of the hypotheses. 

Researchers have overcome the aggregation issues in niche 

analyses (cf. McPherson and Rotolo 1995) by carefully 

defining groups so that there is a balance between 

statistical power and aggregation level. Aggregation issues 

are discussed in more detail in the next chapter. 

Theoretical Assumptions: Why do occupational groups have 

niches in sociodemographic space? 

Of course, the success of any theory hinges on its " 

assumptions. Following the scientific view of hypothetical 

realism this dissertation treats the assumptions as no more 

than working hypotheses that require constant validation 

(Lorenz 1963, Mayhew 1981, 1984a, 1984b). Hence, this 

theory is not necessarily the only theory that can explain 

the social composition of occupations. Rather, the theory 

is just one explanation that must be subjected to empirical 

tests. In all cases, theories are not assumed true upon 

explication. Rather, theories are stated for the purpose of 

testing. 

With this in mind, I present the first assumption of 
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the model: The flow of individuals into occupations is 

mediated by social network ties. In some cases workers 

supply themselves to particular occupational groups on the 

basis of information received from network ties (i.e. supply 

networks), while in other cases, employer demands for 

particular workers is shaped by information received fr~~ 

the employer's network ties (i.e. recruitment networks). 

Keep in mind however, that this assumption does not limit 

the focus to a particular type of network tie; at the 

individual level, social networks mediate information flow 

in both directions (i.e. supply networks and recruitment 

networks). An individual cannot become a member of an 

occupational group that he/she has never considered, nor can 

an employer recruit a person without some type of inial 

contact. Thus, the social network underlies any discussions 

of occupational outcomes at the individual level. 

Social theorists, beginning with Simmel (1908), have 

recognized the importance of the web of ties between 

individuals. simply put, all individuals are embedded in 

networks of social associations. Associations or relations 

can be based on kinship, friendship, group membership, or 

even dominance. The social network allows researchers to 

conceptualize these ties by assuming that relationships 

between actors (i.e. individuals, organizations, nations, 

and so forth) can be represented by a set of connections 
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among actors (Knoke and Kuklinski 1982, Scott 1991). 

The ecological model assumes network ties influence the 

flow of members into and out of occupational groups. other 

social theories have either implicitly or explicitly focused 

on how information obtained through social network ties 

affects membership in an occupational group. However, the 

theories employ different mechanisms. For instance, social 

control theorists, who leave the concept of the social 

network implicit in their approach, assert that lifelong 

social pressures force people into particular occupational 

groups (Jacobs 1989). On the other hand, some network 

theories emphasize the more material aspects of the 

information flow, such as the significance of existing 

social ties in generating occupational opportunities 

(Granovetter 1995, Lin and Durnin 1986). I further review 

theories which explicitly stress the importance of social 

ties in mediating occupational outcomes below. 

social Network Models of opportunity 

Social networks yield occupational opportunities for 

individuals as they associate with members of particular 

occupational groups. In his pioneering book, Getting a Job, 

Mark Granovetter provides strong evidence suggesting that 

many people find jobs with information received from social 
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contacts (1995). Granovetter's research spawned a large 

body of theoretical and empirical research which shows t.hat 

personal contacts are an important means of recruiting 

individuals for employment (Granovetter 1981, 1986, 

Corcoran, Datcher and Duncan 1980, Holzer 1987, Braddock and 

McPartland 1987). 

A primary goal of Granovetter's book was to show that 

people often found jobs as a result of information received 

from social network ties, in contrast to economic job search 

theories which treat labor as just another commodity (cf. 

Mortensen 1986). Granovetter consistently cites research 

findings suggesting that well over half of job placements 

come from informal sources. In this sense, the information 

provided by the network contact opens up an opportunity for 

the individual to obtain employment. 

Granovetter's research points to the importance of 

considering the large number of jobs not found by search 

(i.e. situations in which employers and potential employees 

do not attempt to determine each others' identities and 

offers). As Granovetter puts it, "The inattention to those 

who find their jobs without a search amounts to a serious 

selection bias against cases where people are channeled into 

jobs through their position in an interpersonal network ••• " 

(1995:145). Furthermore, economic search theories fail to 

recognize that individuals participate in other activities 



providing contact networks for information about jobs (cf. 

McPherson and smith Lovin 1982, Granovetter 1995). 
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Many ethnographic accounts also stress the importance 

of personal contacts when looking for a job. Bodnar, Simon 

and Weber (1982) discuss the case of a Polish immigrant who 
" 

stated, "The only way you got a job (was) though somebody at 

work who got you in ..• as far as your application goes, that 

was a big joke" (1982:56-7). Furthermore, the existence of 

ethnic enclaves (Wilson and Portes 1980, Portes 1981, Portes 

and Bach 1985) which consist of a clustering of local firms 

that hire co-ethnic workers, suggests the consistent stream 

of immigrants from a particular country creates a supply 

network for certain types of jobs. ' Newly employed 

immigrants not only fill up existing jobs, but provide 

friends and family in their homeland with information about 

job opportunities (cf. Light and Karageorgis 1994). 

Lin and Dumin (1986) find further support for the " 

argument that social network ties provide important 

opportunities for individuals to access occupational groups. 

These researchers adapt a theory from Lin (1982) about the 

relationship between social resources (i.e. resources 

accessible to ego through network ties) and instrumental 

action (i.e. action taken to gain resources such as wealth, 

power and so forth) in order to examine access to 

occupational groups. Lin's original theory suggests that 
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individuals with particular personal and structural 

characteristics will have easier access to social resources 

and that in turn, these individuals will be more able to 

successfully use the social resources for instrumental 

purposes. 

Lin and Dumin assume that positions in the occupational 

structure represent social resources. Then, they examine 

the extent to which social ties mediate access to various 

occupational groups and whether the type of tie, as wel~. as 

ego's original structural position, have an influence on the 

occupational outcome. Lin and Dumin measure ego's original 

structural position with the father's occupation and measure 

the strength of social ties by indicating whether the 

network connections are composed of relatives, friends 

and/or acquaintances. While Lin and Dumin examine access to 

only twenty occupations [classified into upper-white (e.g. 

manager), lower-white (e.g. secretary), upper-blue (e.g. 

mechanic), and lower-blue (e.g. waiter) occupations], their 

empirical analyses suggest that the original structural 

position and the strength of ties affect access to 

occupations. 

While many researchers have focused on the supply side 

aspect of social networks, other social scientists have 

recognized that from the point of view of the employer, 

recruitment also frequently involves the network ties. For 
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instance, Marsden and Campbell (1990) examine the 

recruitment methods used by different types of 

organizations. Marsden and Campbell present both economic 

and organizational arguments to explain why employers also 

use network contacts to recruit new workers. According to 

the economic argument, recruiting new employees through 

existing network ties avoids excessive screening costs 

associated with other recruiting strategies, such as 

newspaper advertisements and employment agencies (cf. 

Richardson and Stubenfield 1963, Rees 1966). The 

organizational arguments focus on how differences in 

organizational size, internal structure and environmental 

conditions affect recruiting strategies. Marsden and 

Campbell argue large organizations are more likely to rely 

on bureaucratic hiring procedures, while small organizations 

might exhibit more informal hiring practices. 

Marsden and Campbell examine the relationship between 

organizational properties and recruitment techniques with 

data from 52 plants in seven manufacturing industries. They 

use worker reports of job search methods as the dependent 

variable and employ mUltivariate logit analysis to analyze 

the effects of organizational variables (i.e. plant size, 

bureaucratic structure, organizational environment, etc.) 

and individual level variables (i.e. position in firm, age, 

race, etc.) on the search method used by the respondent. 
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Their analyses suggest over fifty percent of jobs were 

filled by referral, but as the authors conclude, in order to 

fully account for differences in search methods, future 

research must include smaller and nonmanufacturing 

establishments in the sample (1990:74). 

Labor economists interested in search methods used by 

job seekers have also recognized the importance of social 

network ties (Myers and Shultz 1951, Parnes 1954, Sheppard 

and Belitsky 1966, Rees and Shultz 1970, Rees and Gray 1982, 

Montgomery 1991). This research indicates roughly 50% of 

all workers found jobs through friends and relatives 

(Montgomery 1991:1408-9). In order to recognize the 

importance of employee referrals in the hiring process, 

Montgomery (1991) attempts to account for social structure 

in a formal economic model. Montgomery builds on the large 

literature suggesting that employee referrals play an 

important role in the hiring process. The economic model 

assumes workers and firms choose between formal and informal 

(i.e. network contacts) hiring procedures and that when 

informal means are used an inbreeding bias occurs. That is, 

workers tend to refer other people with similar abilities 

and traits (1991:1410). Montgomery's formal model only 

considers that workers of similar ability will refer one 

another, but he recognizes that similarity along 

sociodemographic lines, such as race, age, and sex also 



produces strong inbreeding biases (Marsden 1988, also see 

discussion of assumption #2 below). 

Montgomery uses the concepts of inbreeding bias (on 

ability levels) and network density to explain the 

equilibrium relationship among social structure, wages and 

profit. His model shows why individuals who are well 

connected to others in high paying jobs fare better than 

those who are poorly connected and why firms relying on 
~ 

informal methods of recruitment might earn higher profits. 
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Furthermore, the model suggests why changes in the social 

structure (i.e. network density and inbreeding bias) affect 

the income distribution. Most importantly, however, 

Montgomery's model provides a link between social network 

theory and labor market operation. 

A number of occupational researchers have stressed the 

importance of socialization processes in constraining 

occupational opportunities (see discussion of Socialization 

Theories in Chapter 2). Socialization theories, however, 

implicitly assume that information received from network 

ties plays an important role in determining occupational" 

outcomes. Since the assumption of network ties underlies 

theories of socialization, we can view the effects of 

socialization processes on occupational outcomes with 

network models of social influence. 

Social network models of influence indicate that the 



96 

information received from network contacts shapes 

individuals' preferences, attitudes, and beliefs over the 

course of a lifetime (Allport 1985). Network researchers 

have proposed mathematical models of interpersonal 

influence, which allow researchers to account for the fact 

that individuals modify their actions in response to other 

individuals (Friedkin 1990). Unfortunately, network models 

of social influence have not been explicitly employed and 

tested in the occupational literature. 

By using an example, we can see that information 

received from social networks might be operating both as a 

source of social influence and a source of occupational" 

opportunity. In either case, social associations supply the 

individual with critical information which severely 

constricts occupational choice. Consider the case of the 

typical female child born in first half of the 20th century 

in the united states. First, the child receives information 

through various processes of socialization. As the child 

ages, she becomes exposed to a particular type of 

information regarding occupational choice. For instance, 

her mother stays home to tend to household duties, while her 

father works as a salesperson. Since the child stays home, 

her mother passes on successful strategies to maintain ~. 

household. At this point, the child thinks that she would 

like to be like her mother when she gets older. However, in 
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her final years of high school a teacher suggests that women 

can find meaningful work as a secretary. She recalls that 

many of her older female friends work as secretaries and 

they seem very content. After completing high school, one 

of her friends who works as a secretary at one of the 

factories downtown informs her of job opportunities at the 

plant. Then, after consulting with her parents and peers, 

she decides to take a job as a secretary at the factory. 

The occupational choice was simply a sum of all of the 

information the woman received over the course of her life. 

In sum, the vignette illustrates how network theories focus 

attention on the process by which social structure 

determines the individual's occupational outcome. 

Assumption #2: Homophilous Ties 

Readers might wonder why social networks limit 

occupational outcomes. Social networks limit the number of 

occupational choices because social networks are 

homophilous. Homophily implies that the probability of two 

individuals sharing a network connection (i.e. friendship, 

kinship, etc. ) is a direct function of their similarity in 

sociodemographic and spatial characteristics. That is, the 

more similar two people are, the more likely they are to 

share a network connection; in more informal terms, birds of 
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a feather flock together. 

While the logic behind homophily is simple, the idea is 

quite powerful. If ties were not homophilous, then a 

homemaker in Omaha, Nebraska would be as likely to be 

friends with a Nigerian tribesman, as he/she is with an 

individual from her hometown. This is clearly not the case. 

Hence, homophily implies that two people who are different 

from one another in sociodemographic characteristics are· 

unlikely to have any contact with each other. The 

foundations of the assumption of homophilous ties are 

discussed below. 

The tendency for people who are similar to associate 

with one another has been well documented in the social 

science literature (Lazarsfeld and Merton 1954, Barnes 

1954, Lipset, Trow and Coleman 1956, Coleman 1957). 

Lazarsfeld and Merton (1954) coined the term homophily to 

describe, "a tendency for friendships to form between those 

who are alike in some designated respect" (cf. McPherson and 

smith-Lovin 1987). The tendency toward homophilous 

friendship ties characterizes a number of different social 

groups, including schoolchildren (Tuma and Hallinan 1979) 

and the elderly (Namashow and Lawton 1975). Additionally, 

the tendency for similars to associate has been discovered 

in people who share personal characteristics, such as 

preferences and beliefs (Byrne 1971, Hallinan 1974, Ajzen 
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and Fishbein 1980), as well as people who share acquired 

characteristics like education and social class (Gans 1962, 

suttles 1968, Domhoff 1970, curtis 1963, Verbrugge 1977, 

1979) . 

Recently, rigorous empirical analyses have indicated 

that friends tend to be similar to one another along a 

number of sociodemographic variables. Using data from the 

1985 General Social Survey (GSS), Marsden (1988) documents 

the strong tendency for friendships to be homophilous. The 

GSS asks 1534 respondents to name five people with whom they 

discuss important matters. These data represent the first 

survey network data representative of the entire 

noninstitutionalized population of the United states (cf. 

Burt 1984). Marsden uses log-linear techniques (cf. Agresti 

1990) to analyze the association between respondent-alter 

pairs, cross-classified by age, education, race/ethnicity, 

religious preference, and sex. Marsden concludes that 

network ties are homophilous on all five variables, however, 

network pairs are most homophilous 'for the race/ethnic 

dimension, moderately homophilous for age and religion, and 

least homophilous for education and sex. 

Blau (1977) presents a theory of social structure that 
" 

provides a macro-sociological explanation for why people 

tend to associate more with people who are similar to one 

another as opposed to people who are dissimilar. Given a 
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set of mutually exclusive collectivities or groups 

differentiating individuals along nominal characteristics, 

Blau's structural theory offers an explanation for the 

extent to which social bonds connect members of distinct· 

groups. For instance, the theory can be used to address the 

extent to which African Americans and whites or Protestants 

and Catholics marry (cf. Barron 1951, Blau and Schwartz 

1984). 

Blau makes a simplifying assumption before explicating 

his theory. He assumes, "People associate not only with 

members of their own groups but al~o with members of other 

groups" (1977: 19). This initial assumption allows Blau to 

address the question of why some groups have more extensive 

intergroup relations than others. According to Blau, the 

relative heterogeneity of any group in society determines 

the rate of association between similar members. Hence, 

assuming associations between two individuals randomly form, 

groups with high diversity are more likely to increase the 

diversity of any given friendship pair. conversely, in a 

strictly homogeneous group, all friendships pairs are 

homophilous. In other words, induced homophily structurally 

determines the extent to which friendship pairs are similar. 

Theorists have also noted that there may be an 

individual propensity to choose similar other. That is, 

choice homophily may be operating. Skvoretz (1983) terms 



this type of homophily, "tau bias," which refers to the 

probability that a homophilous choice will be made 

independent of the probability of such a choice by chance 

under random sampling (i.e. induced homophily). 
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Social psychologists have developed an extensive 

literature on theories of intergroup relations or social 

identity theory which can be framed in terms of choice 

homophily (cf. Tajfel 1982). Social identity theory 

provides an explanation for why individuals consistently 

favor members of the ingroup (i.e. similars) as opposed to 

members of outgroups (i.e. dissimilars). The theory argues 

that ingroup-favoring behavior results from a need to 

preserve or enhance a positive social identity for members 

of the group (cf. Tajfel 1974, 1981, Turner 1975). In this 

case, social identity is defined as, "That part of the 

individuals' self concept which derives from their knowledge 

of their membership of a social group (or groups) together 

with the value and emotional significance of that 

membership" (Tajfel 1981: 255). Interestingly, 

psychologists argue that the positive sentiments or social 

identities are primarily relational, whereby positive social 

identity for ingroup members develops through a process of 

comparing and distinguishing the members of the ingroup with 

members of other groups. 

Assuming that both induced and choice homophily exist, 
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the world of social associations becomes very homogeneous. 

First, on the macro level, social structure inhibits the 

formation of relations between people from different groups. 

As information flows through network ties, notions of 

ingroup and out group become relevant4 (cf. Sumner 1906). 

Moreover, similarity between individuals facilitates 

communication, as the result of sh~red experiences and 

expectations (cf. Carley 1991). Then, according to the 

social psychologists, the existing similar relations become 

salient and highly charged with positive ingroup identity 

through processes of choice homophily. As a result, 

homophilous ties become more common and very salient in 

everyday life. 

Taken together, the two assumptions that suggest 

occupational outcomes are mediated by homophilous network 

ties have strong implications for occupational outcomes. A 

large number of occupational outcomes are not available to 

the individual because homophilous ties channel the flow of 

information, attitudes, aspirations, opportunities and so 

forth. As a result, theories which focus on the relation 

between individual choice and occupational outcomes may be 

misguided. 

4 Group membership need not imply clear 
ingroup/outgroup distinctions. 
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Some of the work/occupations and labor market 

literature focusing on the importance of informal social 

networks in finding a job has recognized that homophilo~~ 

network ties have a profound impact on occupational 

outcomes. For instance, researchers interested in examining 

how racial minorities fare at job seeking have discovered 

that since black jobs seekers primarily have social network 

contacts with other blacks who do not know about desirable 

job openings, blacks face barriers to getting good jobs 

(Crain 1970, McCall 1972, Rossi, Berk, Boessel, Eidson and 

Groves 1968, Rossi, Berk and Edison 1974). 

Braddock and McPartland (1987) conduct an empirical 

study to see how barriers to equal occupational 

opportunities affect minorities. In one part of their 

study, they use a representative sample of 4078 employers to 

determine how segregated social network contacts (i.e. 

homophilous network ties) affect job seekers at the inial 

job candidate stage. Braddock and McPartland argue that the 

use of informal network ties, along with the segregated 

racial demography of the current workers in a given job 

produces qualitative labor market advantages to whites. 

since the informal networks of whites in desirable jobs will 

be primarily composed of other whites, employers who rely on 

social networks for hiring will exclude blacks. The 

analyses suggest that, "segregated networks constitute an 
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important racial barrier at the job candidate stage" 

(1987:12). In other words, blacks miss the chance to gain 

access to particular jobs (i.e. jobs composed primarily of 

whites) because homophilous network ties funnel blacks into 

jobs composed of primarily other blacks. 

Previous theories and research illustrate that the 

social network restricts the range of potential occupational 

outcomes. Thus, the menu of occupational outcomes for a 

typical female secretary probably did not include the 

options of becoming a lion trainer, or a doctor, or a hockey 

player. By considering the entire range of occupational 

outcomes, we become aware of the fact that the network 

presents more limitations than opportunities. By 

recognizing the limitations that the social structure 

presents, we can develop a general theory of the entire 

system, rather than a particularistic explanation of a 

single event. 

Generating social Space 

Blau (1977) was one the first theorists to explicitly 

recognize that social contacts are organized by 

sociodemographic variables. In the process of explicating 

his theory, Blau constructs an analytical model which 

enables researchers to parameterize the entire social system 
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(cf. McPherson 1983, McPherson and Ranger-Moore 1991, 

McPherson and Rotolo 1995). In particular, Blau views the 

social structure as consisting of a number of social 

parameters or dimensions. social parameters are the axes in 

a multidimensional space which underlie differentiation 

among people and govern social interaction. 

Blau identifies two types of parameters: graduated and 

nominal. A graduated parameter divides the population in 

terms of a rank order (e.g. age or education), while a 

nominal parameter divides the population into non

overlapping subgroups (e.g. gender or race). The relation 

between any two individuals depends on the correlation of 

the sociodemographic parameters. Strongly correlated 

dimensions imply constrained social relations because if we 

know the value (i.e. position) of an individual along one of 

the dimensions, then the strong correlation indicates that 

we are likely to know the value of the individual along the 

other dimension. So if income and 'race are strongly 

correlated, then one might be likely to find whites with 

high levels of income, while blacks and other minority 

groups with high levels of income would be rarely 

encountered. Conversely, if two dimensions are 

uncorrelated, then society is more diverse because one 

cannot predict one set of social characteristics from 

another. 
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McPherson and Ranger-Moore (1991) argue that human 

evolution, from hunting and gathering societies to the 

industrial age, actually consists of the transition from' 

strong correlations in a narrow number of sociodemographic 

dimensions to weaker correlations in a larger number of 

dimensions. In the early stages of human history, when the 

dimensions were strongly correlated, social relations had 

multiple aspects. That is, the network connections among 

individuals were multiplex, in that two individuals had 

simultaneous ties with one another ,based on kin, work, 

exchange, and face-to-face relations. As the population 

expanded, the ties became simplex. In other words, as the 

once multiplex ties spread out over a larger range of 

contacts, family members were no longer co-workers and 

exchange partners. As a result of the simplex ties, 

specialized relations developed between larger and larger 

systems. These specialized relations generate Blau space, 

or social differentiation along the multiple dimensions. 

Niches in Multidimensional Social Space 

When characterizing a network tie in terms of 

sociodemographic variables, one should remember that social 

network connections are multidimensional. So while a person 

has ties to parents, friends, teachers and so forth, each of 
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these connections can be characterized in terms age, gender, 

education level, etc. s Thus, people who share a network tie 

may have similar values on some social variables and very 

different values on others. For instance, marriage creates 

a cross-sex tie, but the couple will likely be similar in 

terms of education levels, age, race, and so forth. 

Likewise, a child is younger than the parent, but will tend 

to be the same race, religion, etc. If we continue to 

explore the entire range of social contacts, it becomes 

evident that the majority of these ties are homophilous on 

multiple sociodemographic variables. 

McPherson (1983) uses the cartesian coordinate system 

to represent the multidimensional social space. He calls 

this space, "Blau space," to recognize the theoretical 

contributions that Blau makes to the model. Blau space is a 

property space that consists of a multidimensional 

coordinate system, defined by social parameters such as age, 
.' 

race, gender, etc. Each individual occupies a point in this 

multidimensional space, depending on the values of the 

social dimensions of interest. Individuals are distributed 

in this social space as locations. 

It is possible to characterize network connections in 

S Furthermore, the ties can be characterized as 
strong or weak, symmetric or asymmetric etc. (see Bernard et 
ale 1990 for a full review). . 
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Blau space by linking two points if a netw~rk contact exists 

between individuals. Thus, if two individuals share a 

network connection, then the points in Blau space would be 

connected. From assumption 2, we know that social network 

ties tend to be homophilous. Since the distance between two 

points in Blau space determines how different the 

individuals are, the distance between points determines the 

probability of a network tie. Homophily suggests that 

social ties will not span large distances in Blau space. In 

fact, the probability of a tie will be an inverse function 

of distance in social space. 

Figures 2 and 3 illustrate this idea in a hypothetical 

2-dimensional space. Both figures contain the same one 

hundred points distributed throughout a 2-dimensional age

education social space. The only difference between the two 

plots is that Figure 2 contains randomly connected points, 

while Figure 3 contains homophilous connections, in that the 

points are connected such that the sum of the lengths 

connecting the line segments is minimized (cf. Hartigan 

1975). As the figures show, homophily drastically 

simplifies the network ties in social space by connecting 

close points. 

The homophilous organization of social networks in Blau 

space allows the level of analysis to move from the 



Figure 2: Hypothetical Random Network Ties in a 2-
Dimensional Age-Education Social Space (Adapted from 
McPherson et ale 1992). 
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Figure 3: Hypothetical Homophilous Network Ties in a 2-
Dimensional Age-Education Social Space (Adapted from 
McPherson et al. 1992). 
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individual to the group or social system in this case, 

the occupational group. As the previous assumptions 

indicate, the likelihood of an individual making a certain 

occupational choice is contingent upon the information other 

members of the social network provide. The homophilous 

nature of these ties must be emphasized. Each generation of 

members of an existing occupational group attracts new 

associates by means of homophilous network connections. 

since the probability of an existing social network tie .~s 

an inverse function of distance in Blau space, any activity 

that involves attracting individuals through a network tie 

will tend to be localized in certain areas of Blau space. 

Furthermore, since contacts providing information regarding 

occupational choice are likely to be close together in 

social space, recruits will tend to resemble the existing 

members of the occupational group. Hence, as occupational 

groups attract new associates from existing network ties, 

they develop niches in local regions of Blau space. 

competitive Dynamics 

The occupational group replicates itself over time 

through the existence of homophilous social networks. 

Recall, if niches overlap, then species (occupations) 

compete for the same resources; niche overlap indicates 
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areas of competition. Hence, if two occupational groups 
" 

have overlapping niches, then the groups attract individuals 

from the same pool of potential workers. 

Figure 4 presents two hypothetical niches in 2-

dimensional Blau space. The shaded area indicates niche 

overlap. According to the figure, members of occupation A 

range in education from 8 to 14 years, while members of 

occupation B range from 12 to 16 years of education. Since 

the niches overlap between 12 and 14 years of education, the 

two occupations compete for members in this region of 

education. Similarly, the niches overlap between 25 and 28 

years of age. In this shaded region, the occupations are 

trying to attract people with similar sociodemographic 

characteristics. That is, the occupations are competing for 

the same resources (i.e. people between the ages of 25-28 

years, with 13-14 years of education). 

occupational groups move their niches (i.e. attract new 

members from other areas of social space) in response to the 

competitive pressures generated from niche overlap. Ideas 

of niche overlap creating niche movement are based on the 

principle of competitive exclusion, according to which, two 

species cannot coexist in equilibrium if they occupy the 

same niche (Gause 1934). This produces the evocative 

imagery of a "dancing landscape" (cf. Wright 1931, McPherson 

and Ranger-Moore 1991) as the niches jostle amongst each 



Figure 4: Niche Overlap in a Hypothetical 2-Dimensional 
Age-Education Social Space. 
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other for precious resources (i.e. workers). 

The competitive pressures generated by niche overlap 

vary in their effects on different parts of a group's niche. 

If a group is facing heavy competition (i.e. niche overlap) 

at one edge, then it will be forced to attract members from 

the other edge of the niche. As it begins to pick up 

members in this direction, the niche will shift position 

(i.e. the mean will change). Hence, the niche moves away 

from overexploited regions of social space. In another 

case, the niche might be surrounded by regions of heavy 

competition. since the niche cannot shift position because 

it's surrounded by areas of heavy utilization, the group is 

forced to specialize in a region of Blau space. That is, 

the niche will contract in response to the surrounding 

overutilized regions. Finally, if a niche is not facing 

competitive pressures from any direction, then the group is 

able to attract members from all regions of social space. 

Thus the niche width will expand (i.e. the occupation will 

generalize) . 

Generally, movement in social space will tend to be' 

conservative because homophilous connections are driving the 

system. In order for an occupation to move into a new area 

of social space, current members must have network 

connections with individuals in the region. Hence, the 

occupation will tend to remain in the same region because 
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current members know people similar to themselves. A 

similar account of the conservative implications of 

institutional theory for niche theory may easily be 

constructed. However, neither theory implies that niches 

remain in the same region of social space over time. 

Rather, niche movement in social space will be gradual, but 

detectable. In the next section, I discuss the 

circumstances leading to these dynamics. 

The Carrying Capacity 

The carrying capacity in bioecology is the upper limit 

to the growth potential for a population (e.g., Hutchinson 

1978). The logic of the carrying capacity is that when the 

population grows beyond the resources available to support 

it, members in the population will begin to die faster than 

they are being replaced. So, for instance, the population 

of finches (Darwin [1859J 1964) will expand until the amount 

of food available is smaller than that necessary to sustain 

the current number of birds. The food available is limited 

by what the habitat can produce and what is consumed by 

competitors. When the population becomes larger than can be 

supported, finches will die at a greater rate than they .~re 

being born and the carrying capacity will be approximated in 

a dynamic equilibrium over time. 



The principle of the carrying 'capacity has been 

extended to the study of social groups (cf. McPherson and 
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Ranger-Moore 1991, McPherson and Rotolo 1995). In the case 

of occupations, each individual is likely to belong to a 

single occupational group. However, not all individuals 

participate equally in the paid work force. Each person 

participates in the labor force according to demands set by 

that person's life circumstances (i.e. family demands, 

health, etc.). If there were no limits to the capacity or 

propensity of an individual to work, we would observe a 

stable, uniform employment rate across any social dimension. 

The summation of all these individual capacities or 

propensities to work produces a relatively stable employment 

rate over time in the aggregate. This carrying capacity 

value is sometimes exceeded, and sometimes undershot by the 
~ 

current value, but there are persistent returns to it in the 

long run of years or decades. Individuals experience 

changes in their employment, but these shifts are 

compensated for at the system level by corresponding shifts 

of other individuals. At the system level, occupations 

carve up the available pool of resources in the carrying 

capacity--the time and other resources of the individuals 

who could in principle be part of the occupation. Over 

time, shifts in the patterns of memberships at the 

individual level are reflected in the characteristics of the 
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occupations at the system level. 

When a region of Blau space contains many occupational 

groups, competition for individuals is intense. Hence, the 

region is overexploited and occupations will be forced to 

move or contract their niches. If a region is underutilized 

(i.e. a lack of competition), then occupational groups will 

be able to successfully attract individuals from this 

section of social space. Hence, the system approximates· the 

carrying capacity over time as niches jostle their position 

in response to competitive pressures. 

One reason the carrying capacity differs across regions 

of social space is that the number of individuals varies 

from region to region. As Blau (1977) shows, when two 

dimensions are correlated, certain areas of social space 

will be sparsely populated. For example, if education and 

age are highly negatively correlated, then most highly 

educated individuals will be young. The correlation implies 

that individuals tend to cluster around the regression line 

relating education and age. This means that occupation~l 

groups will crowd around the regression line as well. As 

the dimensions become uncorrelated, occupational groups can 

begin to specialize in other areas of Blau space, since 

people become dispersed throughout the social landscape. 

Thus, occupational groups will persist in regions that can 

support occupational activity. 
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As niches shift toward underutilized regions of Blau 

space and move away from utilized regions, the system 

approximates the carrying capacity in the long run. At any 

given time, however, the employment curve will vary around 

the carrying capacity. 

Figure 5 presents a hypothetical carrying capacity for 

the years 1983-1989 (the dashed line) and a yearly 

employment curve for a region of the age dimension. At 

around 35 years of age, the yearly employment curve exceeds 

the carrying capacity; this region of social space is 

overutilized. On the other hand, at employment curve is 

lower than the carrying capacity at approximately 40 years 

of age, thus indicating a region of underutilization. 

The yearly transient fluctuations from the carrying 

capacity drive the system; occupational groups will move 

away from heavily utilized areas and move toward less 

populated regions. Hence, transient fluctuations below the 

carrying capacity will be brought back up as occupational 

groups begin to attract members from the underutilized 

regions. On the other hand, if the employment curve exceeds 

the carrying capacity, competitive pressures will bring the 

fluctuations back down. 

The utilization surface is the difference between the 

employment curve in cross section and the carrying capacity. 

Under the model, occupations in areas of intense competition 



Figure 5: Hypothetical carrying capacity and Employment 
Curve Across Age Dimension. 
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will shift their niches to less exploited regions (i.e. the 

valleys in the utilization surface). Figure 6 presents a 

hypothetical utilization surface with three niches 

superimposed (adapted from McPherson and Rotolo 1995). 

Since occupation A is located on the side of a peak, the 

occupation will lose more and gain fewer members in the 

high-education direction, while gaining more and losing 

fewer in the lower-education direction (i.e. the niche will 

shift to the left). Occupation B is surrounded by 

underutilized regions, so the occupation can generalize in 

education. On the other hand, occupation C is trapped in a 

region surrounded by high areas of competition. Under the 

model, occupation C will have difficulty attracting 

individuals at the niche edges, so it will be restricted to 

a specialized area of social space.' Hence, using estimates 

of competitive pressures in social space, the model predicts 

how the social composition of occupations will change over 

time. 

Hypotheses 

The first hypothesis concerns the stability of 

occupational niches in social space. While this study 

attempts to examine shifts in occupational niches over time, 

movement should not be too drastic. That is, occupational 
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Figure 6: Hypothetical utilization Curve with Three 
Occupational Niches Superimposed (Adapted from McPherson and 
Rotolo 1995). 
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groups should tend to remain in a local region of Blau 

space. If niches do not exist at the level of aggregation, 

then the means of each occupational type should be 

undifferentiated across occupational groups; the niches will 

wander randomly. Thus, before testing any dynamic 

hypotheses about niche movement, I must see if occupational 

niches exist over time. 

Hypothesis 1: Relatively stable occupational niches exist 

in social space. 

A thorough review of the literature suggests that this 

particular question has never been explicitly addressed. 

This point is not trivial since the previous literature 

tends to ignore the dynamics of occupational social 

composition. For instance, Kaufman and Spilerman's (1982) 

analysis of age distributions is severely limited by its 

cross-sectional design. By examining niche position over 

time, we can infer whether movement (e.g. increases in mean 

age) is in response to the biological aging process that all 

humans face, or some social force. 

Of course, there will be variation in the niches over 

time. One of the main purposes of this dissertation is to 

determine whether these movements are in response to 

competitive dynamics given by the model. As discussed 



above, the niche will tend to move away from overutilized 

regions of Blau space. If niches do not move away from 

regions of niche overlap, the theory is rejected. 

Hypothesis 2: occupational niches will tend to move away 

from overutilized regions of Blau space and toward 

underutilized regions. 
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In addition to modelling the position of the niche over 

time, the diversity of an occupational group can also be 

predicted. Recall that if an occupational group attracts 

individuals from a broad range of the social landscape, then 

it is a generalist. Occupational groups which attract 

members from a more limited region ,of social space are 

considered specialists. The degree of diversity in any 

occupational group is a direct function of the degree of 

utilization in a particular area of social space. Recall, 

an occupational group facing extreme competition at the " 

edges of its niche will tend to specialize, since it is 

unable to attract members from the fringes of the niche. On 

the other hand, if the group is bordered by underutilized 

regions, then the model predicts that the occupation will be 

able to widen its niche by attracting new members with 

different social characteristics as compared to the original 

niche base. 
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Hypothesis 3: occupational groups experiencing greater 

competitive pressure at the edges of their niche will 

decrease in diversity; groups experiencing less competition 

at the edges will increase in diversity. 

Lastly, the model predicts the growth and decline of 

occupational groups. The total number of people in an 

occupation will decline in the if the niche is located in a 

region of Blau space that is being overutilized, while the 

occupational group will grow in numbers if the niche is 

located in an underutilized region of social space. Thus, 

groups that rely on individuals that are hotly contested by 

other occupational groups will grow smaller. Conversely, 

since occupational groups not facing competition will be 

able to attract new members relatively easily, the model 

predicts that the group will grow in numbers. 

Hypothesis 4: occupational groups experiencing greater 

competitive pressures will decrease in numbers; groups 

experiencing less competition will increase in numbers. 

While only three dynamic hypotheses are presented, the 

scope of the dissertation remains extremely broad. I 

examine two continuous dimensions (age and education) and 

two discrete dimensions (race and gender), which means there 
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are a maximum of 24 possible combinations (i.e. 41 

combinations) of social space. That is, the model can be 

applied in four separate analyses of single dimensions, 'or 

it can be applied to any two variables (i.e. age and gender, 

age and race, age and education, gender and race, gender and 

education, age and education), and so forth. Unfortunately, 

each additional sociodemographic variable adds a unit of 

dimensionality to the niche. Hence, concerns of statistical 

power become an issue, as well as problems associated with 

trying to graphically illustrate niches in more than two 

dimensions. I discuss measurement and data concerns in the 

next chapter. 
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CHAPTER 4: MEASURING SOCIAL SPACE 

Data 

One kind of research design for this project would 

follow a large sample of people over an extended time period 

and contain information about occupational classification, 

work status, and other sociodemographic characteristics at 

regular intervals -- a panel study. However, a large panel 

study with enough statistical power to test the three 

hypotheses derived from the ecological model would be very 

expensive and logistically impossible. Furthermore, 

attrition problems would make any analyses of these data 

suspect. 

Another research design, the trend study, collects a 

new sample from the population at each time period. Trend 

studies are an ideal data source for this project because 

they have large yearly samples and avoid attrition problems 

inherent in panel designs. Therefore, tests of the 

hypotheses are based on a large scale cross-sectional survey 

administered at multiple points in time (i.e. a trend 

study). 

Data used in the study corne from the current Population 
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Survey March Files 1972-1989 (CPS).1 The CPS is currently 

the only data set available with a sufficient number of 

cases to test the three dynamic hypotheses. Other trend 

studies containing information about the sociodemographic 

composition of occupations (e.g. General Social Survey) do 

not have enough cases to test the model because in the 

aggregate, many of the smaller, more obscure occupations 

would be underepresented. That is, in a small sample only a 

few people (at the most) would report being a mine worker or 

a farmer. Thus, the analyses require an extremely large 

sample for each time period because the model makes 

predictions about aggregate changes across the entire system 

of occupations, rather than an ad hoc subsample of 

occupations (e.g. the professions, or blue collar workers, 

etc.) • 

The CPS sample design, an annual probability sample of 

households, is geared toward producing estimates for the 

The data in this study were made available by the 
Inter-university Consortium for Political and Social 
Research. The data for the Current Population Survey: 
Annual Demographic File, 1972-1989 were originally collected 
by the u.S. Department of Commerce, Bureau of the Census. I 
begin by analyzing the data collection in 1972 because the 
CPS began using the enlarged 1970 occupational 
classification system in this year. I end the series in 
1989 because of data and computer resource limitations. 
Neither the collectors of the original data nor the 
Consortium bears any responsibility for the analyses or 
interpretations presented here. 



entire nation. The CPS sample consists of records for 

approximately 70,000 households each year. The resulting 

probability sample represents the universe of all persons 
~ 

age 14 and over in the noninstitutionalized population of 
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the United States. The number of individual records in each 

sample reaches upwards of 300,000 people (see Appendix A for 

a table of the number of individuals in each yearly sample 

1972-1989). Since over 100,000 people were sampled in each 

year, the eighteen years of pooled data generates a total 

sample of over 2,000,000 respondents; such an extensive 

analysis is unparalleled. The large sample enables a 

multidimensional analysis of over forty occupations, ranging 

from blue collar occupations like mine workers, to white 

collar occupations such as engineers. 

The CPS is currently the official source of government 

statistics on employment and unemployment. Although the 

primary purpose of the CPS is to collect information on the 

employment status of the population (e.g. hours worked, 

occupation, industry, noncash income, etc.), the CPS also 

collects data on the demographic characteristics of the 

population, such as age, sex, race, educational attainment, 

marital status, family structure and so forth. 

I use six variables for each year of the CPS: age, 

race, sex, highest grade attended, occupation, and current 

work status. Individuals report their age in years, highest 
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grade attended in years of schooling, and current work 

status as either working, (employed), with job, but not at 

work (employed), looking (unemployed), housekeeping (not in 

labor force), at school (not in labor force), unable (not in 

labor force), or other/retired (not in labor force). Prior 

to 1989, race was coded as either white, black or other, 

however in 1989, race was divided into five categories: 

White, Black, American Indian/Aleut Eskimo, Asian or Pacific 

Islander and other. Since only one year of the sample 

contains detailed information on non-whites and non-blacks 

(e.g. American Indians and Asians),. I restrict analysis of 

the racial composition of occupational groups to blacks and 

whites. 

Occupational Classification 

Changes in the position of the niche, the dispersion 

of the niche, and the proportion of the sample in each 

occupational group are examined in the aggregate. Since the 

CPS contains information about the occupation for every 

employed individual, people can be aggregated into 

occupational groups. However, two .problems exist: 1) The 

CPS changed the occupational coding scheme in 1983, thus 

making reliable analyses of the complete time series (1972-

1989) difficult and 2) By aggregating people into 



occupational groups, occupational distinctions become 

somewhat blurred. I discuss each of these issues below. 

The CPS occupational coding scheme underwent major 
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changes between 1982 and 1983. In 1983, the CPS began to 

classify occupations with the scheme used in the 1980 

Standard Occupational Manual (SOC). The SOC established a 

set of guidelines for the 1980 census occupational 

classification. According to the SOC, the occupational 

classification system should: 1) Realistically reflect the 

current occupational structure of the United States; 2) 

Classify occupations on the basis of work performed; 3) 

Classify occupations into homogeneous groups that can be 

defined so the content of each group is well delineated 

(U.S. Bureau of the Census 1989). 

The new occupational classification scheme makes it 

difficult to compare the same occupational title across 

years because workers who would have been classified in a 

certain occupation under the 1970 scheme might no longer be 
~ 

part of that occupation in 1980. For example, under the 

earlier scheme, working proprietors in sales occupations and 

other sales managers performing the same duties as the 

workers they supervise would be classified as managers, but 

in 1980, these same people would be classified as sales 

supervisors. Licensed practical nurses, included among 

health service workers in the early scheme, were classified 
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as health technicians in the 1980 classification. Off-farm 

laborers formerly classified as animal caretakers, 

groundskeepers and gardeners, are now included under an 

expanded agricultural category. These, and other types of 

similar modifications in the coding scheme produce 

artificial changes in the sociodemographic composition of 

occupational groups, since people might actually shift 

occupational categories, without changing jobs. 2 

In order to avoid problems with comparing occupational 

groups across the different coding schemes, I split the time 

series up into two distinct parts: 1972-1982 and 1983-1~~9. 

The most serious consequence of this division concerns 

issues of statistical power; I must divide an eighteen year 

time series into two smaller groups (an eleven year and a 

seven year series). The coding scheme changes do not 

significantly affect the study because the ecological model 

2 The u.s. Bureau of the Census (1989) has attempted to 
quantify the relationship between the two sets of 
occupational classification systems. The report recoded a 
sample of persons with occupational classifications taken 
from the 1970 census into the categories of 1980 
occupational classifications. This procedure generated a 
set of adjustment factors, representing an estimate of the 
percent of a 1970 occupational category that would be in a 
different category in the 1980 classification system. Since 
the results of the report are subject to both sampling and 
non-sampling errors (e.g. misclassification, response 
errors, etc.) and do not produce a perfect one-to-one 
correspondence between the two classification systems (the 
1970 occupations are still not directly comparable to the 
1980 category with the same or similar name), I decided not 
to rely on the adjustment factors. 
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used makes no claims about the particular time period under 

study. In fact, the division makes for an even stronger 

test of the model because two independent tests are 

performed for each hypothesis (i.e. one for 1972-1982 and 

one for 1983-1989). Furthermore, if the predictions are 

supported under two different occupational classification 

schemes, then the model is robust with respect to 

occupational classification. 

Despite the fact that I perform analysis with two 

separate classification schemes, issues of aggregation still 

remain. Even with the large sample sizes, the data do not 

contain enough cases for an analysis based on the detailed 

standard occupational classification scheme, consisting of 

441 categories for the earlier time series and 503 

categories for the latter series. Therefore, I need to use 

a more aggregated occupational classification scheme. I 

discuss procedures for aggregating people into occupational 

groups below. 

By aggregating people into occupational groups, 

distinctions between occupations are lost. Keep in mind 

though, that if occupations are defined too finely (e.g. 

distinguishing between taxicab drivers and bus drivers), 

then the model loses statistical power. That is, there 

might not be enough cases in each group to estimate changes 

in the niche. Further complicating matters, modelling niche 
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movement in multiple dimensions also significantly decreases 

statistical power3• conversely, if occupational groups are 

aggregated too heavily (e.g. clumping physicians and 

engineers together as "professionals"), then the model will 

not be able to distinguish niche movement from random noise, 

since the small number of niches would mostly overlap across 

the dimensions. 

In an attempt to retain a sufficient amount of 

differentiation between occupational groups, while still 

having enough statistical power to test the model, I relied 

on the detailed occupation recodes, as defined by the CPS 

(see Appendix B and Appendix C for the list of occupations 

used in 1972-1982 and 1983-1989, respectively). Thus, for 

the 1972-1982 time series, I examine niche dynamics for 44 

occupations and for the 1983-1989 time series I examine 49 

occupations. 

Unfortunately, even after aggregating people into over 

forty occupations the data still cannot distinguish between 

bus drivers and taxicab drivers or electrical engineers and 

aerospace engineers. On the other hand, the classification 

scheme identifies a separate category for transportation 

3Researchers employing log linear models frequently 
face this problem as a result of empty cells (i.e. 
structural zeroes) (cf. Agresti 1990). For instance, there 
are probably not many fifteen year old people with a college 
education. 
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workers, engineers and many other occupations. Thus, by 

classifying over 40 distinct occupations for each time 

period, the number of occupational groups allows 

sufficiently powerful analyses in multiple dimensions of 

social space, while still retaining theoretical validity as 

far as distinguishing generally dissimilar occupations from 

one another. 

operationalizinq Social spaoe 

In order to test the hypotheses, social space must be 

operationalized. The four sociodemographic dimensions in 

the analyses include two continuous dimensions (age and 

education) and two discrete dimensions (race and sex). I 

test the three hypotheses for seven different 

representations of social space: age, education, age-

education, age-race, age-sex, education-race, education

sex. 4 In other words, I examine changes in niche position, 

diversity, and proportional growth along various 

combinations of the sociodemographic dimensions for two time 

periods (1972-1982) and (1983-1989). 

4 Data limitations restricted analyses of niche 
movement, proportional growth and dispersion in more than 
two dimensional social space. Furthermore, computer 
resources limited the analysis in the 2-dimensional age
education social space to only changes in niche position and 
diversity for each of the two time periods. 
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While the measurement procedures for niche analyses in 

each of the different combinations of social space are 

similar, the introduction of multidimensional social space 

complicates the analysis. Therefore, I divide the following 

sections into three parts, starting with the simplest 

measurement procedures and moving to the most complex. 

First, I describe the measurement procedures for niche 

analyses along a single continuous dimension (age, 

education). Then, I extend the discussion to the case of 

multiple continuous dimensions (age and education). Lastly, 

I discuss the case of niche analyses with a single 

continuous dimension and a single discrete dimension (age

race, age-sex, education-race, education-sex). 

unidimensional social Space: Niche Analyses for a single 

continuous Dimension 

The first step in the niche analyses involves measuring 

the characteristics of each occupational niche. Following 

past practice (McPherson 1983, McPherson and Ranger-Moore 

1991, McPherson and Rotolo 1995), the mean and standard 

deviation for each of the continuous variables define the 

niche of each occupational group. For instance, I calculate 

the niche along the age dimension for the occupational group 

classified as auto mechanics by determining the mean age' for 



all people who claim to be members of the occupation. In 

other words (Equation 1): 
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Positiont;,o = Mean (Age of members of occupation 0 at time t) 

I define a similar equation for the education dimension. 

The mean age (or education) of members defines the position 

of the niche on the age (or education) axis. ThUS, for each 

year, I calculate the mean age and education of members in 

each of the occupational groups. 

The standard deviation of members' age and education 

defines the width of the niche or its dispersion. I 

determine the dispersion of occupation 0 at year t by 

calculating the standard deviation ·of age and education for 

all respondents who are members of that occupation in that 

year. In terms of age (Equation 2): 

Dispersiont,o = SD (Age of members of occupation 0 at time t) 

I define a similar equation for the education dimension. 

The third aspect of the niche I define is the 

proportion of the sample in each occupational group. For 

each occupational group, I calculate the number of people 

classified as members of the occupation and divide that 

number by the total number of people in the sample. In 

other words (Equation 3): 



Number of individuals in occ. 0 at time t Propor ti ont , 0 = ...;,....----,,.....;;..~~.....;;,;..;..;;..;,,...,....;....;.,........,,....--,,---...;;;:.;;.;;.......;....;....;...,;.....,,...;---....;....;---,.....;...~ 
Number of individuals in sample at time t 
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The proportion defined in equation '3 is easily transformed 

into an estimate of the number of people in an occupation by 

multiplying the proportion of people in an occupation by the 

sample size. 

I use the proportion rather than the count of the 

number of people in each occupation because yearly 

fluctuations in the CPS sample size produce artificial 

changes in the size of occupational groups. For instance, 

since the sample size of the CPS increased by over 100,000 

people between 1982 and 1983 (see Appendix A), we would 

expect the number of people in each occupation to increase, 

regardless of the competitive pressures inside the niche. I 

examine how competitive pressures within the occupational 

niche affect changes in the proportion of the sample that 

makes up each occupation over time. 

Note the proportion of people in each occupational 

group is not determined by the niche width (i.e. the 

dispersion); the niche width identifies the boundaries of 

the occupation in social space. If competitive pressures 

inside the niche are strong (i.e. the area is overutilized), 
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Hypothesis 3 suggests that the proportion of people in the 

occupation will decrease in the next time period. 

Conversely, the ecological model predicts that occupations 

with niches located in underutilized regions of social space 

will increase its proportion of people in the next time 

period. 

The three hypotheses of the ecological model argue that 

fluctuations in the employment curve around the carrying 

capacity (i.e. the utilization surface) create valleys of 

opportunity or mountains of competitive pressures which 

alter the social composition of occupations, as 

conceptualized by the position, dispersion and proportion 

measures in equations 1-3. Characteristics of the 

utilization surface within the niche produce changes in the 

sociodemographic composition of occupations. A detailed 

discussion of how I construct measures of the utilization 

surface from the employment curve for each year follows. 

The Employment Curve 

The employment curve for each value of age and 

education at each year is calculated from the frequency 

distributions of workers along each dimension. I code 

individuals as "working" if they are currently working ~;r if 

they are with a job, but not working {i.e. those who have 
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jobs or businesses from which they are currently absent due 

to illness, bad weather, personal reasons, etc.). The CPS 

codes individuals in these two categories as employed, while 

everyone else is considered unemployed or not in the labor 

force. Therefore, the employment curve identifies the 

proportion of employed individuals across the 

sociodemographic dimension for each year. 

In order to calculate the frequency distribution of 

employed individuals, I divide each of the continuous 

dimensions into mutually exclusive cells. The choice of the 

number of intervals used to categorize the dimensions into 

cells is not trivial. A large number of cells allows 

detailed niche movement to be observed, however statistical 

power becomes a concern because defining the cells into 

detailed categories results in empty cells (e.g. a large 

number of people may report obtaining eight years of 
~ 

education while a considerably smaller number might report 

obtaining six). On the other hand, if cells are defined too 

broadly, then the distinctions among people along the 

dimensions become too blurred. [e.g. categorizing age into 2 

categories (for instance, under age 40 and over age 40) 

would fundamentally alter the dimensionality of the 
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continuous dimension].s 

I conducted a comprehensive search through a range of 

intervals (e.g. from 5 to 20 intervals for both age and 

education) to determine the optimal number of cells for each 

dimension. In the reported analys~s, I separate age into 15 

cells «15, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 

50-54, 55-59, 60-64, 65-69, 70-74, 75-79, >80) and education 

into 10 cells (1-9, 10, 11, 12, 13, 14, 15, 16, 17, >18)6. 

Thus, the employment curve at year t and age level a is ·the 

proportion of people employed at each age level a, where a = 

1, •.. ,15 and for year t, where t = 1972, ••. ,1989. For the 

case of age, define the employment curve (Equation 4a): 

_ workerst;,a 
EmploymentCurvet a- 1 umb f' d' 'd 1 

I Tota n er 0 ~n ~ v~ ua St,a 

where the subscripts t=year and a=age. Similarly, define 

the employment curve for education (Equation 4b): 

5 Burt (1991) uses social network analysis techniques 
to collapse age into nine categories, whereby each category 
represents a unique status in the social structure. 

6 Respondents were asked to report their age in single 
years and the highest grade attended. The questions and the 
coding schemes remained consistent throughout both time 
series (1972-1982) and (1983-1989). 
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Workers 
Employment Curve = t,e 

t,e Total number of individualst,e 

where the subscripts t=year and e=education. Equations 4a 

and 4b produce a unique employment curve for each year and 

map the curve across each cell of age or education 

dimension. 

Figure 7 presents the estimated employment curve across 

the education dimension for 1983 (equation 4a). This curve 

indicates the proportion of people working across the ten 

categories of education. The curve slowly increases until 

it reaches a peak at approximately 15 years of education 

(almost 70% of people with 15 years of education are 

employed) and then drops off. 

For each year, I estimate a unique employment curve 

across the social space dimension. In other words, I 

calculate eleven distinct employment curves for the 1972-

1982 time series and seven distinct employment curves for 

the 1983-1989 time series. By pooling the yearly employment 

curves for a single time series (either 1972-1982 or 1983-

1989), I determine, on average, the proportion of workers in 

any given region of social space. That is, I estimate a 
" 

carrying capacity across social space. I further discuss 

the concept of carrying capacity in the next section. 
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Figure 7: Estimated Employment Curve Across Education 
Dimension for 1983. Employment Curve calculated with 1983 
Current Population Survey. 
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Estimating the carrying capacity 

The carrying capacity is a system-level feature of the 

distribution of working individuals in Blau space; the curve 

characterizes the potential pool of workers in each region 

of social space (i.e. cell) across the entire observed time 

period. The potential pool of workers includes any 

individuals in the sample who are either presently employed 
~ 

or those who have a job but currently are not working. The 

carrying capacity is determined by calculating the 

distribution of individuals meeting these conditions over 

the long term. 

Since data sets capable of testing the model do not 

track individuals over time (recall the discussion in the 

Data section), regions of Blau space are tracked instead, 

under the assumption that if the data set is a 

representative sample of individuals, then each region of 

social space will also be representative. Hence, for every 

time period, the value of the employment curve can be 

calculated for each cell in Blau space. Since the carrying 

capacity is the underlying shape of the employment curve 

over time, it can be determined by pooling data from 

multiple time periods and calculating the average employment 

curve for each cell. That is, the carrying capacity 

specifies the long term average (e.g. 1972-1982) of the 
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proportion of available workers in each cell, across a 

sociodemographic dimension. The pooled employment curves 

are then smoothed with a polynomial regression analysis in 

order to produce a continuous underlying carrying capacity 

across the dimension. 

I conducted a comprehensive search of smoothing 

functions in order to parameterize the carrying capacity. I 

chose the particular function used .for the carrying capacity 

by identifying all models with significant coefficients (p < 

.05), and then used the equation that maximized the 

explained variance. In other words, I fit a number of 

models with the general form (Equation 5): 

where subscript i varies over the number of cells in the 

social dimension (in this case age) and t is the number of 

time periods. Controls included in equation (5) consist of 

various pOlynomial specifications for the time period (i.e. 

YEAR, YEARA 2, YEARA 3 and so forth), which remove any 

underlying trends from the carrying capacity. For 

instance, economic cycles (e.g. government policies employed 

to stimulate the economy) or an influx of women into the 
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paid labor force may change the shape of the carrying 

capacity over time. By including various controls for the 

time period these trends are removed. The estimated 

carrying capacity equations for the age and education 

dimensions used for each time series (1972-1982 and 1983-

1989) are presented in Appendix D. 

Figure 8 presents the estimated carrying capacity for 

the age dimension, 1983-1989, using the Current Population 

survey.7 Note that the curve increases until a peak at 

approximately age thirty-five and then gradually declines as 

age increases. Of course, in any given year the employment 

curve will fluctuate around this carrying capacity function. 

By calculating the short term deviations from the carrying 

capacity, I create utilization curves for each year. The 

utilization curves indicate the regions of overutilization 

and underutilization, which drive changes in the 

sociodemographic composition of occupations. 

7 The carrying capacity is a third order polynomial of 
the form: Carrying Capacity = 0.016 + 0.389*age - 0.055*age2 

+ 0.002*age3 • See Appendix D for other estimated carrying 
capacity equations. 
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Figure 8: Estimated carrying capacity Across Age Dimension 
for 1983-1989. Carrying capacity calculated by fitting 
regression curve through the yearly employment curves from 
Current Population Survey, 1983-1989. 
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The Utilization Surface 

For each subregion of social space (i.e. cell), the 

deviations for time period t can be determined by 

subtracting the employment curve at time t from the 

underlying carrying capacity as calculated in equation (5). 

Thus each year has a unique utilization curve across the 

continuous dimension, which represents the difference 

between the carrying capacity and the employment curve for 

that year. In other words (Equation 6): 

utilization Curve t,i = Employment curvet,i - carrying CapacitYi 

where t varies across the time period and i varies over the 

number of cells defined in B1au space (15 cells for age and 

10 cells for education). This produces a vector of i 

residuals for each wave of the study. 

The position, dispersion and proportion of the 

occupational groups in the system will respond to the forces 

created by this utilization curve. If the employment curve 

is greater than the carrying capacity, then the residual 

will be positive (i.e. the region is being overutilized), 

and the model predicts that occupations will move away from 

this region. conversely, negative residuals indicate 
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underutilized areas of social space, which can potentially 

support more occupational activity. 

predicting Movement 

Once the utilization surfaces have been calculated 

across the continuous dimension, predictions of niche 

movement can be tested. Figure 9 presents a hypothetical 

utilization surface with three niches superimposed, along 

with the predicted direction of niche movement and 

dispersion as stated in hypotheses .2 and 3 (adapted from 

McPherson and Rotolo 1995). Since occupation A is located 

on the side of a peak, the occupation will lose more and 

gain fewer members in the high-education direction, while 

gaining more and losing fewer in the lower-education 

direction (i.e. the niche will shift to the left). Thus, 

the slope of the utilization curve determines the direction 

in which the niche will shift in the next time period. 

A natural representation of this slope is the linear 

regression coefficient summarizing the utilization curve for 

the region of continuous dimension inside the niche at time 

t. For instance, in the case of the age dimension (Equation 

7) : 

Y =« +A Y +E t,o,a t,o t't,cr .. t,o,a t,o,a 
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Figure 9: Predicted Movement and Dispersion (Hypothesis 2 
and 3) for Three Occupational Niches Superimposed on a 
Hypothetical utilization Curve (Adapted from McPherson and 
Rotolo 1995). 
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where Yt,o,. is the height of the utilization curve at each 

value of age (a) inside the niche of the o-th occupation at 

year t. (Xt,o,. and {3t,o,a estimate the Y-intercept and the slope 

of the transient curve inside the niche of the o-th 

occupation at year t. Xt,o,. is the age at each point inside 

the niche of occupation 0 at time t. I use X rather than A 

here to emphasize the fact that equation 7 applies only to 

values of age inside the current occupational niche. ft,o,. is 

the error term for the regression of Y on X. Subscript a 

ranges from the lowest value of education inside the niche 

of occupation 0 at time t to the highest value of age inside 

the niche. 

Thus for each occupation at each year, there will be a 

distinct set of Y and X values depending on the location of 

the niche of the occupation at that time. If the height of 

the curve generally increases across the niche (occupation B 

in Figure 9), the slope will be positive, and the niche is 

predicted to shift to the left (in·a negative direction). 

If the curve decreases across the niche, the slope will be 

negative, and the niche will tend to shift to the right. A 

zero slope suggests no systematic movement to the right or 

left. Thus, {3 measures the forces acting on the niche ~o 

produce the directional shifts in hypothesis 2 (the movement 

hypothesis). This hypothesis predicts that positive values 
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of ~ (an upward trend in the transient curve from the left

hand side of the niche to the right-hand side) will produce 

leftward shifts in the position of the niche (a decrease.. in 

the mean education), and negative values of ~ will produce 

rightward shifts over time. 

predicting Dispersion 

The ecological model can be used to predict whether an 

occupation will specialize or generalize (dispersion) in 

social space (see Hypothesis 3). Niches with strong 

competition at the edges contract, while those with lowered 

competition at the edges expand (refer back to Figure 9). 

Following McPherson and Rotolo (1995) the convexity of ~~e 

utilization curve inside the niche can be used to predict 

specialization or generalization). 

The convexity of the utilization curve inside the niche 

is estimated with the quadratic equation (Equation 8): 

where Y is the height of the utilization curve inside the 

niche, ~ is the Y-intercept, 01 is the coefficient for the 

linear term in the equation, 02 is the coefficient for the 
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squared term, and e is the error term. 

The measure of convexity is -02' which is the negative 

of the second derivative of equation 5. 8 This measure 

indicates whether the utilization curve inside the niche 

accelerates or decelerates. If the curve accelerates 

upward, then the curve is concave upward, and the measure is 

positive. If the curve accelerates downward, the measure is 

negative, and the curve is convex. 

The convexity measure is analogous to the measure for 

net opportunity presented above, in that it used to predict 

niche movement. In this case, however, convexity is used as 

an independent variable to predict shifts in the niche width 

(i.e. the degree of specialization). 

Figure 10 (adapted from McPherson and Rotolo 1995) 

presents eight possible configurations of slope and 

convexity inside the niche. Each of the panels refers only 

to the part of the transient curve that is actually inside 

the niche of the given occupation. So, for instance, 

occupation C in Figure 9 would experience a transient curve 

8 The first derivative is y'=01+202X. The second 
derivative is Y"=202 • When 02 is positive, the curve is 
accelerating upward, producing a U-shape). When 02 is 
negative, the acceleration is downward, and the curve bulges 
upward in its middle, producing upward convexity (an 
inverted U-shape). Thus, -02 is the direct measure of 
convexity, since it indicates which direction the curve 
accelerates. 
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Figure 10: Eight possible utilization Curve Shapes Inside 
the Niche (Adapted from McPherson and Rotolo 1995). 

Panel A: Slope=O, 
convexity>o 

Panel c: Slope>O, 
convexity> 0 

Panel B: Slope=O, 
convexity<o 

Panel D: Slope>O, 
convexity<o 
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Figure 10 (continued): Eight possible utilization Curve 
Shapes Inside the Niche (Adapted from McPherson and Rotolo 
1995). 

Panel E: Slope>O, 
convexity=o 

Panel G: Slope<O, 
convexity> 0 

Panel F: Slope<o, 
convexity=o 

Panel H: Slope<O, 
convexity<o 
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inside the niche that looks most like panel A in Figure 10. 

In this case, the coefficient P (the slope measure) from 

equation (8) would be zero since the transient curve inside 

the niche of occupation c averages out to no linear effect. 

The convexity coefficient (-02 from equation 8) for this 

case is strongly positive, since there is an inverted u~· 

shape for the transient curve inside the niche. Panel A of 

Figure 10 then, predicts that the position of the occupation 

will remain stable, while the dispersion of the occupation 

will increase over time. 

Panel B in Figure 10 is analogous to the section of the 

transient curve that occupation A in Figure 9 encounters. 

The niche will contract over time under hypothesis 2, but 

the position will be unchanged (slope=O, but convexity<O). 

As the magnitude of the arrows in Figure 10 suggest, 

different configurations of slope and convexity produce 

changes in the position and dispersion of the niche. F~~ 

instance, in panel 0 of Figure 10 the ecological model 

predicts that the niche of the occupation will both shift to 

the left and contract over time (compare with occupation B 

in Figure 8). Since the slope is positive, there is a 

general pressure for leftward movement, and since convexity 

is negative, there is pressure to contract the niche. 

Visually, the leftward pressure (size of the arrow) on the 
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niche is greater at the right edge of the niche than at the 

left edge, leading to leftward movement and compression of 

the niche simultaneously. Thus, a positive value for the 

slope (P from equation 7) of the utilization curve inside 

the niche exerts pressure toward leftward movement of the 

niche, while a negative slope would move the niche to the 

right. Positive convexity (-0>0 in equation 8) forces 

expansion of the niche over time (an increase in 

dispersion), while negative convexity contracts the niche (a 

decrease in dispersion). 

predicting Growth and Decline 

The ecological model can also be used to predict 

whether an occupation will decline or grow in proportion 

(Hypothesis 4). Occupations with niches located in regions 

of extreme competition will decrease their proportion of the 

sample, while those facing lowered competition will grow. 

I calculate the amount of competition faced by an 

occupation by determining the height of the utilization 

curve inside a niche. In order to measure the height of' the 

utilization curve inside the niche, I restrict attention to 

only those cells within the niche and then sum across all 

values of the utilization curve and divide by the total 

number of cells. In other words (Equation 9): 
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Height = E Yt,o,l 
t,o N 

where Y is the height of the utilization curve inside the 

niche, t = time period, 0 = occupational group, i = the 

cells inside the niche, and N = the number of cells inside 

the niche. Therefore, a unique height is calculated for 

each occupational niche in each time period. 

Hypothesis 4 (the growth hypothesis) suggests that 

occupations will decrease the proportion of the sample in 

regions of high competition and will increase the propor.tion 

of members in regions of low competition. Figure 11 

graphically illustrates this hypothesis. Occupation A is 

located in a region of heavy competition as indicated by the 

height of the underlying utilization curve. As a result of 

the position of the niche in social space, the height of the 

utilization curve for occupation A is strongly positive. 

Under Hypothesis 4, the ecological model predicts occupation 

A to experience a decline in the proportion of people 

reporting to be a member of occupation A in the next time 



Figure 11: Predicted Change in Proportion (Hypothesis 4) 
for 2 occupational Niches superimp~sed on a Hypothetical 
utilization Curve . 
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period. On the other hand, since occupation B is located in 

a region of depressed competition (a valley), the ecological 

model predicts that the proportion of people reporting to 

bea member of occupation B will increase in the next time 

period. Thus, hypothesis 4 implie~ that the level of 

competition inside the niche is inversely related to the 

proportional growth across all occupational types. 

Multidimensional Social Space: Niche Analysis for Two 

continuous Dimensions 

Extending the niche analysis into multidimensional 

social space is straightforward in the case of continuous 

dimensions. McPherson and Ranger-Moore (1991) provide the 

first example of measuring the carrying capacity in 

multidimensional social space. In the present study, age 

and education are treated as continuous variables, so niche 

analysis can be performed in a two-dimensional property 

space consisting of age and education. First, I define the 

occupational niche position and dispersion along the 

education and age dimensions as in equations (1) and (2). 

In the two dimensional case, however, niches are now 

rectangular (refer to Figure 1) because the social 

composition of the occupations is measured across two 

continuous dimensions. Once the rectangular niches are 



defined, changes in niche position and dispersion can be 

examined in 2-dimensional social space. 
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Estimating the employment curve in a 2-dimensional 

space is a natural extension of the measurement procedures 

used in the case of a single continuous dimension. The 

procedures for analyzing a single continuous dimension 

produce employment curves, carrying capacities and 

utilization curves as lines (or linear functions). In the 

two dimensional case, the employment curves, carrying 

capacities and utilization curves become planes. Thus, for 

the multidimensional case the employment curve (and 

corresponding functions) for each value of age and education 

at each year is calculated from the frequency distributions 

of workers along the combined dimensions. 

In order to calculate the frequency distributions for 

the multidimensional analyses, I divide social space into 

150 mutually exclusive cells (15 cells for the age dimension 

x 10 cells for the education dimension). Thus, the 

employment curve at year t and education/age level e,a is 

the proportion of people working at each education/age level 

e,a, where e = 1, ..• ,10, a = 1, ••• ,15 and for year t, where 

t = 1972, .•• ,1989. In other words (Equation 10): 
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Workers 
Employment Curve = t,e:l! • 

t,o,a Total number of Ind~v~duals t,e,l! 

where the subscripts t=year e=education, and a=age. 

Equation 10 produces a unique curve for each year and maps 

the employment curve across each cell of the two dimensional 

education/age property space. 

Once the 2-dimensional employment curves are 

calculated, I pooled the data and determined the best 

fitting 2-dimensional polynomial f~nction through the 

employment curves in order to estimate the carrying 

capacity. I determine the best fitting surface by choosing 

the equation with the maximum explained variance among all 

the functions with significant coefficients. 

The two dimensional carrying capacity estimates the 

long run capacity of the system to support occupational 

activity for the age dimension across values of education 

(and vice versa). Thus, the best fitting polynomial might 

include linear, quadratic, cUbic, ••• ,etc., and interaction 

terms for age and education. I also include various 

polynomial specifications for YEAR (if significant) in order 

to remove any trends in the carrying capacity. The carrying 

capacity equations for the 2-dimensional age-education 



social space in each of the two periods are presented in 

Appendix E. 
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I calculate utilization curves for the 2 dimensional 

analysis as specified in equation 6 above. Figure 12 

presents the utilization curve for 1983. This surface is 

calculated by subtracting the employment curve for 1983 from 

the carrying capacity. The hills in the surface indicate 

regions of overutilization (the employment rate exceeds the 

carrying capacity) while the valleys indicate regions of 

underutilization (the carrying capacity exceeds the 

employment rate). The ecological model predicts that the 

gradations in this surface will drive niche dynamics (i.e. 

changes in movement, dispersion and proportional growth). 

Note that the only difference between the 

multidimensional case and the single dimension case is that 

the utilization surfaces are now 2~dimensional curves. 

After the utilization surfaces are defined, I measure the 

slope and convexity within each rectangular occupational 

niche and test the hypotheses for movement (hypothesis 2) 

and dispersion (hypothesis 3). 

Measures for slope are determined by fitting a plane 

through the surface inside the rectangular niche. In other 

words, I use the P estimates from the following equation to 

fit a plane through the niche (Equation 11): 
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Figure 12: 2-Dimensional utilization Curve in Age-Education 
Social Space for 1983. utilization Curve calculated by 
subtracting 1983 employment curve from carrying capacity as 
estimated with Current Population Survey, 1983-1989. 
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y = ex + A A' +A E' + e t,o t,o t'1 t,o,a t'2 t,o,s t,o 

where Y~o is the height of the utilization curve at each 

value of age-education inside the rectangular niche of the 

o-th occupation at year t. al,o estimates the Y-intercept, 

{3l,o,. estimates the slope of the transient curve inside the 

niche of the o-th occupation at year t across the age 

dimension and {3I,o,c estimates the slope of the transient curve 

inside the niche of the o-th occupation at year t across the 

education dimension. A' t,o,_ is the age at each point inside 

the niche of occupation 0 at time t and E' ~o,c is the 

education at each point inside the niche of occupation 0 at 

time t. Ct,o is the error term for the regression of Y on X. 

The subscripts a and e range from the lowest value of age 

and the lowest value of education inside the niche of 

occupation 0 at time t to the highest value of age and the 

highest value of education inside the niche. 

Measures for convexity are determined by adding 

quadratic terms for age and education into equation (11) 

above. This gives (Equation 12): 

y = y + ~ A' + ~ A,2 + ~ E' + ~ E,2 + e t,o t,o 1 t,o,a 2 t,o,a 3 t,o,s 4 t,O,tiI t,o 

where Y is the height of the utilization curve inside the 
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niche of occupational group 0 at time t, ~ is the y

intercept, 01 is the coefficient for the linear term for 

age, 02 is the coefficient for the age squared term, 03 is 

the coefficient for the linear term for education, 04 is the 

coefficient for the education squared term, and e is the 

error term. 

The measures of convexity for the 2-dimensional space 

are -02 , the negative of the second derivative of equation 5 

with respect to age, and -04 , the negative of the second 

derivative of equation 5 with respect to education. 

Note that the 2 dimensions are modelled simultaneously, 

in the sense that the predictions consider the curvature of 

the utilization surface in 2 dimensions at once. Net 

opportunity for an occupation is calculated in one dimension 

at the value of the other dimensions actually occupied by 

the occupation. Therefore, the predicted changes in niche 

position and dispersion take the multidimensionality of the 

social space into account. 

Multidimensional Social Space: Niche Analysis for a single 

continuous Dimension and a single Discrete Dimension 

The final type of analyses examine changes in niche 

position, dispersion and proportion along a single 
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continuous dimension and a single discrete dimension. For 

each of the two time periods (1972-1982) and (1983-1989), I 

examine occupational niche dynamics in four different 

combinations of social space: age-sex, age-race, education

sex, education-race. I treat both sex and race as discrete 

dimensions consisting of two categories because people who 

are classified as both non-white and non-black are 

underrepresented in the CPS data. 

Up to this point, I have operationalized social space 

along continuous dimensions by extending the work of 

McPherson and Smith-Lovin (1988), McPherson and Ranger-Moore 

(1991), McPherson and Rotolo (1995). with the exception of 

McPherson and smith-Lovin (1988), these studies have ignored 

niche dynamics along discrete dimensions like sex and race. 

Discrete dimensions are problematic for two reasons. 

First, for dichotomous dimensions like sex and race (in this 

study), the mean is simply the proportion of members falling 

into a certain category. For instance if females are coded 

as 1 and males are 0, then the mean indicates the proportion 

of females in an occupation. Problems arise when trying to 

identify niche boundaries because the standard deviation of 

a dichotomous dimension is defined in terms of the mean; if 

the mean of a binary dimension is denoted as p, then the 

standard deviation of that binary dimension will be the 

square root of p(l-p). Second, the non-ordinal, binary 
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nature of dimensions like age and race makes it difficult to 

conceive of niche movement, dispersion and/or proportional 

growth. For instance, even if we could define a niche in 

terms of a discrete dimension, examining changes in that· 

niche in a social space consisting of two, nominal 

categories would be vacuous. Therefore, in order to define 

the niche and examine niche movement in social space, I 

analyze niche dynamics for the discrete dimensions by 

separating the categories of the dichotomous variables. 

This procedure allows me to examine niche movement, niche 

dispersion and occupational growth .separately for each 

dichotomous category across the age or education dimension. 

I describe these procedures below. 

Incorporating race and sex into the niche analysis 

involves creating a separate niche, employment curve, 

carrying capacity and utilization curve for males and 

females (and blacks and whites). Once the sample is divided 

into two distinct groups (i.e. male-female or black-white), 

I create occupational niches by calculating the mean and 

standard deviation of age and education of people reporting 

to be associated with a given occupation, within the 

discrete categories. For instance,. I calculate the mean age 

(and standard deviation) for male engineers and the mean age 

(and standard deviation) for female engineers in each time 

period. In other words (Equation 13): 
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Positiont,o,g = Mean (Age of g for occupation 0 at time t) 

where g = males or females (black or whites) and t = time 

period. since I examine the niches of 49 occupations i~. the 

1983-1989 time series, equation (13) produces 98 distinct 

occupational niches (49 occupations x 2 discrete categories) 

for any given year. 

I examine the dichotomous dimensions separately for 

each one of the continuous dimensions, so the standard 

deviation of members' age and education still measures the 

width of the niche or its dispersion for a particular 

discrete category. I measure the dispersion of occupation 0 

at year t for each discrete category by calculating the 

standard deviation of age and education, within the discrete 

category, for the respondents who are members of that 

occupation in that year. In terms of age (Equation 14): 

Dispersiont,o,g = SD (Age of g for occupation 0 at time t) 

where g = males or females (blacks or whites), and t = time 
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period. By separately calculating the standard deviation of 

age (and education) within an occupational group for males 

and females, occupational niches boundaries can be defined. 

Lastly, I measure the third dependent variable, the 

proportion of individuals in each occupation, relative to 

each subgroup (males vs. females and blacks vs. whites). 

For instance, in terms of the AGE-SEX analysis, I measure 

the proportion of males (females) in occupation 0 by 

dividing the number of males (females) in occupation 0 by 

the total number of males in the sample. More generally 

(Equation 15): 

Number of g in occupa ti on 0 proportiont,o,g = 
Number of g in sampl e 

where g = males or females (blacks or whites) and t = time 

period. 

Figure 13 presents a plot of the proportion of males 

and females reporting to be members of the occupational 

group known as "Managers or Administrators in Self-Employed 

Retail Trade" between 1972 and 1982. The solid line at 'the 

top of the graph indicates the proportion of males in the 

sample reporting to be members of the occupation and the 

dashed line at the bottom represents the proportion of 
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Figure 13: 
Managers or 
Proportions 
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proportion of Males and Females Reporting to be 
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estimated with Current Population Survey, 1972-

0.0075 

0.0062 

B 0.0049 
f-
cc 
o 
0.. 

~ 0.0036 

0.0023 

0.0010 
70 

MALES 
O •••• ()o •••• O····.O ••.• OO, 

0. ... -0 •• 

75 

YEAR 

" ' 
"'; 

:0.. .. . . 

80 85 



171 

females. Note that the male proportion decreases across the 

time period while the female proportion experiences a 

gradual increase. Under hypothesis 4, the ecological model 

suggests that the male proportion decreases over time 

because the niche faces an area of intense competitive 

pressure. Conversely, the proportion of females increases 

because the female niche is located in an area of 

underutilization, as represented by the height of the 

transient curve inside the occupational niche. 

At this point, readers should begin to notice that the 

only difference between the 2-dimensional 

discrete/continuous analysis and the procedures used in the 

case of a single continuous dimension is that two equations 

(one for each dichotomous category). are estimated. Thus, 

for the case of the employment curve year t and age level a, 

I estimate the proportion of people employed at each age 

level a, where a = 1, ... ,15 and for year t, where t = 
1972, ... ,1989, for each subgroup of the discrete dimension. 

For the case of age, define the employment curve (Equation 

16a) : 

Workers 
Empl oymen t Curve = t, 4, g 

t,a,g Total number of individuals t ,4,g 
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where the subscripts t = year, a = age and g = male or 

female (black or white). Similarly, define the employment 

curve for education (Equation 16b): 

Workers Employment Curve = t,e,g 
t,e,g Total number of individuals t,e,g 

where the subscripts t = year and e = education, g = male or 

female (black or white). Equations (16a) and (16b) pro~~ce 

four unique employment curves along the continuous 

dimensions for each year (e.g. male-age, female-age, male

education, female education). So if g = 0, the first 

equation might estimate the proportion of males working 

within a given age range (i.e. cell) and if g = 1, the first 

equation might estimate the proportion of females working 

within an age range. These quantities would differ to the 

extent that the proportion of males and females working in 

the paid labor force differs. 

Figure 14 presents the employment curves across the age 

dimension (Equation 16a) for males (the solid line) and 

females (the dashed line) in 1983, as estimated with the 

Current Population Survey. These curves indicate the 

proportion of males and females employed in 1983. Note that 

the proportion of employed males is always higher than the 
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Figure 14: 1983 Employment Curves across Age Dimension for 
Males and Females. Employment Curves estimated with Current 
Population Survey Data. 
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proportion of employed females. That is, a higher 

proportion of males are employed across the age dimension. 

The male employment curves reaches a peak between the ages 

25-29 (over 80% of males are employed) and declines after 

males reach the ages 35-39. The female employment curve 

reaches a peak between the ages of 15-19 (over 50% of 

females are employed) and, like the male employment curve, 

declines after the age category 25-29. 

As above, I define the carrying capacity as the 

underlying shape of the employment curve over time, so the 

long term average can be determined by pooling data from 

multiple time periods and calculating the average employment 

curve, across the entire time period, for each cell. Of 

course, now a separate set of employment curves has been 

generated for each dichotomous subgroup, so the carrying 

capacity represents the long term average of the proportion 

of available workers in a subgroup (e.g. males or femal~~, 

blacks or whites) for each cell, across a sociodemographic 

dimension. I smooth the carrying capacity for each subgroup 

with a polynomial regression analysis in order to produce a 

continuous underlying carrying capacity across the 

dimension. 

In order to estimate the carrying capacity, I fit 

numerous polynomial functions for the pooled employment 

curves for each group (i.e. males-females, blacks-whites). 
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In other words, I specify equation (17): 

where subscript g denotes the discrete category, subscript i 

varies over the number of cells in the social dimension (in 

this case age), and t is the number of time periods. Again, 

controls (Cntrls~) included in equation (17) consist of 

various polynomial specifications for time period (i.e. 

YEAR, YEAR~2, YEAR~3 and so forth), which remove any 

underlying trends from the carrying capacity. The estimated 

carrying capacity equations for each dichotomous category 

(i.e. male-female and black-white) and each continuous 

dimension (i.e. age and education) for each time series can 

be found in Appendix F. 

I create utilization surfaces 'for each subgroup g by 

measuring the short term (yearly) deviations from the 

carrying capacity. Recall, the utilization surface produces 

changes in niche position, dispersion and proportion. For 

each subregion of social space (i.e. cell), I estimate the 

utilization surface for time period t by subtracting the 

employment curve at time t from the underlying carrying 

capacity as calculated in equation (17). Thus each year and 



subgroup has a unique utilization curve across the 

continuous dimension. In other words (Equation 18): 

176 

utilization Curve t,i,g = Employment Curvet,i,g - Car. capacitYi,g 

where g identifies the dichotomous category, t varies across 

the time period and i varies over the number of cells 

defined in Blau space (15 cells for age and 10 cells for 

education). This produces a vector of i residuals for each 

wave and dichotomous category defined in the study. 

The shape of the utilization curve inside the niche 

drive the dynamics of the ecological model. Since a 

separate utilization curve is defined for each sex or race 

category, hypotheses about movement and dispersion can be 

tested along the continuous dimension, while simultaneously 

taking sex or race into account. 

In the case of niche movement along a single continuous 

dimension, I use the linear regression coefficient of the 

utilization curve inside the niche at time t to predict the 

position of the niche in the next time period. However, 

when considering a discrete dimension and a continuous 

dimension, distinct occupational niches and utilization 

curves have been estimated for each dichotomous category. 

Thus, in order to examine niche movement I estimate the 
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slope of the utilization curve for subgroup g, inside each 

of the occupational niches of subgroup g. For the case of 

the age dimension in mathematical notation (Equation 19): 

Y =« +A J(' +e t;,o,a,g t;,o,g t't;,o,trAt;,o,a,g t;,o,a,g 

where Yt,o,a,c is the height of the utilization curve at each 

value of age (a) inside the niche of the o-th occupation at 

year t, for subgroup g. al,o,D,g and {3t,o,a,g estimate the Y

intercept and the slope of the transient curve inside the 

niche of the o-th occupation at year t for subgroup g. ~o,.,g 

is the age at each point inside the niche of group 0 at time 

t for subgroup g. ct,o,a,c is the erro:r term for the regression 

of Y on X. As before, subscript a ranges from the lowest 

value of age inside the niche of occupation 0 at time t to 

the highest value of age inside the niche but in this case, 

I calculate separate utilization curve slopes for males .and 

females (blacks and whites). with these male and female 

(black and white) utilization curve slopes, I analyze niche 

movement for male and female (black and white) occupational 

niches. 

Measures for convexity are determined for each 

dichotomous category by adding quadratic terms for the 

continuous dimension into equation (19) above. This gives 

(Equation 20): 
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y = y + 0 X + IS X 2 + e t;,o,g t;,o,g 1 t;,o,a,g 2 t;,o,a,g t;,o,g 

where g identifies the dichotomous subgroup, Y is the height 

of the utilization curve inside the niche of occupational 

group 0 at time t, 1 is the Y-intercept, 61 is the 

coefficient for the linear term for age, 62 is the 

coefficient for the age squared term, and e is the error 

term. As in equation (8), (the case of a single continuous 

dimension), the measure of convexity is -62 , the negative of 

the second derivative of equation 20. In this case, I 

calculate separate convexity measures for each subgroup and 

examine niche dispersion for both male and female (black and 

white) occupational niches. 

Measures for the height of the utilization curve inside 

a niche are also calculated separately for both males and 

females (blacks and whites). Recall that occupations with 

niches located in regions of extreme competition will 

decline in proportion, while those facing lowered 

competition will increase in proportion (see hypothesis 4). 

Consider the case of niche analysis in the age-sex 

dimensions. since niches and utilization curves have been 

separately defined for males and females, hypothesis 4 

predicts the proportion of males and females in the total 

sample that will be associated with an occupation in the 
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next time period. Thus, if an occupation has a "male niche" 

in an area of underutilized space and a "female niche" in an 

area of overutilized space, hypothesis 4 predicts the 

occupation will decrease its proportion of males and 

increase its proportion of females. 

Figure 1.5 illustrates the predictions of hypothesis 4 

by superimposing an occupational niche on hypothetical male 

and female utilization curves across the age dimension. The 

male niche (located on the solid line at the top of the 

figure) indicates the occupation attracts men between the 

ages of 20 and 27 The female niche is located further to the 

right on the age dimension (between ages 39 and 46), which 

means that the occupation attracts women from a slightly 

higher age range as compared to men. The height of the 

utilization curve inside the male niche is relatively low 

(the occupation faces decreased competition for males) while 

the utilization curve inside the female niche is relatively 

high (the occupation faces increased competition for 

females. Thus, the occupation will have an easier time 

recruiting males than females; hypothesis 4 predicts that 

the occupation will increase its proportion of males and 

decrease its proportion of females over the next time 

period. 



Figure 15: Predicted Change in Proportion (Hypothesis 4) 
for 2 occupational Niches superimposed on a Hypothetical 
utilization Curve. 
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Figure 15: Hypothetical utilization Curves for Males and 
Females with Male and Female Occupational Niches 
Superimposed. 
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I calculate the amount of competition faced by an 

occupation by determining the height of the utilization 

curve inside the niche for each dichotomous category. In 
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other words, for each subgroup, I restrict attention to only 

those cells within the niche and then I sum across all 

values of the utilization curve and divide by the total 

number of cells. Formally (Equation 21): 

He ';g.ht I; Yt,o,l,g 
.... t,o,g = N 

where Y is the height of the utilization curve inside the 

niche, t = time period, 0 = occupational group, i = the 

cells inside the niche, g = male or female (black or white), 

and N = the number of cells inside "the niche. Therefore, a 

unique height is calculated for each occupational niche in 

each time period, for each subgroup. 

Modelling the Effects of Slope, convexity, and Average 

utilization 

In the previous three sections, I discussed the 

procedures I use to measure the dependent variables (mean, 

standard deviation and proportion) and the independent 
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variables (slope, convexity, and height) in the analyse~~ 

Thus, for each occupational group at each time period (the 

unit of analysis in this section), measures of slope, 

convexity, and height predict the movement, dispersion, and 

proportional growth, respectively, in the next time period. 

I construct pooled time series models for position, 

dispersion and proportion. The slope, convexity, and height 

of the utilization curve in the niqhe are the independent 

variables, and the niche position, dispersion and proportion 

are the dependent. Recall that the position of the niche is 

the mean education level or age of a given occupational 

group, at a given year. The prediction equation for 

position is (Equation 22): 

where ~ is the Y-intercept, the A's are effects of the 

independent variables, position"o is the mean of occupation 

o at time t, slopel.l,o is the slope of the utilization curve 

inside the niche at time t-1. The controls include year and 
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year'" 2 (to correct for possible trend). 9 Posi tioI\_t.o is the 

lagged value of the dependent variable from the previous 

year, and "loo is the error term. 

The dispersion equation is similar in structure to .~he 

position equation (Equation 23): 

Dispersion,.o is the standard deviation of member 

characteristics (age or education) .of occupation 0 at time 

t, dispersion'_l.o is the variable at year t-1, convex._l.o is the 

curvature of the utilization curve inside the niche of 

occupation 0 at the previous time period, and controls 

(Cntrls) are included for year (and year"'2) as in equation 

(22) above. 

Lastly, the proportional growth equation is specified 

(Equation 24): 

9 I include year and year"'2 only if these variables 
make a significant difference in the estimates used to test 
the hypothesis. 
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Proportion~o is the proportion of people in occupation 0 at 

time t, proportiont_1,o is that variable at year t-1, heigh~l,o 

defines the height of the utilization curve inside the niche 

of occupation 0 at the previous time period and controls 

(Cntrls) include YEAR and YEAR~2 under the condition 

outlined in footnote 9. 

These equations model dynamic changes in position, 

dispersion and proportion. That is, the lagged endogenous 

variables at t-1 transform the dependent variables into 

change variables; the dependent variables are forced to be 

uncorrelated with their prior positions by the presence of 

their lagged values. I estimated equations (22), (23), and 

(24) with a generalized least squares algorithm from Kmenta 

(1986:512-516). The procedure corrects for autocorrelation 

within cross sectional units and heteroskedasticity across 

cross sectional units. This pooled cross-section time 

series model is implemented in SHAZAM 7.0 (White et ale 

1993) • 

Researchers have noted that estimation problems exist 

when a model contains a lagged endogenous variable in the 

presence of autocorrelated errors (Nerlove 1971, Hibbs 

1974). Estimating a model with a lagged endogenous variable 

in the presence of serially correlated errors (i.e. 

autocorrelation) with OLS typically leads to upwardly biased 
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coefficients (toward 1.0) for the lagged endogenous 

variable. The bias exists because the lagged endogenous 

variable is correlated with the error term. One statistical 

approach to this problem has been to use a two-stage 

instrumental variable procedure (Balestra and Nerlove 1966, 

Nerlove 1971, Hsiao 1986). The instrumental variable 

approach requires the researcher to find a variable that is 

uncorrelated with the error term (i.e. an instrumental 

variable) and estimate the dynamic model with the 

instrumental variable in a two-stage least squares 

procedure. Unfortunately, this procedure is not a panacea 

since researchers often have difficulties finding valid 

instruments (i.e. an instrument that is highly correlated 

with the lagged endogenous variable and uncorrelated with 

the error term) in applied settings (Maddala 

1988:192) . 

An alternative dynamic model uses a change score as the 

dependent variable (cf. Hamilton 1992) to estimate the 

effects of the levels of exogenous 'variables on changes in 

the dependent variable (e.g. the effects of the slope of the 

transient inside the niche at time t on changes in position 

of the niche at time t+1). In other words (Equation 25): 

fly = Yt-Yt-1 = <xt+{3eX+Ut 
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where dY indicates the change in the dependent variable 

between time t and time t-1, P is a (1 x k) vector of 

parameter estimates, X is a (k x N) data matrix and u is the 

random error term. The change score model not only avoids 

the estimation problems of a pooled cross-sectional model 

with a lagged endogenous variable, but the model specified 

in equation 25 also allows the hypotheses to be tested with 

fixed effects or random effects panel models (cf. Hsiao 

1986). 

In addition to the pooled cross-sectional model with a 

lagged endogenous variable, I estimated pooled cross

sectional models with change scores (equation 25 above), 

instrumental variable techniques as outlined in Johnston 

(1984: 363-6), fixed effects, and random effects. 

Generally, the estimates from these models did not 

significantly alter any of the coefficients, so I present 

results from the standard pooled cross-sectional model with 

a lagged endogenous variable. Results from the statistical 

models are presented in the next three chapters. 
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CHAPTER 5: MOVEMENT IN SOCIAL SPACE 

Niches in social Space: Testing Hypothesis #1 

Before testing the dynamic hypotheses (Hypotheses Z' -

4), I need to establish the existence of distinct 

occupational niches in social space. Hypothesis 1 states 

that stable occupational niches exist in social space. 

since I examine a different set of occupati~nal niches for 

each time series (42 niches for 1972-1982 and 49 niches for 

1983-1989), I perform separate tests of hypothesis 1 for 

each period. I conduct statistical tests using cross 

sectional methods for the first year of each time series 

(1972 and 1983) and then I provide graphs showing that the 

occupational groups experience gradual, systematic movement, 

rather than random movement through social space. 

In order to establish the existence of occupational 

niches in cross-section, I first perform a one-way analysis 

of variance for both age and education by occupational 

group. The one-way analysis of variance tests whether the 

means of all the occupational groups are equal by comparing 

the within group variance to the between group variance. If 

the specification of occupational niches is meaningful, then 

the within occupational group variance will be significantly 

less than the between occupational group variance. 



188 

The null hypothesis for the model is: 

III = J.L2 = ••. = J.Ln 

where ~i refers to either the mean age or the mean education 

of occupational group i, where i = 1, ••• ,n. I restrict 

attention to age and education because if occupational 

groups can be identified in these general specifications of 

social space, then they will also exist at more detailed" 

levels (e.g. age-sex, education-race and so forth). 

Table 1 presents the results of the one-way analysis of 

variance for age by occupational group and education by 

occupational group for 1972. The F-ratio for the age

occupation analysis of variance is highly significant (p < 

0.0001). This result suggests that the mean ages of the 42 

occupational groups are not equal to each other; distinct 

occupational niches exist at the start of the 1972-1982 time 

series. The F-ratio for the education-occupation analysis 

of variance is also highly significant (p < 0.0001) 

indicating that the mean education of the occupational 

groups is not the same. Thus, the results of the ANOVA for 

1972 support hypothesis 1, which suggests that distinct 

occupational niches exist in social space. 

Table 2 gives the results of the ANOVA for the 49 

occupational groups identified in 1983. The F-ratios for 
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Table 1: One Way Analysis of Variance Results of Age arid 
Education by 42 occupational Groups for 1972. 

Analysis of Variance for Age 

Source D.F. Sum Mean F 
of Squares Squares Ratio 

Between 41 667737.8 ·16286.9 81. 8 

within 59968 11938804.3 199.1 

Total 60009 12606542.1 (F-Prob<.OOOOl) 

Analysis of Variance for Education 

Source D.F. Sum Mean F 
of Squares Squares Ratio 

Between 41 197389.9 4814.4 831.1 

within 59968 347389.4 5.8 

Total 60009 544779.3 (F-Prob<.OOOOl) 
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Table 2: One Way Analysis of Variance Results of Age and 
Education by 49 occupational Groups for 1983. 

Source 

Between 

within 

Total 

Source 

Between 

Within 

Total 

Analysis of Variance for Age 

D.F. Sum Mean F 
of Squares Squares Ratio 

48 716212.9 14921.1 85.0 

66937 11746101.6 174.5 

66985 12462314.5 (F-Prob<.00001) 

Analysis of Variance for Education 

D.F. Sum 
of Squares 

48 189872.4 

66937 346463.0 

66985 536335.4 

Mean 
Squares 

3955.7 

5.2 

F 
Ratio 

764.2 

(F-Prob<.00001) 
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the age by occupational group and education by occupational 

group analyses are both highly significant (p < 0.0001). 

Thus, the between occupational group variance is 

significantly greater than the within occupational group 

variance. Since, distinct occupational niches exist for 

both dimensions of social space at the beginning of the 

1983-1989 time series, hypothesis 1 is supported. 

To further illustrate the idea that occupational niches 

occupy distinct, localized regions of social space, I 

provide graphs of the time paths of various occupational 

groups in social space. Figure 16 plots the mean age of the 

occupations: Physicians, Dentists and Related Practitioners, 

Engineering and Science Technicians, Self Employed Retail 

Trade, and Craftsmen (as defined by the 1970 occupational 

Classification Scheme), over the 1972-1982 time period. In 

general, the occupations remain in a localized region of 

social space (i.e. the mean age remains relatively stable). 

Since, this plot shows that distinct occupational niches 

exist in social space, hypothesis 1 receives further 

support. 

Figure 17 provides a similar plot of the mean education 

of 8 occupational groups for the 1983-1989 time series. The 

occupations include: Computer Systems Analysts and 

Scientists, Accountants and Auditors, Health Technologists 



Figure 16: Mean Age for Selected Occupations from 1972-
1982. Means estimated with Current Population Survey. 
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Figure 17: 
1983-1989. 

Mean Education for Selected occupations from 
Means estimated with Current Population Survey. 
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and Technicians, Sales Supervisors and Proprietors, other 

Sales, Cleaning and Building Service, and Farm Operators and 

Managers. In general, these particular occupations exhibit 

an extremely stable mean education. Figure 16 demonstrates 

that relatively stable niches exist across the education 

dimension for the 1983-1989 time period. This stability 

supports the existence of occupational niches in social" 

space (hypothesis 1). 

Despite the stability of niches in social space, the 

mean age and education changes over time. However, note 

that in both time plots the means of the occupational groups 

do not wander randomly. Instead, the mean age and mean 

education for each occupational group tend to remain in 

localized regions of social space. In the next section, I 

test whether the competitive dynamics of the ecological 

model account for these localized movements. 

Niche Movement: Testing Hypothesis #2 

In this section, I test the hypothesis that 

occupational niches move in response to competitive 

pressures generated by deviations from the underlying 

carrying capacity. I examine occupational niche movement in 

eleven different types of social space for two separate time 

series. The unit of analysis is the occupational niche-
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year, defined by a 1.5 standard deviation window around the 

occupational mean. 1 Unless otherwise noted, the 1972-1982 

time period examines 44 occupational niches over 10 years 

(the first year of the time series is deleted due to the 

presence of the lagged variable), generating a total of 440 

occupational niches (44 x 10 = 440). The 1983-1989 period 

looks at 49 niches over a period of 6 years, resulting in a 

total of 313 occupational niches (49 x 6 = 313). 

Each statistical model estimates the effect of the 

slope of the utilization curve inside the niche (the 

independent variable) on shifts in the niche position (the 

dependent variable), for the eleven different combinations 

of sociodemographic dimensions (e.g. age, education, age-

education, age-males, age-females, age-blacks, age-whites, 

education-males, education-females, education-blacks, 

education-whites). According to hypothesis 2, occupational 

niches will shift away from overutilized regions and move 

toward underutilized areas of social space. Thus, for all 

eleven specifications of social space, the hypothesis 

predicts that the slope of the utilization curve inside the 

I conducted a grid search across niche windows 
ranging from 1.0 to 2.0 standard deviations for each of the 
eleven specifications of social space. The results of these 
extensive searches were unsurprising, so I present results 
for a 1.5 standard deviation niche width to remain 
consistent with past research (cf • McPherson and Ranger
Moore 1991, McPherson and Rotolo 1995). 



niche at time t-1 will have a negative effect on the 

position (i.e. the mean) of the niche at time t. 

since the eleven different specifications of social. 
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space produce 24 different models, I only present results 

from the two-dimensional age-sex social space. Appendix F 

contains results for all other combinations of social space. 

Table 4 at the end of this chapter (and related discussion) 

summarizes the results of the pooled cross section time 

series models for all combinations of social space. 

The results for the age-sex analysis for the 1972-1982 

time series appear in Table 3. Recall that for the age-sex 

analysis, niche movement is examined along the age dimension 

separately for both males and females. Thus, two different 

models are estimated for the time series. Modell examines 
~ 

the effect of the slope of the utilization curve on shifts 

in the mean age of occupations for men. In row 3 of Column 

1, the parameter estimate for lagged slope is significant 

and in the predicted negative direction (-15.840). This 

coefficient indicates that male niches shift in Column 2 

presents results for shifts in the mean age of occupations 

for females. 2 Note that the coefficient for lagged slope is 

2 The analysis for females includes only 42 
occupations because some years contain no female mine 
workers and/or no female carpenters. In years where no mine 
workers and/or carpenters appear, I cannot define an 
occupational mean or standard deviation (i.e. a niche), 
therefore these occupations are excluded from the analysis. 

~ 
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Table 3: AGE by SEX movement in a 2-dimensional social space 
(1972-1982). Pooled Cross section Time Series Estimates of 
the Effects of the Slope of the utilization Curve inside the 
Niche on the Change in Niche position Along the AGE-SEX 
dimensions. a 

Models 

1 

MALES 

Intercept 0.117*** 
(0.371) 

Posi tiont_1 0.988*** 
(0.009) 

Slopet_1 -15.840*** 
(4.141) 

0.965 

Rho -0.220 

*** p < 0.001 (l-tailed test) 

a Standard errors in parentheses 

2 

FEMALESb 

4.908*** 
(0.759) 

0.865*** 
(0.020) 

-14.828*** 
(5.665) 

0.825 

-0.154 

b 42 Niches analyzed for model 2 (Mine workers and 
carpenters deleted - not enough cases) 



198 

also negative and highly significant (-14.828). Again, 

hypothesis 2 is strongly supported. Therefore, after 

separating males from females, the ecological model 

successfully predicts shifts in the mean age of occupations 

for 1972-1982. 

Table 4 summarizes the results of the pooled cross

sectional models for all of the different combinations of 

social space. The ecological model received strong support 

when the analyses were conducted in multidimensional social 

space. For instance, the unidimensional education analy,ses 

for both time series (1972-1982 and 1983-1989) produced 

coefficients for lagged slope in the predicted direction, 

but these estimates failed to reach conventional levels of 

statistical significance. However, once social space is 

defined in terms of more than one social dimension, these 

coefficients become significant. 

In the case of movement along the education dimension, 

race becomes a very salient dimension since the coefficients 

for lagged slope become significant for blacks and whites in 

both the 1972-1982 and the 1983-1989 time series. 

Unfortunately, data limitations make analyses of more 

complex levels of social space impossible (e.g. a 3-

dimensional age-education-race analysis), however, the 

results in table 4 indicate that the predictions of the 

ecological model about niche movement in social space 
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Table 4: Summary of Pooled Cross section Time Series 
Estimates of the Effects of the Slope of the utilization 
Curve inside the Niche on the Change in Niche position for 
all Combinations of Social Space 

Dimension 

Age (1972-1982) 

Age (1983-1989) 

Education (1972-1982) 

Education (1983-1989) 

Age-Education (1972-1982) 

Age 
Education 

Age-Education (1983-1989) 

Age 
Education 

Age-Sex (1972-1982) 

Male 
Female 

Age-Sex (1983-1989) 

Male 
Female 

Education-Sex (1972-1982) 

Male 
Female 

Education-Sex (1983-1989) 

Male 
Female 

Slope 
Estimate 

Predicted 

Predicted 

Predicted 

Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Conclusion 

Signficant 

Significant 

Not significant 

Not significant 

Significant 
Significant 

S ignif icant. 
Not significant 

significant 
significant 

significant 
Not significant 

Significant 
Significant 

Not significant 
Not significant 
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Table 4 -- continued: Summary of Pooled Cross section Time 
Series Estimates of the Effects of the Slope of the 
utilization Curve inside the Niche on the Change in Niche 
position for all Combinations of Social Space 

Slope 
Dimension Estimate Conclusion 

Age-Race (1972-1982) 

White Predicted significant 
Black Opposite Not significant 

Age-Race (1983-1989) 

White Predicted Significant 
Black Predicted significant 

Education-Race (1972-1982) 

White Predicted Significant 
Black Predicted Significant 

Education-Race (1983-1989) 

White Predicted significant 
Black Predicted significant 
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receive stronger support as more dimensions are included in 

the analysis. 

The summary results in Table 4 suggest that hypothesis 

2 is overwhelmingly supported. Of the twenty-four models 

estimated, twenty-three produced estimates for the slope in 

the predicted, negative direction; 'hypothesis 2 was 

supported in over 95% of the models. Only one model (the 

age-race analysis for blacks in the 1972-1982 time series) 

produced slope estimates in the opposite direction (i.e. 

positive), however, this coefficient failed to reach 

conventional levels of statistical significance. Since each 

of these models conceptualizes social space and occupational 

niches in different ways, across two different time periods, 

the predictive strength of the ecological model remains 

quite impressive. 



CHAPTER 6: DIVERSITY IN SOCIAL SPACE 

This chapter presents results for the test of the 

hypothesis that occupational groups increase and decrease 

sociodemographic diversity in response to competitive 

pressures generated by deviations from the underlying 

carrying capacity. I examine changes in dispersion for 
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eleven different conceptualizations of social space, across 

two distinct time series. The unit of analysis is the 

occupational niche/year, defined by a 1.5 standard deviation 

window around the occupational mean. 1 Unless otherwise 

noted, the 1972-1982 time period examines 44 occupational 

niches over 10 years (the first year of the time series is 

deleted due to the presence of the lagged variable), 

generating a total of 440 occupational niches (44 x 10 =' 
440). The 1983-1989 period looks at 49 niches over a period 

of 6 years, resulting in a total of 313 occupational niches 

(49 x 6 = 313). 

Each statistical model estimates the effect of the 

convexity (the independent variable) of the utilization 

I conducted a search across niche windows ranging from 
1.0 to 2.0 standard deviations for each of the eleven 
specifications of social space. The results of these 
extensive searches were unsurprising, so I present results for 
a 1.5 standard deviation niche width to remain consistent with 
past research (cf. McPherson and Ranger-Moore 1991, McPherson 
and Rotolo 1995). 



203 

curve inside the niche on shifts in the occupational 

standard deviation (the dependent variable), for the eleven 

different combinations of sociodemographic dimensions (e.g. 

age, education, age-education, age-males, age-females, age-

blacks, age-whites, education-males, education-females, 

education-blacks, education-whites). According to 

hypothesis 3, occupational niches will contract when 

surrounded by overutilized areas of social space and expand 

when facing underutilized areas at the niche edges. Thus, 

for all eleven specifications of social space, the 

hypothesis predicts that the convexity of the utilization 

curve inside the niche at time t-1 will have a positive 

effect on the dispersion (i.e. the standard deviation) of 

the niche at time t. 

Table 15 summarizes the results for the pooled cross

sectional models in each of the different combinations of 

social space. 2 Generally, hypothesis 3 was neither 

supported nor disconfirmedi eighteen of the twenty-four 

models produced coefficients for convexity that failed to 

reach statistical significance. In support of hypothesis 3, 

four models (Education in 1983-1989, Age-Sex for females in 

1983-1989, and Age-Race for blacks in both time series) 

produced statistically significant coefficients for 

2 Appendix H presents parameter estimates for the 
twenty-four different models. 
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Table 5: Summary of Pooled Cross section Time Series 
Estimates of the Effects of the convexity of the utilization 
Curve inside the Niche on the Change in Niche Diversity for 
all Combinations of Social Space 

Convexity 
Dimension Estimate Conclusion 

Age (1972-1982) opposite Not signficant 

Age (1983-1989) opposite Not significant 

Education (1972-1982) opposite Not significant 

Education (1983-1989) Predicted Significant 

Age-Education (1972-1982) 
" Age opposite Not significant 

Education Opposite Not significant 

Age-Education (1983-1989) 

Age opposite Not significant 
Education Predicted Not significant 

Age-Sex (1972-1982) 

Male Predicted Not significant 
Female Predicted Not significant 

Age-Sex (1983-1989) 

Male opposite Not significant 
Female Predicted Significant 

Education-Sex (1972-1982) 

Male opposite Significant 
Female opposite Not signif~~ant 

Education-Sex (1983-1989) 

Male opposite Not significant 
Female Predicted Not significant 
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Table 5 -- continued: summary of Pooled Cross section Time 
Series Estimates of the Effects of the convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Diversity for all Combinations of Social Space 

Convexity 
Dimension Estimate Conclusion 

Age-Race (1972-1982) 

White opposite Not significant 
Black Predicted Significant 

Age-Race (1983-1989) 

White Opposite Not significant 
Black Predicted Significant 

Education-Race (1972-1982) 

White Opposite Not significant 
Black opposite Significant 

Education-Race (1983-1989) 

White Predicted Not significant 
Black Predicted Not significant 
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convexity in the predicted (positive) direction (see tables 

in Appendix H). 

Additional analyses (not reported here) suggest that 

the models are extremely sensitive to niche width. Grid 

searches over a range of niche widths (1.0 to 2.0 standard 

deviations) sometimes produced results which supported 
~ 

hypothesis 2, especially when diversity was examined with 

large niche windows (e.g. 1.8 to 2.0 standard deviations). 

wide niche windows allow a larger part of the utilization 

curve to be examined because they extend the niche into the 

outer regions of social space. Thus, if the utilization 

curve rises upward at the outer edges of social space, small 

niche widths will fail to capture the increased competition 

at the edges because the convexity ·of the utilization curve 

is calculated only within the niche width. 

Overall, the results for hypothesis 2 remain negative. 

Table 5 indicates 18 of the 24 models estimated provided 

coefficients for lagged convexity that failed to reach 

conventional levels of statistical significance. Among the 

more promising models, age-sex for 1972-1982 and education-

race for 1983-1989 produced nonsignificant results in the 

predicted direction for both binary categories (i.e. males

females and whites-blacks). The positive results encourage 

future research along these lines. 
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CHAPTER 7: GROWTH AND DECLiNE iN SOCiAL SPACE 

In this chapter, I test the hypothesis that 

occupational groups increase and d~crease their proportion 

of the workforce in response to competitive pressures 

generated by deviations from the underlying carrying 

capacity (Hypothesis 4). If the niche of an occupation is 

located in a highly competitive region of social space, ·the 

model predicts that the occupational group will decrease its 

proportion of the workforce in the next time period. 

conversely, if a niche faces relatively low competitive 

pressure, the occupation will increase its proportion over 

time. 

I examine changes in proportion for ten different 

conceptualizations of social space for two separate time 

series. The unit of analysis is the occupational 

niche/year, defined by a 1.5 standard deviation window 

around the occupational mean. 1 Unless otherwise noted, the 

1972-1982 time period examines 44 occupational niches ov.er 

A grid search was conducted across niche windows 
ranging from 1.0 to 2.0 standard deviations the ten 
different specifications of social space. The results 
remained robust across the varying specification of niche 
width, so I present results for a 1.5 standard deviation 
niche width to remain consistent with previous analyses 
presented in the dissertation and past research (cf. 
McPherson and Ranger-Moore 1991, McPherson and Rotolo 1995). 
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10 years (the first year of the time series is deleted due 

to the presence of the lagged variable), generating a total 

of 440 occupational niches (44 x 10 = 440). The 1983-1989 

period looks at 49 niches over a period of 6 years, 

resulting in a total of 313 occupational niches (49 x 6 = 
313) • 

Each statistical model estimates the effect of the 

average height of the utilization curve inside the niche on 

shifts in the proportion of the sample in an occupational 

group, for the ten different combinations of 

sociodemographic dimensions (e.g. age, education, age-males, 

age-females, age-blacks, age-whites, education-males, 

education-females, education-blacks, education-whites). 

Since the two dimensional social space requires a separate 

model for each dichotomous category (e.g. males and 

females), 18 distinct models were estimated for each time 

period. 

According to hypothesis 4, occupational groups will 

decrease their size (proportional representation in the 

sample) when the niche is located in overutilized areas of 

social space and increase their size when facing 

underutilized areas inside the niche. Thus, for all ten 

specifications of social space, the hypothesis predicts that 

the height of the utilization curve niche at time t-1 will 

have a negative effect on the proportion at time t. High 
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levels of utilization inside a niche force an occupational 

group to decrease its proportion of the workforce (and vice 

versa). 

The results for modelling growth and decline along 'the 

age dimension for both time series appear in Table 6. The 

coefficient for lagged utilization for the first time period 

(1972-1982) is negative and significant (-0.004). 

similarly, the estimate for lagged utilization in the second 

time period (1883-1989) is significant and in the predicted 

direction (-0.007). A slight negative trend exists in the 

earlier time series and a curvilin~ar trend appears in the 

later period, as indicated by the YEAR (-0.007) and YEAR2 (-

0.00004) coefficients. 

The negative estimates for lagged height indicate that 

if a niche is located in a region of high competition (as 

measured by the height of the utilization curve inside the 

niche), then the occupation will decrease in size in the 

next time period. The results clearly support hypothesis 4; 

the ecological model successfully predicts growth and 

decline across the entire system of occupations. 

An example from the data will help illustrate the 

results of the models in Table 6. In 1974, 0.34 percent of 

the workforce is classified in the occupational group known 

as "Engineers and Science Technicians". After defining the 
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Table 6: AGE proportion. Pooled Cross section Time Series 
Estimates of the Effect of the Height of the utilization 
Curve inside the Niche on the Change in Proportion of People 
in an occupation along the AGE dimension· 

1 

(1972-1982) 

Intercept 0.002** 
(0.6E-03) 

Proportion,_1 1. 014*** 
(0.013) 

Height
'
_1 -0.004*** 

(0.001) 

Year -0.2E-04** 
(0.8E-05) 

Year2 

R2 0.988 

Rho -0.248 

** p < 0.05 (l-tailed test) 

Models 

2 

(1983-1989)·· 

-0.305*** 
(0.068) 

0.998*** 
(0.006) 

-0.007*** 
(0.002) 

-0.007*** 
(0.002) 

-0.4E-04*** 
(0.9E-05) 

0.989 

0.083 

*** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
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niche of Engineers and Science Technicians along the age 

dimension during 1974, the height of the utilization curve 

inside the niche was determined to be -0.0192. Plugging 

values for the proportion of the sample who are engineers in 

1974 (Prop'_1 = 0.00344), the lagged height (Height'_1 = -

0.019208), and the year (YEAR = 74) into Modell, the model 

predicts the proportion of the sample who are Engineers and 

Science Technicians in 1975 to increase to 0.00364 (or an 

increase of over .05 percent in a single year) in the next 

time period. The actual proportion of Engineers and Science 

Technicians in 1975 increased to 0.00367. In this way, 'the 

model successfully predicts the proportional growth in the 

occupation. 

These results can also be interpreted in terms of the 

number of people in an occupation. In terms of the example 

above, in 1974 the u.S. population consisted of 213,854,000 

civilians (u.s. Bureau of the Census 1994). Since Engineers 

and Science Technicians made up 0.q034 of the population as 

estimated by the CPS, approximately 727,103 (0.0034 x 

213,854,000) U.S. civilians were Engineers and Science 

Technicians in 1974. In 1975, the u.S. population consisted 

of 215,973,000 individuals (U.s. Bureau of the Census 1994), 

so the predicted number of Engineers and Science Technicians 

is approximately 863,892 (0.0040 x 215,973,000). The number 
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of Engineers and Science Technicians increased by over 

100,000 individuals. Hence with population estimates, the 

statistical models can be used to predict growth and de~~ine 

in the number of people belonging to each occupation. 

Tests in the other dimensions also provide evidence for 

the ecological model. Table 7 presents summary results for 

the 20 different estimated models used to test hypothesis 4 

(Appendix I contains the results for the estimated models). 

The first column specifies the dimensions (and time period) 

along which competition is measured. The second column 

specifies the direction of the lagged height coefficient 

(predicted or opposite) and the third column indicates 

whether the coefficient reached a conventional level of 

significance. 

The analyses uncovered especially strong results in the 

case of the unidimensional niche analysis for the age 

dimension in both time periods (1972-1982 and 1983-1989). 

In all cases, the coefficient for lagged height is 

significant and in the predicted direction. These results 

suggest that the ecological model can successfully predict 

changes in the size of an occupation. 

The results for the multidimerisional analysis 

incorporating sex into the models also generally supported 

hypothesis 4. Since six of the eight models (75%) produced 

significant coefficients in the predicted direction, in most 
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Table 7: Summary of Pooled Cross section Time Series 
Estimates of the Effect of Height of the utilization Curve 
inside the Niche on the Change in Proportion of People in an 
occupation for all Combinations of Social Space 

Dimension 

Age (1972-1982) 

Age (1983-1989) 

Education (1972-1982) 

Education (1983-1989) 

Age-Sex (1972-1982) 

Male 
Female 

Age-Sex (1983-1989) 

Male 
Female 

Education-Sex (1972-1982) 

Male 
Female 

Education-Sex (1983-1989) 

Male 
Female 

Age-Race (1972-1982) 

White 
Black 

Age-Race (1983-1989) 

White 
Black 

Height 
Estimate 

Predicted 

Predicted 

Predicted 

Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Predicted 
Predicted 

Predicted 
opposite 

Predicted 
Predicted 

Conclusion 

Significant .' 
significant 

Significant 

significant 

Not significant 
Significant 

Significant 
Not significant 

significant 
Significant 

Significant 
significant 

Significant 
significant 

Not significant 
Not significant 



214 

Table 7 -- continued: Summary of Pooled Cross Section Time 
Series Estimates of the Effect of Height of the utilization 
Curve inside the Niche on the Change in Proportion of People 
in an occupation for all Combinations of Social Space 

Height 
Dimension Estimate Conclusion 

Education-Race (1972-1982) 

White opposite Significant 
Black opposite Significant 

Education-Race (1983-1989) 

White Predicted Significant 
Black opposite Significant' 
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cases the ecological model can successfully predict the 

proportion of males and females (relative to the sample) in 
" an occupation. In fact, the age-sex and the education-sex 

analyses always produced coefficients in the predicted 

direction. 

In two cases, (Males for 1972-1982 and Females for 

1983-1989), the coefficient for lagged height were in the 

predicted direction but did not reach statistical 

significance. The signs of the coefficients suggest that 

higher dimensions of social space might support the 

ecological model for both males and females. For instance, 

proportional growth and decline in occupations along the age 

dimension may be masked by competitive pressures generated 

along other dimensions. with this in mind, I now turn to 
the results for the education-sex analyses. 

The analyses for the education-sex dimensions produced 

significant coefficients for lagged height in the predicted 

direction. The results for the effect of competitive 

pressures inside the niche along the education dimension, by 

sex, strongly support the ecological model. These estimates 

suggest occupations experiencing low levels of competition 

along the education dimension for males (females) will 

increase their proportion of males (females) in the next 

time period (and vice versa). 

The results also indicate that the competitive 
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pressures along the education dimension are a better 

predictor of proportional growth than the competitive 

pressures generated by the age dimension. Remember these 

results do not demonstrate that occupations compete more 

strongly for highly educated (or low educated) individuals. 

Instead, the results imply that shifts in the proportio~. of 

males and females in an occupation are more sensitive to 

deviations from the underlying carrying capacity as defined 

across the education dimension, as compared to transient 

deviations from carrying capacity defined across the age 

dimension. 

The age-race and education-race analyses generally did 

not support the ecological model. Four of the eight 

estimated models produced significant results in the 

opposite direction. since these are the first coefficients 

for lagged height to be in the wrong direction, these 

results suggest that race may be a problematic dimension 

because of sample size differences. Despite the large 

number of blacks sampled by the cps as compared to other 

national surveys, the yearly black sample is often nearly 

ten times smaller than the white sample. Small samples make 

aggregate analyses such as the present study especially 

sensitive to the number of occupations identified, the 

number of dimensions of social space, niche width, and so 

forth. 
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In order to illustrate how sample size affects 

aggregate analysis, note that the coefficient for the age

race analyses for blacks in 1972-1982 is significant in the 

opposite direction. The 1983-1989 analysis, however, relies 

on a much larger sample of blacks (and whites) to estimate 

the models. Note that the coefficient for lagged height in 

the case of blacks is no longer significant and has a 

correct sign under the model. While the age-race results do 

not generally support the model, they suggest that higher 
~ 

dimensional models of social space (e.g. age-sex-race) are 

needed before conclusions can be reached. 

Despite the fact that predictions about growth and 

decline did not receive support for racial comparisons, 

overall the data strongly support hypothesis 4. The second 

column in Table 7 shows that 16 out of the 20 (80%) 

different models produced results in the direction the 

ecological model predicts. In each case, I examine 

different dimensions of social space, and classify 

occupational groups differently for two distinct time 

periods. Thus, taken together, these models provide strong 

support for hypothesis 4; the effect of the lagged height of 

the utilization curve across the education dimension has a 

negative effect on proportional growth. I believe that with 

higher dimensions of social space, the ecological model and 

hypothesis 4 would receive overwhelming support. 



CHAPTER 8: DISCUSSION: ALTERNATIVE EXPLANATIONS AND 
APPLICATIONS 

In this chapter, I extend the ecological model in 
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several directions. First, I discuss two other theoretical 

perspectives which, in principle, support the existence of 

occupational niches. However, I will show that the results 

of the analyses presented in this study provide little 

support for these theories. secon~, I apply to ecological 

model to two previous studies: Reskin and Roos' analysis of 

the feminization of computer systems analysts and scientists 

and Kaufman and Spilerman's research on the age distribution 

of occupations. In both cases, I demonstrate how the 

ecological model can be used to improve the analyses. 

Alternative Mechanisms of Niche Formation 

While the ecological model presented in this 

dissertation relies on homophilous networks to generate 

occupational niches, a number of other theoretical 

perspectives may imply the existence of occupational niches 

in social space. As Pareto (1909) noticed, theorists can 

construct two or more theories which appear to explain the 

same phenomena. I discuss two theoretical perspectives .' 

which can potentially account for the existence of 

occupational niches: institutionalist theory and skill 
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arguments. 

The Institutionalist Approach 

The first perspective reviewed is institutionalist 

theory (Meyer and Rowan 1977, Powell and DiMaggio 1991). 

Since its conception, institutionalist theory has been 

concerned with explaining homogeneity in organizational 

structure, culture and output. Rather than viewing the 

single organization as the unit of analysis, 

institutionalists focus on the organizational field, which 

designates the institutionally recognized aggregate 

population of organizations. The institutionalists use 

Hawley's (1968) conception of isomorphism to argue that 

organizations in the same field become similar to one 

another in order to gain legitimacy. 

Institutionalists focus on three types of institutional 

isomorphism: coercive, mimetic and normative (Powell and 

DiMaggio 1983). While the three isomorphic processes each 

provide an explanation for the existence of homogeneity 

within an organizational field, the mechanisms differ in 

fundamental ways. I review these mechanisms below. 

Coercive isomorphism results in change because of 

influence exerted by other organizations. It is important 

to recognize that institutionalists maintain that coercive 
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isomorphism consists of both formal and informal pressures. 

In the case of formal influence, a particular organizational 

structure may be the result of laws affecting hiring 

practices, environmental standards,. and so forth. On the 

other hand, a neighborhood organization striving to achieve 

financial support may be forced to take on a hierarchical 

structure in order to gain legitimacy from similarly 

organized groups (cf. Milofsky 1981). 

The second type of institutional process is mimetic 

isomorphism. Mimetic isomorphism results from uncertainty. 

If an organization faces an ambiguous environment, in which 

the correct choice of technological and/or decision making 

procedures is unclear (cf. March and Olsen 1976), then the 

organization may attempt to copy other organizations. By 

modeling an organization after other organizations in the 

field, the organization avoids the consequences of facing an 

unclear environment with an improper structure. As 

organizations continually model themselves after successful 

organizations, the field becomes increasingly homogenous .• 

The final source of change is normative isomorphism. 

As DiMaggio and Powell note, normative isomorphism results 

primarily from processes of professionalization, whereby 

occupational members collectively struggle to, "define the 

conditions and methods of their work, to control 'the 

production of producers'" (1991: 70). Normative isomorphism 
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stresses the importance of formal education and professional 

networks which span organizational boundaries. As 

individuals receive training from educational institutions, 

they learn the specific set of norms surrounding any 

particular profession. Additionally, professional networks 

allow expectations about normative rules and behavior to be 

transferred from one organization to another. Thus, as 

individuals face increased pressure to professionalize, a 

particular set of rules and behaviors becomes standard. 

While institutionalists usually focus their attention 

on organizations, the theory can be used to argue that 

isomorphic processes generate occupational niches. 

Typically, an organization is composed of people working in 

several occupations. Hence, KMART consists of managers, 

janitors, sales people, mechanics, and so forth. One 

important wayan organization becomes homogeneous with other 

organizations in its field is by attracting workers with 

particular social characteristics to particular occupations. 

Thus, we're not likely to find a female mechanic at KMART, 

because KMART strives to be seen as a legitimate outlet for 

auto repair service and they see that other organizations 

employ male mechanics. Hence, as organizations attempt to 
" 

gain legitimacy, isomorphic processes force occupations to 

develop distinct niches in social space. 

All three isomorphic processes can be used to develop 
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the existence of occupational niches in social space. For 

instance, organizations may be coerced to recruit young 

white females for secretarial positions because clients are 

more receptive to this type of individual. Once all 

organizations in a field are coerced to hire individuals 

with specific social characteristics, occupational niches 

develop in social space. 

Mimetic isomorphism also generates occupational niches. 

If accountants in a successful organization are all young 

white males, then new organizations will follow this trend 

and employ other young white males in their accounting 

department. Hence, organizations need a definition of what 

type of person to hire for a particular job, so they look to 

other organizations. since social characteristics (age, 

gender, race, etc.) are visible, hiring people with speoific 

social characteristics does not require an extensive search 

process and provides an important way for the organization 

to gain legitimacy (recall the example of the distinction 

between a male and female auto mechanic). 

The last type of isomorphic change, normative, focuses 

attention on a particular occupational group (i.e. the 

professions). Normative isomorphism, through the process of 

professionalization, creates homogeneity as individuals with 

similar social characteristics filter through a narrow 

channel of training institutions and industrial positions. 
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Thus, the individuals in executive positions become, 

"virtually indistinguishable" (DiMaggio and Powell 1991).1 

Hence, normative rules surrounding professions generate 

distinct occupational niches in social space because 

individuals with a specific social characteristics 

successfully filter through the system. 

Institutional theory provides a plausible mechanism for 

the existence of distinct niches in social space, but, the 

theory suggests that institutional forces act as a drag on 

niche movement. That is, once a set of institutionalized 

rules regarding occupational composition is legitimized, the 

taken-for-granted character of these rules will stabilize 

the system (Powell and DiMaggio 1983). If the occupational 

niche shifts, then the movement must be the result of 

changes ~n the legitimacy of the institutionalized rules. 

But empirically, how does one legitimately measure 

legitimacy? In most cases, legitimacy must be inferred in 

post hoc fashion, whereby first the niche moves and then the 

researcher infers motives of legitimacy. The ecological 

model presented in this dissertation avoids this problem by 

focusing on competitive dynamics which exert various 

pressures on the niche to move. 

1 In Kanter's terms, this process of normative 
isomorphism involves the "homosexual reproduction of 
management" (Kanter 1977). 
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Niches of Skill 

Perhaps one of the most implicitly held beliefs among 

social scientists is that skill requirements of occupations 

determine the social composition of occupational groups (I 

call this belief the skill argument). The skill argument 

assumes a correlation exists between sociodemographic 

characteristics and individual skills. The correlation 

implies that people with similar sociodemographic 

characteristics are likely to possess the same skills. 

Since different occupations require different skills, 

localized niches form in social space as occupations become 

filled with people who share not only similar skills, but 

also similar sociodemographic characteristics. For 

instance, if men under the age of thirty have the skills to 

fly airplanes (i.e. dexterity, physical strength, etc.) then 

men under the age of thirty will be pilots. Thus, localized 

niches exist in social space because skills are also 

localized in social space. 

The skill argument could potentially account for niche 

movement in social space because of the focus on 

technological change. For instance, some social theorists 

interested in the effects of technology (Moore 1966, Skinner 

1979, Blau, Faabe, McKinley and Tracy 1976) argue that 

technological changes within an occupation increases skill 
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levels and hence, the occupation requires workers capable of 

dealing with higher levels of responsibility • 

Alternatively, Marxist theories of technological change 

focus on deskilling. These theories suggest that 

innovations simplify and routinize tasks so that formerly 

skilled work can now be performed by unskilled workers 

(Braverman 1974). In either case, technological change 

drives niche movement in social space as workers with more 

(or less) skill begin to enter an occupational group. 

Despite the intuitive nature of the skill argument, 

many theoretical and methodological advances need to be made 

before the impact of technological change on the 

sociodemographic composition of occupations can be 

understood. First, the vast majority of technological 

changes fail to produce significant changes in the 

sociodemographic composition of occupations. For example, a 

number of researchers have examined the impact of 

technological changes in the printing industry (cf. Lipset, 

Trow, and Coleman 1956, Kelber and Schlesinger 1967, Wallace 

and Kalleberg 1982, Roos 1990). Printers had long been 

considered a characteristic example of blue collar craft 

workers (Lipset et al. 1956). However, technological 

innovations in the twentieth century completely reorganized 

the printing industry. Before the 1970s, printers used 

Linotype machines to produce hot-metal "lines of type," 
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which compositors would subsequently make into printing 

plates (Roos 1990). The technological shift to electronic 

typesetting made the Linotype machine obsolete and replaced 

the other hot-metal machines with computerized 

photocomposition equipment. 

Reskin (1990) attempts to account for the feminization 

of the printing industry (especially in the 1970s) by 

suggesting that the technological shift from hot-metal to 

electronic composition changed the sex composition of the 

industry. She argues that in the 1970s, the technological 

innovation of electronic typesetting helped the printing 

industry become associated with "women's work," and as a 

consequence, the occupation experienced a drastic increase 

in the number of female printers. .If we conceive of the 

feminization of the printing industry in terms of the 

occupational niche, then we could say that the occupational 

group known as "printers" began to increase its proportion 

of females while decreasing its proportion of males. 

However, Reskin argues that the shift in gender composition 

was the result of a technological change rather than 

competitive forces like the ones identified in the 

ecological model. 

At first glance, the case of the printing occupation 

seems to support the skill argument; a technological change 

produced a shift in the social com~osition of an occupation. 
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Further examination, however, reveals that the printing 

industry experienced many technological advances which had 

no effect on the social composition of the occupation. Even 

Reskin admits that technological changes in the 1970s may 

not have been responsible for the feminization of the 

occupation (1990:279). In fact, several researchers suggest 

that the real deskilling of the printing industry occurred 

many years before the introduction of electronic 

composition. Cornfield (1988) found that the old Linotype 

machines and computerized composition machines introduc~~ in 

the 1970s differ little in terms of skill. Furthermore, he 

argues that the introduction of the Linotype machine in the 

late 1800s indicates the real deskilling of print work 

because printers previously relied on hand composition. 

Wallace and Kalleberg (1982) also argue that the 

printing industry has gone through several technological 

revolutions. As alluded to above, before World War I 

employers relied on hand compositors to set type, one line 

at a time, and arranged the type frames into page form. In 

the 1950s, teletypesetting machines were introduced into the 

composing rooms. Teletypesetting machines modified the 

original Linotype machines by producing a perforated tape 

which could be moved from shop to shop (1982:310). This 

technological innovation enabled employers to relieve hand 

compositors of much of their duties, thus deskilling the 
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occupation. Moreover, in the 1960s computer-based 

teletypesetting machines automatically performed line 

justification and hyphenation, which were "the last vestiges 

of craftsmanship" (1982:310). 

The case of the printing industry illustrates some of 

the theoretical difficulties involved with trying to use 

technological innovations to account for shifts in the 

sociodemographic composition of occupations. The printing 

industry experienced a number of different technological 

changes throughout the twentieth century, however many of 

these changes did not produce a change in the 

sociodemographic composition of the industry. Why do some 

technological changes alter the social composition of 

occupations? A theory relying on the influence of 

technological change must be able to differentiate between a 

meaningful technological advance and a trivial technological 

alteration. 

On the methodological side, the skill argument requires 

researchers to develop more detailed measures for skill. 

Kalleberg and Wallace define skill as "that bundle of 

attributes required of workers to perform their jobs 

adequately" (1982:313) but, they measure skill in terms of 

wage ratios. If a wage rate of one particular group of 

skilled workers (i.e. engineers) declines relative to 

another group of less skilled workers (i.e. manufacturing), 
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then researchers argue that the former group experienced de

skilling (cf. Braverman 1974). Unfortunately, researchers 

using wage ratios cannot distinguish between the case where 

people with the same sociodemographic characteristics remain 

in the occupation at a lower wage, and the case where 

workers with different social characteristics move into .~he 

deskilled occupation. 

Skill will continue to be a difficult concept to 

measure because definitions of occupational skill are 

socially constructed. Steinberg (1990) argues that gender 

biases influence the social definition and evaluation of 

skills. For instance, firefighters and flight attendants 

both must possess the skills to handle emergency situations, 

yet the skills of flight attendants remain unnoticed and 

uncompensated (Steinberg 1990: 459-460). 

While the skill argument may be problematic in 

explaining why occupational niches shift in response to 

competitive forces, the ecological model used in this 

dissertation views technological change as simply another 

type of exogenous shock that will eventually be experienced 

by the entire system of occupations (much like the an influx 

of new immigrants or a plague). For instance, assume the 

skill requirements drastically change in an occupation and 

all workers are replaced with new workers with different 

sociodemographic characteristics. In terms of the 
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ecological model, some occupational groups would now be able 

to recruit the newly unemployed workers while other 

occupational groups would be forced to adjust their niches 

in response to changes in the labor force. Thus 

technological change can be treated like any other exogenous 

shock; effects of a changing labor ·force composition ripple 

throughout the entire social system. The ecological model 

predicts that these system level effects will have a large 

impact on the occupational demography as all the occupations 

adapt to the new sociodemographic landscape. 

The empirical results of this dissertation provide 

evidence negating the skill argument as an explanation for 

changes in the social composition of occupations. The skill 

argument would not predict that a single competitive 

mechanism could account for shifts in the sociodemographic 

composition of all types of occupational groups. 

Furthermore, the skill argument would be hard pressed to 

explain the yearly fluctuations in the mean and standard 

deviation of the occupational distributions. Future 

theorists interested in pursuing the skill argument must be 

able to pose plausible explanations for the observed 

occupational dynamics. 



A Case study: The Feminization of computer Analysts and 

scientists 
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I have suggested that previous studies were limited 

because they failed to meet the five criteria behind a 

comprehensive explanation of the sociodemographic 

composition of occupational groups. In response, I 

developed and successfully tested an ecological model which 

meets these five criteria. In this section, I explore how 

the empirical conclusions of previous research on the 

feminization of computer analysts can be viewed in light of 

the ecological model. 

In one of their case studies, Reskin and Roos (199~) 

attempt to account for women's disproportionate gains into 

computer systems analysts and scientists. At first glance, 

Reskin and Roos seem to argue that the dramatic growth of 

the computer industry since the 1970's generated 

opportunities for women because the demand for computer 

professionals outpaced the supply of trained men (1990:175). 

However, as Reskin and Roos conclude their argument, we 

learn that they believe that industrial growth, a shortage 

of men, sex stereotypes about male and female workers, 

changes in the nature of the occupation and its technology 

(related to declining occupational rewards), employers 

preferences for people with interpersonal skills 
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(traditionally associated with women), the transformation of 

programming tasks into clerical tasks, a pool of available 

female workers, women's participation in educational and 

training programs, and women's attraction to growing job 

opportunities, projected industrial growth and occupational 

rewards (1990:181) had an effect on the feminization of 

computer analysts. Thus, they argue that no fewer than ten 

factors contributed to the feminization of the occupational 

group known as computer systems analysts and scientists. 

Wright and Jacobs (1994) attempted to disentangle 

Reskin and Roos' work on the feminization of computer 

workers by empirically analyzing the pattern of men's 

departures from the field with respect to declines in 

relative earnings and increases in female workers. They 

test a resgregation perspective (i.e. the approach often 

association with Reskin and Roos) and a ghettoization 

approach with panel data from 1982, 1984, 1986, and 198~~ 

The resegregation thesis posits that declines in 

occupational status, in this case earnings, result in an 

exodus of men from the occupation and that women's entry 

into the field generates male flight. The ghettoization 

approach parallels the resegregation thesis at the level of 

occupational specialties. That is, women particular 

occupational specialties, rather than the whole occupation 

undergoes resgregation. Unfortunately, the results do not 
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support the resgregation nor the ghettoization perspective; 

neither declines in relative male earnings nor increases in 

women's entry prompt the exit of male workers from the 

occupation. 

At this point, we could either indiscriminately add 

some more of the ad hoc factors developed by Reskin and Roos 

into Wright and Jacobs' model to see if we gain any 

explanatory power, or we could see how the theoretically 

based, ecological model developed in this dissertation w.ould 

approach the case of the feminization of computer workers. 

If we decide on the latter, we first must realize that the 

feminization of the occupation known as computer systems 

analysts is inherently related to the feminization and/or 

masculization of all other occupational groups. That is, as 

the computer systems occupation gains female workers, other 

occupations lose the chance to gain female workers. 

Similarly, as the computer systems occupation loses male 

workers, other occupations gain the opportunity to increase 

their number of male workers. 

The ecological model argues that social structure, .~s 

conceived by sociodemographic characteristics, limits the 

types of people an occupation can recruit and the types of 

occupations with which a person can become associated. For 

instance, the model suggests that if 35 year old males begin 

to exit the computer system analysts occupation (or any 



other occupation), then other occupational groups with 

overlapping niches (i.e. other occupations composed of 35 

year old men) will be able to recruit these ex-computer 

analysts. 

The ecological model provides a way to empirically 

examine the shifts in the sex composition of computer 

234 

systems analysts (or any other occupation). Figure 18 

illustrates the proportion of males and females claiming to 

be computer systems analysts and scientists in the Current 

population Survey, over the period 1983-1989. 2 The figure 

shows that the occupation is feminizing; in 1983, the 

proportion of females is under 22% (over 78% males) however 

this proportion increases to a high of over 38% females in 

1986. 

In terms of the model, in 1983, the occupation should 

be facing decreased competition for females, as measured by 

the height of the utilization curve. Indeed, in 1983, the 

height of the utilization curve along the eduction dimension 

for females is at its lowest value (-0.0235) for the entire 

period, 1983-1989, indicating that ·the height of the yearly 

2 The Current Population Survey began to classify 
workers into the major occupational category known as 
computer Systems Analysts and Scientists in 1983. 
Additionally, note this period closely mirrors the time .' 
periods of the panel data used by Wright and Jacobs (1994) 
to examine the feminization of computer workers. 
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Figure 18: Proportion of Male and Female Computer Systems 
Analysts and scientists. Proportions estimated with Current 
population Survey, 1983-1989. 
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utilization curve inside the niche is under the carrying 

capacity. In other words, the niche of computer analysts 

and scientists is located in a region of social space where 

females are being underutilized. 

When the height of the utilization curve in 1983 

(lagged height) and the proportion of females who are in the 

occupation in 1983 (lagged proportion) are entered into the 

prediction equation (see Appendix I), the proportion of 

females who are in the occupation is predicted to increase 

to 29%. correspondingly, the proportion of females in the 

workforce who are computer scientists and analysts actually 

increased from 21% in 1983 to 32% in 1984. Thus, the 

ecological theory specifies a single system level mechanism, 

the height of the utilization curve, which successfully 

explains the change in the proportion of females (and males) 

in the workforce who are computer systems analysts and 

scientists in the next time period. 

One important distinction between these results and 

previous studies is that the competitive mechanism accounts 
~ 

for proportional changes in not only computer analysts and 

scientists, but changes in over 40 other occupations. The 

ecological model allows us to just as easily examine shifts 

in the proportion of females (or males) who are secretaries, 

or mechanics, and so forth. As long as research generates 

explanations for changes in the sex composition of 
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occupations on the basis of a select group of case studies, 

the research. will continue to ignore the role that social 

structure plays in shaping the entire system of occupations. 

Since the ecological model does not limit itself to a single 

case study or a limited subset of occupations, it avoids 

generating lengthy lists of ad hoc factors and provides a 

very parsimonious explanation, a benchmark for any theory. 

Kaufman and Spi1erman Revisited 

Kaufman and Spilerman (1982) argue that the age 

distributions of occupations conform to one of five shapes: 

1) Negatively skewed distributions (occupation dominated by 

elderly workers); 2) Positively skewed distributions 

(occupation dominated by young workers); 3) U-shaped 

distribution (old and young workers overrepresented in the 

occupation); 4) Symmetric distribution (middle-aged workers 

dominate the occupation); and 5) Uniform distribution (no 

age group dominates the occupation). The researchers are 

interested in examining job transitions, however, they argue 

that if job sequences exist, then these five age 

distributions will reflect the pattern of labor force 

movement. 

Kaufman and Spilerman classify an occupation into one 

of the five age profiles by inspecting the age distribution 
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and making a subjective decision about the shape of the 

distribution. Then, the researchers check the subjective 

assignments with a Guttman-Lingoes Smallest Space Analysis 

(Guttman 1968). However, by classifying the occupations 

into five distributional shapes, Kaufman and spilerman mask 

many of the underlying properties of the distribution. 

The ecological model avoids subjective assignments 

because it allows a researcher to directly model 

mathematical characteristics of the distribution. In this 

dissertation, I have shown how the model can be used to 

predict the occupational mean and standard deviation. 

However, the mean and standard deviation are two of the more 

common measures used to characterize distributions. If we 

want to completely characterize a distribution, then we need 

to discuss the statistical theory of mathematical 

expectations. 

Statisticians describe the distributions of random 

variables with moments. The moment generating function uses 

various specifications of the expected value of a random 

variable in order to calculate theoretical properties of the 

distribution. In general, define the r-th moment about the 

origin of a random variable x, denoted ~'r as the expected 

value of xr. In mathematical terms: 
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Il • r = E ( x) = r: x r • f ( x) dx 

where f(x) is the probability density function of the random 

variable x. We call the first mom~nt about the origin of a 

random variable (i.e. the expected value of x), ~Il, or 

simply the mean of x, denoted by~. The first'moment ,(the 

mean) determines the center of the distribution of a random 

variable. 

other properties of the distribution are determined by 

calculating moments about the mean of the random variable x. 

Define the r-th moment about the mean of random variable x, 

denoted ~r as the expected value of (x - ~)r. Symbolically: 

where f(x) is the probability density function of the random 

variable x. The second moment about the mean (~2) is the 

variance of the random variable x, denoted var(x) or a2 • 

The variance (or the square root of the variance, known ,as 

the standard deviation) indicates the spread or dispersion 

of the distribution of a random variable about the mean. 

The ecological model generates predictions about the 

first moment about the origin (the mean) and the second 

moment about the mean (the standard deviation). with these 



two concepts, we could begin to characterize the age 

distributions of occupations. However if we want to 

completely characterize the age distribution of an 

occupation, then we need to identify higher moments about 

the mean. For instance, the third moment about the mean 
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describes the symmetry or skewness (lack of skewness) of the 

distribution. If we know the skewness of the distribution 

(along with the mean and standard deviation), we can tell if 

a distribution is overrepresented by young workers 

(positively skewed), elderly workers (negatively skewed), or 

middle-aged workers (no skew or symmetrical) • 

As we continue to calculate higher moments about the 

mean, the distribution becomes as completely specified as we 

wish. In fact, if we compute all the moments, up until the 

{n-1)th power, we can completely describe the distribution. 

However, if we just want to improve Kaufman and Spilerman's 

analysis of age distributions, then the highest moment we 

need is the fourth moment about the mean. The fourth moment 

describes the kurtosis or heaviness in the tails. 3 

If we calculate the first through fourth moments (the 

mean, the standard deviation, skewness, and kurtosis) then 

we can adequately characterize the age distribution of 

3 statistical texts often identify the kurtosis as a measure 
of IIpeakedness ll (Freund and Walpole 1987:158). However the 
statistical literature has shown that this definition is 
misleading (Ali 1974, Johnson, Tietjen, and Beckman 1980). 
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occupational groups. These moments not only characterize 

the five broad classes that Kaufman and spilerman use, but, 

they provide a very detailed picture of the shape of the age 

distribution. 

The ecological model predicts the first and second 

moments (the mean and standard deviation) by measuring the 

shape of the utilization curve inside the occupational 

niche. Since the ecological model uses a coefficient from a 

first order equation (the slope) to calculate the first 

moment (the mean), and a coefficient from a second order 

equation (the convexity) to predic~ the second moment (the 

standard deviation), a third order equation would predict 

the third moment (skewness), and a fourth order equation 

would predict the fourth moment (kurtosis) Thus, if we 

extend the model to predict the third and fourth moments·, we 

can predict any feature of the shape of the age 

distribution. 

summary 

In sum, this chapter has linked the ecological model to 

several theoretical perspectives and applied settings. 

First, I showed how institutionalist and skill arguments 

could be used to support the existence of occupational 

niches in social space. However, I concluded that these 
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theoretical approaches generate predictions that do not 

agree with the results presented in this study. Then, I 

extended the ecological model to two applied settings. I 

demonstrated how the ecological model can be used to explain 

the feminization of computer analysts and scientists. I 

also discussed how one could use the ecological model to 

improve upon Kaufman and Spilerman's study on the age 

distributions of occupations. with the use of moments, I 

showed how the ecological model can be used to completely 

identify the age distributions of occupations. These 

extensions and applications highlight both the theoretical 

power and the empirical flexibility of the ecological model. 
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CHAPTER 9: CONCLUSION 

In this chapter, I provide an ,overview of the current 

study. I review the limitations of the previous research on 

the social composition of occupations and show how this 

study satisfies the five criteria needed for a comprehensive 

explanation. Then, I link the model to several research' 

programs in economics and sociology. I also discuss several 

directions for future research by focusing on implications 

for studies of voluntary associations and cultural forms. I 

conclude by arguing that the project constitutes a new way 

to view occupations -- an occupational ecology. 

Overview of the project 

What accounts for changes in the sociodemographic 

composition of occupations over time? I have argued that if 

a sociologist wishes to adequately address this question~ 

then the following five criteria must be met: 1) The 

research must be grounded in theory (Theory criterion); 2) 

The research should consider multiple sociodemographic 

variables (Multivariate criterion); 3) The research should 

examine the sociodemographic composition of occupations over 

time (Dynamic criterion); 4) The research should directly 

measure the composition of distinct occupational groups 
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(Measurement criterion); 5) The research should model the 

interdependencies among all occupations (System criterion). 

This study presents and tests an ecological model that 

satisfies all five criteria. First, the model is not only 

theoretically based, but I derive and test a set of 

hypotheses directly from the theory. Second, I examine 

multiple sociodemographic variables (age, education, race, 

and sex) and test the model with respect to over twenty 

different definitions of social space. Third, the study is 

inherently dynamic; I examine changes in occupational 

composition over an eighteen year time period. Fourth, I do 

not rely on segregation measures to characterize the social 

composition of occupational groups. Instead, I explicitly 

model several different characteristics (i.e. mean, standard 

deviation, size) of occupational distributions. Fifth, I 

aggregate a pooled sample of over two million people into 

over forty occupations, rather than focusing on a limited 

subset of occupational groups. Thus the research satisfies 

all five criteria. 

Two assumptions underlie the ecological model. First, 

the model assumes that social networks mediate occupational 

outcomes. A large body of sociological research shows that 

the information that passes through social network ties 

provides individuals with the necessary preconditions and 

opportunities to enter an occupational group (cf. 
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Granovetter 1995). 

The second assumption of the model states that social 

network ties are homophilous. That is, people who are 

similar to one another with respect to some sociodemographic 

characteristic are more likely to associate with one another 

than people who are dissimilar. The two assumptions allow 

occupations to be characterized as social entities which 

form, move and grow in localized regions of social space. 

Following past research (McPherson 1983, McPherson and 

Ranger-Moore 1991, McPherson and Rotolo 1995), I define the 

occupational niche as that region of social space in which 

the occupation is located. Sociodemographic information on 

members of each occupational group provides an estimate of 

the niche center (the mean of member characteristics) ana 

the niche width (the standard deviation of member 

characteristics). 

The ecological model posits that aggregate competitive 

pressures inside each occupational niche, produce niche 

movement, dispersion, and proportional growth and decline of 

members for each occupational group. For each region of 

social space, in each year, I calc~late a value of the 

employment curve, by dividing the number of workers in that 

region by the total number of people in the region. The 

carrying capacity is the underlying, long-term employment 

rate. By fitting a smoothed regression surface through ·the 
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pooled yearly employment curves, I calculate the carrying 

capacity, or the long term capacity of the region to support 

occupational activity. 

In any given year, the employment curve will be higher 

or lower than the carrying capacity, thus indicating regions 

of high and low utilization, respectively. By measuring .' 
these yearly deviations of the employment curve from the 

long-term average (the carrying capacity) inside each 

occupational niche, I can predict changes in the 

sociodemographic composition of all the occupations. I call 

these yearly deviations from the underlying carrying 

capacity, the utilization curve. 

The ecological model generates a set of three dynamic 

hypothesis. First, the model predicts that the occupational 

mean will shift in response to the slope of the utilization 

curve inside the niche. Second, the model predicts that the 

occupational standard deviation will expand and contract in 

response to the convexity of the utilization curve inside 

the niche. Third, the model predicts that the proportion of 

the people who are members of an occupation will increase 

and decrease in response to the height of the utilization 

curve inside the niche. 

I test the three dynamic hypothesis with data from the 

Current Population Survey (CPS), 1972-1989. Since the 

occupational classification system 'changed during this 
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period, I test the model using two different occupational 

classification schemes. The results were robust across two 

distinct time periods (1972-1982 and 1983-1989), using the 

two classification schemes. In general, the analyses 

successfully predicted movement and growth along a variety 

of sociodemographic dimensions (age, education, education

sex, etc.). consistent and strong results were found across 

a wide range of model specifications, thus providing 

indirect evidence for the micro-level assumptions about 

homophilous network ties. 

Two of the three dynamic hypotheses received strong 

empirical support; the data support the movement hypothesis 

and the proportional growth hypothesis. In general, the 

analyses testing the dispersion hypotheses were 

inconclusive. One possible explanation for this failure 

could be the manner in which the social dimensions were 

defined. I divided education into .10 categories and age 

into 15 categories. This means that even if a niche is 

spread across the entire dimension, convexity is estimated 

with no more than ten data points for the education 

utilization curve and fifteen data points for the age 

utilization curve. If the dimensions were measured more 

finely, the additional data points would allow the 

utilization curve to be estimated with more power. 

In sum, the position (Hypothesis 2) and growth/decline 
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(Hypothesis 4) received strong support. Since in both 

cases, the ecological model successfully predicted changes 

in a number of sociodemographic variables for two 

independent time series, I conclude that the results support 

the ecological model. 

Looking outward: Links to the Previous Literature 

In this section, I demonstrate how the ecological model 

relates to several theoretical and empirical research 

programs in economics and sociology. First, I argue that 

the research addresses the call from organizational 

demographers to develop theories about the determinants .~f 

social composition. Second, I discuss the model in terms of 

modern labor economics. I show that labor economists share 

a concern for the concepts and predictions generated from 

ecological model. Third, I bring the study back to its 

roots, Blau's (1977) Inequality and Heterogeneity, by 

discussing the project in terms of Blau's critique of 

Durkheim's division of labor. 

organizational Demography 

The field of organizational demography began with 

Pfeffer's (1981, 1983) theories about the impact of 
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demographic composition on organizational outcomes. Studies 

of organizational demography focus 'on the effects 

distributions of sociodemographic variables within and 

across social organizations. These studies employ the 

social composition of organizations as an independent 
~ 

variable in order to explain turnover (McCain, O'Reilly and 

Pfeffer 1983, Wagner, Pfeffer and O'Reilly 1984), job 

satisfaction (Wharton and Baron 1987) and rewards and 

success (Kanter 1977). Additionally, research using the sex 

composition of occupations to explain the sex gap in pay 

(cf. Kilbourne et al. 1994) can be thought of as part of the 

organizational demography literature. 

In contrast to the large literature examining the 

effects of demographic composition on organizational, social 

and economic outcomes, most researchers have tended to 

ignore the determinants of social composition (for 

exceptions see Baron, Mittman and Newman 1991, Keck and " 

Tushman 1988, Tolbert and Oberfeld 1991, McPherson and 

Ranger-Moore 1991, McPherson and Rotolo 1995). Mittman 

(1992) challenges researchers to develop a framework for 

studying the determinants and dynamics of organizational 

demography. However, Mittman argues that since demographic 

patterns result from a diverse set of influences, "a simple, 

coherent model of organizational demography is unlikely to 

be developed" (1992:5). In support of this appeal to 
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complexity, Mittman suggests that external factors, such as 

government policy, court ruling, social norms, population 

demography, technological change, and economic conditions, 

combined with internal factors such as organizational 

structure, organizational policies, and existing demographic 

composition, influence organizational demography. 

If a study carefully examined the effects of all of 

Mittman's variables on the sociodemographic composition, a 

rich, complex description of the processes underlying t~e 

determinants of composition might result. On the other 

hand, imagine a study that developed a simple, single 

theoretical mechanism that was capable of explaining shifts 

in the sociodemographic composition over time. The present 

study accomplishes this feat; the ecological model used to 

explain the sociodemographic composition of occupations 

relies on a single competitive mechanism to explain changes 

in the social composition of occupations. Thus, the current 

study not only directly addresses Mittman's challenge, but 

succeeds without becoming mired in complexity. 

Modern Labor Economics 

Labor market scholars (Montagna 1977) have identified 

four basic levels of analysis: 1) The national labor force 

(the ratio of the total number of workers with respect to 



251 

the total population); 2) Occupational categories (White

collar, blue-collar, service, and farm); 3) Occupational 

groups (Professional and technical, managers, sales workers, 

clerical) and 4) Specific Occupations (Engineers, 

Physicians, and so forth). The ecological model presented 

in this paper demonstrates how measures of the national 

labor force (the employment curve) can be used to explain 

the social composition of occupational groups. By 

calculating deviations (i.e. the utilization curve) from the 

long term average of the national labor force (i.e. the 

carrying capacity), the model predicts changes in the 

sociodemographic composition of occupations. Thus, the 

current project provides a theoretical link between the 

highest and lowest levels of the labor market. 

In contrast to Montagna (1977), labor economists have 

traditionally defined the labor force as consisting of all 

those people who are either employed or who are seeking 

employment for pay at any given time (Ehrenberg and smith 

1982:14). Those people who are not employed, but would like 

to be, are characterized as unemployed, while all others in 

the labor force are classified as employed. By calculating 

the ratio of those unemployed to those in the labor force 

(unemployed + employed), economists generate the 

unemployment rate. 

Government officials, economists, the media and a host 
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of scholars rely on the unemployme~t rate as a measure of 

labor market conditions. When the unemployment rate is high 

(approximately 7.0% or above), then employers can easily 

fill position because workers are available. If the 

unemployment rate is low (approximately between 3.0-5.0%), 

then employers will have a difficult time filling jobs since 

the number of people who would like to work is low, relative 

to the total number of people in the labor force. 

The ecological model tested in this study uses a 

measure of employment which is a simple function of the 

compliment of the unemployment rate to predict a number 

features about occupational distributions. The unemployment 

rate divides the number of unemployed people by the number 

of people in the labor force, while the measure of the 

employment curve divides the number of employed people by 

the total population (i.e. Montagna's definition of the 

labor force). For each year I calculate the number of 

people working for pay relative to the total number of 

people in order to estimate the proportion of people 

employed. By calculating the proportion of people working 

across sociodemographic dimensions (i.e. age, race, sex, 

education), I use a dimensionalized measure of the national 

labor force (in Montagna's sense) to predict the social 

composition of occupations. 

In addition to being concerned with the unemployment 
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rate, labor economists also examine the impact of changes in 

the occupational distribution of the labor force. In the 

twentieth century, the proportion of people employed as farm 

workers has consistently declined; between 1900 and 1979, 

the proportion of the labor force as farm workers decreased 

from 37.5% to 2.8% (Ehrenberg and smith 1982:19). Since the 

ecological model successfully predicts the proportion of the 

workforce in each occupational group (see Appendix H), the 

competitive mechanism provides a parsimonious explanation 

for changes in the occupational distribution of the labor 

force. 

As the proportions of the workforce shift from one 

occupation to another, the potential exists for a 

corresponding shift in the demographic make-up of 

occupations. The ecological model presented in this study 

allows researchers to predict whether a demographic shift 

will parallel the growth and decline of occupations. For 

instance, as a larger proportion of the labor force enters 

the clerical occupations, will the occupations feminize, 
~ 

gain elderly workers at the expense of young workers, lose 

high education workers and gain low education workers, and 

so forth? By disaggregating the occupational distribution 

in terms of social characteristics, the ecological model 

generates a set of predictions about changes in the 

sociodemographic composition of occupations. 
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Durkheim, Blau, and the Division of Labor 

By conceptualizing social structure as the observable 

distributions of people among different social positions, 

Peter Blau (1977) outlines a general theory of social 

association. An important part of Blau's theory is his 

discussion of the division of labor. Blau defines the 

division of labor as, "the distribution of the labor force 

among occupations" (1977:185). Blau argues that the 

division of labor can be measured for any society by 

calculating the probability that any two randomly chosen 

individuals belong to the same occupation. Thus, the 

division of labor is a measure of occupational 

heterogeneity. 

Since the model explains the proportion of people 

employed in various occupations, in Blau's sense, this 

project explains the division of labor. That is, the 

ecological model predicts how the labor force is distributed 

among occupations, which in turn can be used to estimate the 

amount of occupational heterogeneity. In order to explore 

this idea further, I first discuss Durkheim's ideas on the 

division of labor in society and then review Blau's 

reformulation of Durkheim's classic statement. 

Durkheim (1933) classified the consequences of the 

division of labor in society in terms of organic and 
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mechanical solidarity. According to Durkheim, simple 

societies are characterized by mechanical solidarity, or a 

solidarity by similarity. Individuals in a primitive or 

simple society do not differ from each other, so they share 

the same experiences, the same feelings, the same 

associations, and the same values. That is, the members of 

a simple society experience a collective, or a common 

conscience; individuals are interchangeable. 

Organic solidarity, on the other hand, characterizes 

modern industrial society. Unlike members of simple 

societies, individuals in industrial society no longer share 

a collective conscience. Instead, 'industrial society is 

organized much like an organism, whereby the parts of 

society (the organism) do not resemble each other, yet each 

member of society (the organs making up the organism) 

perform important functions. Since each individual in an 

industrial society plays a essential role in maintaining 

society, the members are equally indispensable. 

Durkheim assumes that the division of labor results in 

an interdependence between members of different occupations, 

which in turn generates a new source of social integration. 

Using a biological metaphor, Durkheim states, " ••• these 

parts depend much more closely upon one another ••• since they 

cannot separate from one another without perishing" [(1933) 

1984:140-1]. In other words, as the division of labor 
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becomes more complex, members of occupational groups 

performing different functions begin to interact with one 

another. Thus paradoxically, despite the fact that organic 

solidarity implies that people are .less alike, the 

increasing division of labor produces social associations 

among members of different occupations. 

Blau argues that Durkheim overstates his point 

regarding the integrative effects of an increasing division 

of labor. As Blau puts it, "The interdependence among 

occupational groups performing different functions naturally 

requires some social associations among some members of 

different occupations, but much less that is often 

implicitlyassumed ••• "(1977:199). Blau supports his 

argument by noting that economic transactions often do not 

involve social contact; economic interdependence probably 

involves power differences that discourage social 

interaction. Furthermore, Blau argues that Durkheim's claim 

that the interdependence of people with common social 

attributes promotes solidarity, does not imply the conve.rse. 

That is, the interdependence of people with different social 

attributes also promotes solidarity (1977:200). 

Of course, members of different occupational groups 

interact. However, Blau suggests that social interaction 

between members of different occupational groups might be 

the result of shared positions on sociodemographic 
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dimensions. That is, two members of different occupations 

who associate with each other might be the same age, the 

same race, the same sex, or have the same education. Since 

social similarity (i.e. homophily) increases the likelihood 

that the two individuals will interact, individuals in 

different occupations who share social characteristics may 

interact. 

In terms of the ecological model, the frequency of 

interaction between members of different occupations should 

be highest in regions of niche overlap. If two niches 

overlap along a sociodemographic dimension, the occupations 

consist of people with similar sociodemographic 

characteristics. Since the probability that people with 

similar social characteristics will interact is greater than 

the probability that people with different social 

characteristics will interact, regions of high niche overlap 

indicate regions of high association. 

Blau implicitly considers the idea that niche overlap 

generates social associations. He "derives the following 

theorem: "The advancing division of labor increases the 

probability of social associations among different 

occupations that integrate them into society" (1977:201). 

Blau defines the division of labor as a form of 

heterogeneity (the heterogeneity of occupations), so he 

concludes that since heterogeneity increases the probability 
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of intergroup contact (1977:80), an increasing division of 

labor will increase the probability of interoccupational 

contact. In other words, as more people become distributed 

across the various occupational groups (i.e. the division of 

labor or occupational heterogeneity increases) the potential 

for niche overlap becomes greater. 

Summary 

In sum, this section has related the current project to 

several theoretical and empirical ~raditions in both 

sociology and economics. The review demonstrates that the 

ecological model uses concepts that are of theoretical 

interest to previous research in the social sciences. Labor 

economists, Durkheim, Blau, and the organizational 

demographers are all interested in explaining aspects of the 

social composition of occupations. As a result of 

successfully testing a set of hypothesis about the 

sociodemographic composition of occupations, the study can 

be related to a number of these research programs. In the 

next section, I look forward to see how the ecological model 

could be extended in new research directions. 
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Future Research: voluntary Associations and cultural Forms 

The dissertation has extended the original ecological 

model as conceived by McPherson (1983), McPherson and 

Ranger-Moore (1991) and McPherson and Rotolo (1995) in 

several new directions. Most importantly, the dissertation 

demonstrates that the dynamics of the sociodemographic 

composition of occupations can be explained with a very 

general theoretical model. Since, this model has also been 

successful in the study of voluntary associations, other 

competing theories must be able to account for shifts in the 

sociodemographic composition of a number of distinct social 

entities. 

The dissertation is also the first study to report 

results from a test of the growth hypothesis. While 

McPherson previously derived the hypothesis that "Growth 

will be directly related to resource underexp1oitation" 

(1988:238), the hypothesis has never been formally tested. 

The impressive results for the growth hypothesis suggest one 

promising direction for future research on the 

sociodemographic composition of voluntary associations. 

On the methodological side, the dissertation introduces 

discrete dimensions (sex and race) into the model. The 

previous research on voluntary associations has yet to 

incorporate dichotomous variables into analyses (but see 
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McPherson and smith-Lovin 1988). By breaking into two 

dichotomous categories, the dissertation examines changes in 

the sociodemographic composition of occupations with respect 

to males and females, and blacks and whites. Future 

research on voluntary associations could easily incorporate 

dichotomous variables into the analysis following the 

procedures outlined in this dissertation. 

Recently, the ecological model has been extended to 

explain the existence of cultural forms in social space. 

Mark (1995), using data from the 1993 General Social Survey 

(GSS) culture Module, demonstrates that individuals who 'fall 

inside the niche of a musical type are more likely to prefer 

that type of music, as compared to individuals who fall 

outside of the niche. As researchers collect dynamic data 

bases on cultural forms, the hypotheses tested in this study 

could be extended to explain the social composition of 

cultural forms. Additionally, as a casual perusal through 

the GSS codebook will show, researchers have collected data 

on attitudes and preferences for many years. Given the 

availability of data and the large body of attitudinal 

research, I encourage future research to extend the model in 

this direction. 
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concluding Remarks: An occupational Ecology 

This dissertation establishes that changes in 

occupational composition, at least in part, are driven by 

competition. As one occupation successfully recruits and 

retains individuals with a particular sociodemographic 

characteristic (e.g. men), other occupations will be forced 

to recruit people with a different social characteristic 

(e.g. women). Occupations nearby in social space are 

affected by the change in the second occupation and 

competitive effects ripple throughout the entire system of 

occupations. 

The ecological model provides a way to view these 

competitive interactions at a system level. However, our 

everyday life experiences often make it difficult for us to 

conceive of system-level explanations. We hear vivid 

accounts of the effects of corporate downsizing on 

individual lives and rags to riches success stories dominate 

the popular media. These, and even salient personal 

experiences with employment, blind researchers to system 

level dynamics (cf. Nisbet and Ross 1980). 

The question this dissertatiori seeks to answer is 

couched at the system level rather than the individual 

level. The ecological model does not try to explain why a 

particular individual becomes a member of a given 
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structural approach to explaining the sociodemographic 

composition of occupations. 1 
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occupational research in sociology has begun to focus 

on the importance of structural explanations that focus on 

the entire system of occupations. For instance, Abbott 

(1988) argues that the professions are bound to a set of' 

tasks by ties of jurisdiction. However, these 

jurisdictional ties are not permanent, since over time, as 

professional occupations continually redefine their tasks, 

they affect the other jurisdictional claims of all other 

professions. Hence, when nineteenth century medicine began 

to develop national journals, community hospitals and 

public/private insurance programs, .then homeopaths, faith 

healers, mediums and many other professions experienced a 

challenge to their jurisdictional ties. In this conception, 

the professions compete for the social ties that bind task 

to profession (jurisdiction). Since the professions compete 

within an interacting system (an ecology), the actions of 

one profession will have effects that ripple throughout the 

system. 

The ecological model presented in this dissertation is 

1 Bruce Mayhew (1980), notes the folly of trying to 
explain structural phenomena with individual level 
variables. To paraphrase Mayhew, one can't jump overboard 
while swimming underwater (1980:337). 



263 

based on similar, system level logic. Occupations do not 

exist in a vacuum; as one occupation begins to recruit 

people with a certain type of sociodemographic 

characteristic, all the other occupations in the system will 

be forced to readjust to the changing demography of the 

workforce. As occupations continually jostle about the 

system, an occupational ecology results. 

The dissertation provides an answer to the question: 

What accounts for the distributional shifts in the social 

composition of occupations over time? Previous literature 

has failed to adequately provide a general, sociological 

explanation for these shifts. This dissertation uses an 

ecological model and a competitive mechanism in order to 

determine compositional shifts in a system of 

sociodemographic variables. The positive results reported 

in this dissertation support the ecological model. 

The previous literature on the social composition of 

occupations often ignores the suggestion that occupational 

outcomes are interrelated. As a result, the literature 

focuses on particular outcomes, rather than systemic 

properties of the social system. The dissertation addresses 

this issue by applying a sociological model which accounts 

for the structure of the entire system of occupations. 

Considering Simmel laid the groundwork for this approach a 

century ago, the work is long overdue. 
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APPENDIX A: Yearly Current Population Survey (1972-1989) 
Sample Sizes Used in Analyses (number of individuals). 

Year Sample Size 

1972 188684 

1973 183891 

1974 180965 

1975 177077 

1976 184562 

1977 288251 

1978 282038 

1979 282013 

1980 196717 

1981 333678 

1982 300386 

1983 176619 

1984 299466 

1985 301259 

1986 292254 

1987 293246 

1988 295264 

1989 275768 



APPENDIX B: Occupational classification scheme 1972-1982 

Professional, technical and kindred workers 

1) Engineers 

2) Physicians, dentists, and related practitioners 

3) Health workers, except health practitioners 

4) Teachers, except college 

5) Engineering and science technicians 

6) Other professional salaried 

7) Other professional self employed 

Managers and administrators, except farm 

8) Manufacturing -- salaried 

9) Other industries -- salaried 

10) Retail trade -- self employed 

11) Other industries -- self employed 

Sales workers 

12) Retail trade 

13) Other 

Clerical workers 

14) Bookkeepers 

15) Office machine operators 

16) Stenographers, typists, and secretaries 

17) Other clerical workers 

Craftsmen and kindred workers 

18) Carpenters 

265 
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APPENDIX B -- continued: Occupational classification soheme 
1972-1982 

19) Other construction craftsmen 

20) Foremen (not elsewhere coded) 

21) Machinists and job setters 

22) Metal Craftsmen, except mechanics, machinists, and job 

setters 

23) Mechanics auto 

24) Mechanics except auto 

25) All other craftsmen 

Operatives, except transport 

26) Mine workers 

27) Motor vehicles and equipment 

28) Other durable goods 

29) Nondurable goods 

30) All other 

Transport equipment operatives 

31) Drivers and deliverymen 

32) All others 

Nonfarm laborers 

33) Construction 

34) M~nufacturing 

35) All other 

36) Private household workers 
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APPENDIX B -- continued: Occupational classification scheme 
1972-1982 

service workers, except private household 

37) Cleaning service 

38) Food service 

39) Health service 

40) Personal service 

41) Protective service 

42) Farmers and farm managers 

Farm laborers and foremen 

43) Paid laborers and foremen 

44) Unpaid family laborers 
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APPENDIX C: Occupational classification scheme 1983-1989 

1) Administrators and officials, public administration 

2) Managers and administrators, ex~ept public administration 

3) Management related occupations 

4) Accountants and auditors 

5) Architects and surveyors 

6) Engineers 

7) Natural scientists and mathematicians 

8) computer systems analysts and scientists 

9) Health diagnosing occupations 

10) Physicians and dentists 

11) Health assessment and treatment 

12) Teachers, librarians and counselors 

13) Teachers, except postsecondary 

14) Other professional specialty occupations 

15) Health technologists and technicians 

16) Engineering and science technicians 

17) Technicians, except health, engineering and scienc~. 

18) Supervisors and propietors, sales 

19) Sales representatives, commodities and finance 

20) Other sales occupations 

21) Computer equipment operators 

22) Secretaries, stenographers, and typists 

23) Financial records processing 
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APPENDIX C -- continued: Occupational classification scheme 
1983-1989 

24) Other administrative support occupations, including 

clerical 

25) Private household service 

26) Protective service 

27) Food service 

28) Health service 

29) Cleaning and building service 

30) Personal service 

31) Farm operators and managers 

32) Farm occupations, except managerial 

33) Related agricultural 

34) Forestry and fishing 

35) Mechanics and repairers 

36) Construction trades and extractive 

37) Carpenters 

38) supervisors, production occupations 

39) Precision metal working 

40) Other precision production 

41) Machine operators and tenders, except precision 

42) Fabricators, assemblers, and hand working 
~ 

43) Production inspectors, testers, samplers, and weighers 

44) Transportation occupations 

45) Material moving equipment operators 
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APPENDIX C -- continued: occupational classification scheme 

1983-1989 

46) Construction laborers 

47) Freight, stock, and material handlers 

48) Other specified handlers, equipment cleaners, and helpers 

49) Laborers, except construction 
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APPENDIX D: Estimated Carrying capacity Equations for Age and 
Education (1972-1982) and (1983-1989) 

Age 1972-1982: 

Carrying Capacity = -5.225552 + 0.806683*age - 0.263749*age2 

+ 0.041872*age3 0.003191*ag~ + 0.000090196*ag~ + 

.122439*year - 0.000743*year2 

Age 1983-1989: 

carrying capacity = 0.016352 + 0.388978*age - 0.05487*age2 + 

0.001872*age3 

Education 1972-1982: 

carrying Capacity = -0.077413 - 0.180995*educ + 0.182736*educ2 

0.046053*educ3 + 0.004756*educ4 0.000175*educS + 

0.004641*year 

Education 1983-1989: 

Carrying Capacity = 0.2233 - 0.0212*educ + 0.0532*educ2 -

0.0088*educ3 + 0.0004*educ4 
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APPENDIX E: Estimated Carrying capacity Equations for 2-
Dimensional Age-Education Social Space (1972-1982) and (1983-
1989) 

Age-Education 1972-1982: 

Carrying Capacity = -4.037666 + 0.186268*age - 0.020393*age2 

+ 0.000368*age3 0.098510*educ + 0.087489*educ2 

0.018863*educ3 + 0.001602*educ4 0.00004447*educ5 

0.001085*age*educ + 0.102846*year - 0.000628*year2 

Age-Education 1983-1989: 

Carrying Capacity = -27.8444526 + 0.213441*age - 0.025546*age2 

+ 0.000584*age3 0.147748*educ + o • 129825*educ2 

0.030474*educ3 + 0.002857*educ4 0.000102*educ5 

0.00647*age*educ + 0.647528*year - 0.003746*year2 



APPENDIX F: 
cbntinous and 
Age-Sex, and 
(1983-1989) 

Estimated carrying Capacity 
Discrete Variable (Age-Race, 
Education-Sex) Social Space 

Age-Race 1972-1982 

Whites: 

273 

Equations for 
Education-Race, 
(1972-1982) and 

carrying Capacity = -5.106713 + 0.804408*age - 0.268670*age2 

+ o. 043027*age3 0.003293*age4 + o. 000093282*ageS + 

0.119137*year - 0.00716*year2 

Blacks: 

carrying Capacity = -5.226779 + 0.868839*age - 0.258167*age2 

+ 0.038021*age3 0.002764+age4 + o. 000075985*ageS + 

0.122429*year - 0.00783*year2 

Age-Race 1983-1989 

Whites: 

carrying capacity = 0.026242 + 0.393635*age - 0.055141*age2 + 

0.00194*age3 

Blacks: 

carrying capacity = -0.260632 + 0.287403*age - 0.021877*ag~ -

0.001386*age3 + 0.000107*age4 + 0.002803*year 
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APPENDIX F -- continued: Estimated carrying capacity Equations 
for continous and Discrete Variable (Age-Race, Education-Race, 
Age-Sex, and Education-Sex) Social Space (1972-1982) and 
(1983-1989) 

Education-Race 1972-1982 

Whites: 

Carrying Capacity = -4.613761 - 0.074827*educ + 0.082462*educ2 

0.015241*educ3 + o. 000854*educ4 + 0.119152*year 

0.00721*year2 

Blacks: 

carrying capacity = -0.300719 - 0.158468*educ + 0.147768*educ2 

- 0.036693*educ3 + 0.003810*educ4 - 0.000141*educ5 

Education-Race 1983-1989 

Whites: 

carrying Capacity = 0.937450 - 0.037298*educ + 0.066493*educ2 

- 0.011891*educ3 + 0.000637*educ4 - 0.008259*year 

Blacks: 

Carrying capacity = -27.963459 + 0.042923*educ 

0.012536*educ2 + 0.001158*educ3 + 0.654912*year 

0.003806*year2 
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APPENDIX F -- continued: Estimated Carrying Capacity Equations 
for continous and Discrete Variable (Age-Race, Education-Race, 
Age-Sex, and Education-sex) Social Space (1972-1982) and 
(1983-1989) 

Age-Sex 1972-1982 

Males: 

carrying Capacity = 0.126410 + 0.835523*age - 0.256753*age2 + 

0.0399159*age3 
- O. 003030*age4 + O. 000107*ageS 

- O. 001352*year 

Females: 

Carrying capacity = -7.01540 + 0.836772*age - 0.301995*age2 + 

0.049716*age3 - 0.003805*age4 + 0.000107*ageS + 0.161453*year -

0.000950*year2 

Age-Sex 1983-1989 

Males: 

Carrying capacity = 0.184071 + 0.407783*age - 0.053183*age2 + 

0.0001718*age3 - 0.002110*year 

Females: 

carrying capacity = -0.899383 + 0.357960*age - 0.051710*age2 

+ 0.001833*age3 + 0.010219*year 
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APPENDIX F -- continued: Estimated carrying Capacity Equations 
for Continous and Discrete Variable (Age-Race, Education-Race, 
Age-Sex, and Education-Sex) Social Space (1972-1982) and 
(1983-1989) 

Education-Sex 1972-1982 

Males: 

carrying Capacity = 0.183080 - 0.223605*educ + 0.195968*educ2 

0.047031*educ3 + 0.004615*educ4 0.000160*educS + 

0.003144*year 

Females: 

Carrying capacity = -5.910434 - 0.054035*educ + 0.072277*educ2 

0.013708*educ3 + O. 000781*educ4 + 0.146879*year 

0.000878*year2 

Education-sex 1983-1989 

Males: 

Carrying Capacity = 1.050736 - 0.060635*educ + 0.075552*educ2 

- 0.013264*educ3 + 0.000702*educ4 - 0.008332*year 

Females: 

Carrying Capacity = 0.607317 - 0.037500*educ + 0.066468*educ2 

.' 
- 0.011697*educ3 + 0.000618*educ4 - 0.005285*year 
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APPENDIX G: AGE movement. Pooled Cross section Time Series 
Estimates of the Effects of the Slope of the utilization Curve 
inside the Niche on the Change in Niche position Along the AGE 
dimensiona 

Models 

1 2 

(1972-1982) (1983-1989) 

Intercept 86.225*** 1.155** 
(31.501) (0.523) 

Posi tiont_1 0.985*** 0.983*** 
(0.009) (0.014) 

Slopet_1 -16.406*** -52.106*** 
(5.121) (6.765) 

Year -2.250*** 
(0.809) 

Year2 0.015*** 
(0.005) 

R2 0.968 0.946 

Rho -0.234 -0.187 

** p < 0.05 (l-tailed test) *** p < 0.01 (l-tailed test) 

a Standard errors in parentheses 
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APPENDIX G -- continued: EDUCATION Movement. Pooled Cross 
section Time Series Estimates of the Effects of the Slope of 
the Utilization Curve inside the Niche on the Change in Niche 
position Along the EDUCATION dimension· 

Models 

1 2 

(1972-1982) (1983-1989) 

Intercept 0.629*** 0.079** 
(0.094) (0.041) 

Posi tiont_1 0.989*** 0.996*** 
(0.002) (0.003) 

Slopet_1 -0.128 -0.132 
(5.121) (0.221) 

Year 0.005*** 
(0.001) 

0.998 0.998 

Rho -0.334 -0.389 

** p < 0.05 (l-tailed test) *** p < 0.01 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX G -- continued: AGE and EDUCATION movement in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
utilization Curve inside the Niche on the Change in Niche 
position Along the AGE-EDUCATION dimensions.· 

Models 

1 2 

AGE EDUCATION 

" 

Intercept 78.441*** 0.188*** 
(30.133) (0.029) 

Posi tion t_1 0.960*** 0.983*** 
(0.010) (0.014) 

Slopet_1 -18.031*** -1.623*** 
(5.349) (0.505) 

Year -2.014*** 
(0.770) 

Year2 0.013*** 
(0.005) 

R2 0.968 0.998 

Rho -0.242 -0.333 

** p < 0.05 (l-tailed test) *** p < 0.01 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX G -- continued: AGE and EDUCATION movement in a 2-
dimensional social space (1983-1989). Pooled Cross section 
Time series Estimates of the Effects of the slope of .. the 
utilization Curve inside the Niche on the change in Niche 
position Along the AGE-EDUCATION dimensions.· 

Models 

1 2 

AGE EDUCATION 

Intercept -17.671*** 0.105* 
(1.841) (0.036) 

Positionl_1 0.968*** 0.994*** 
(0.011) (0.002) 

Slopel_1 -17.513*** -0.149 
(6.456) (0.635) 

Year 0.219*** 
(0.022) 

0.962 0.998 

Rho -0.288 -0.389 

** p < 0.05 (l-tailed test) *** p < 0.01 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX G -- continued: AGE by SEX movement in a 2-
dimensional social space (1983-1989). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
utilization Curve inside the Niche on the Change in Niche 
position Along the AGE-SEX dimensions.' 

Models 

1 2 

MALES FEMALES 

Intercept -21. 517*** -2.929*** 
(1.907) (2.601) 

Position'_1 1.030*** 0.929*** 
(0.027) (0.022) 

Slope'_1 -8.613*** -5.526 
(2.866) (9.768) 

Year 0.248*** 
(0.023) 

0.970 0.871 

Rho -0.356 -0.220 

*** p < 0.01 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX G -- continued: EDUCATION by SEX movement in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
utilization Curve inside the Niche on the Change in Niche 
position Along the AGE-SEX dimensions.-

Models 

1 

MALES 

Intercept 0.262*** 0.251*** 
(O.032) (0.065) 

Positiont_1 0.986*** 0.986*** 
(0.002) (0.005) 

Slopet_1 -1.580*** -1.022* 
(0.573) (6.765) 

0.997 0.990 

Rho -0.313 -0.165 

* p < 0.10 (l-tailed test) *** p < 0.01 (l-tailed test) 

- Standard errors in parentheses 
b 42 Niches analyzed for model 2 (Carpenters and Mine workers 
deleted - not enough cases) 
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APPENDIX G -- continued: EDUCATION by SEX movement in a 2-
dimensional social space (1983-1989). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
Utilization Curve inside the Niche on the Change in Niche 
position Along the AGE-SEX dimensions.· 

Models 

1. 2 

MALES FEMALES 

Intercept 0.171.*** 0.035 
(0.445) (0.600) 

Posi tiont_1 0.990*** 0.999*** 
(0.003) (0.004) 

Slopet_1 -0.240 -0.641 
(0.587) (1.486) 

0.997 0.995 

Rho -0.207 -0.323 

** p < 0.05 (l-tailed test) *** p < 0.01 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX G -- continued: AGE by RACE movement in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
Utilization Curve inside the Niche on the Change in Niche 
position Along the AGE-RACE dimensions.-

Models 

1 2 

WHITES 

Intercept 83.490*** 3.170*** 
(33.037) (0.649) 

Posi tiont_1 0.988*** 0.914*** 
(0.009) (0.017) 

Slopet_l -18.572*** 7.679 
(5.546) (6.446) 

Year -2.177*** 
(0.848) 

Year2 0.014*** 
(0.005) 

R2 0.967 0.902 

Rho -0.233 -0.166 

*** p < 0.01 (l-tailed test) 

a Standard errors in parentheses 
b 43 Niches analyzed for model 2 (Unpaid family laborers 
deleted - not enough cases) 
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APPENDIX G -- continued: AGE by RACE movement in a 2-
dimensional social space (1983-1989). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
utilization Curve inside the Niche on the change in Niche 
position Along the AGE-RACE dimensions.-

Models 

1 2 

WHITES 

Intercept 1. 023*** 3.273*** 
(0.518) (0.787) 

Posi tiont_1 0.974*** 0.911*** 
(0.001) (0.021) 

Slopet_1 -48.243*** -36.595*** 
(6.902) (11.145) 

R2 0.948 0.869 

Rho -0.192 -0.253 

*** p < 0.01 (l-tailed test) 

- Standard errors in parentheses 
b 47 Niches analyzed for model 2 (Architects/surveyors·' and 
Physicians/dentists deleted - not enough cases) 
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APPENDIX G -- continued: EDUCATION by RACE movement in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
utilization Curve inside the Niche on the Change in Niche 
position Along the EDUCATION-RACE dimensions.· 

1 

WHITES 

Intercept 0.201*** 
(0.029) 

Positiont_} 0.989*** 
(0.002) 

Slopet_} -1. 539*** 
(0.536) 

Year 

Year2 

R2 0.998 

Rho -0.304 

** p < 0.05 (l-tailed test) 

Models 

2 

BLACKSb 

-25.261** 
(10.478) 

0.974*** 
(0.006) 

-4.074** 
(1.875) 

0.652*** 
(0.268) 

0.004*** 
(0.002) 

0.983 

-0.441 

*** p < 0.01 (l-tailed test) 

• Standard errors in parentheses 
b 43 Niches analyzed for model 2 (Unpaid family laborers 
deleted - not enough cases) 
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APPENDIX G -- continued: EDUCATION'by RACE movement in a 2-
dimensional social space (1983-1989). Pooled Cross section 
Time Series Estimates of the Effects of the Slope of the 
utilization Curve inside the Niche on the Change in Niche 
position Along the EDUCATION-RACE dimensions.· 

Models 

1 2 

WHITES BLACKSb 

Intercept 0.0478 -518.12*** 
(0.130) (49.505) 

Posi tion'_l 0.987*** 0.975*** 
(0.009) (0.007) 

Slope'_l -5.760** -3.257* 
(3.019) (2.199) 

Year 12.111*** 
(1.145) 

Year2 0.071*** 
(0.007) 

R2 0.977 0.989 

Rho -0.227 -0.413 

* p < 0.10 (l-tailed test) ** p < 0.05 (l-tailed test) 
*** p < 0.01 (l-tailed test) 

• Standard errors in parentheses 
b 47 Niches analyzed for model 2 (Architects/sruveyors and 
Physicians/dentists deleted - not enough cases) 
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APPENDIX H: AGE diversity. Pooled Cross section Time Series 
Estimates of the Effects of the convexity of the utilization 
Curve inside the Niche on the change in Niche Diversity Along 
the AGE dimension' 

Models 

1 2 

(1972-1982) (1983-1989) 

Intercept 1. 504*** 8.582*** 
(0.488) (1.082) 

DiversitYt_l 0.964*** 0.964*** 
(0.013) (0.018) 

Convexi tYt_l -5.095 -6.520 
(7.240) (6.880) 

Year -0.013** -0.949*** 
(0.006) (0.012) 

0.934 0.938 

Rho -0.286 -0.150 

** p < 0.05 (I-tailed test) *** p < 0.001 (I-tailed test) 

I Standard errors in parentheses 
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APPENDIX H -- continued: EDUCATION diversity. Pooled Cross 
section Time Series Estimates of the Effects of the Convexity 
of the utilization Curve inside the Niche on the Change in 
Niche Diversity Along the EDUCATION dimension-

Models 

1 2 

(1972-1982) (1983-1989) 

Intercept 0.038** 0.073*** 
(0.015) (0.026) 

Di versi tYt_l 0.978*** 0.963*** 
(0.007) (0.012) 

Convexi tYt_l -0.225 0.753* 
(0.439) (0.475) 

R2 0.981 0.958 

Rho -0.405 -0.328 

* p < 0.10 (l-tailed test) ** p < 0.05 (l-tailed test) 
*** p < 0.001 (l-tailed test) 

- Standard errors in parentheses 
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APPENDIX H -- continued: AGE and EDUCATION diversity in a 2-
dimensional social space (1972-1982). Pooled Cross Section 
Time Series Estimates of the Effects of the convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Diversity Along the AGE-EDUCATION dimensions.' 

Models 

1 2 

AGE EDUCATION 

Intercept 0.407** 0.037** 
(0.184) (0.015) 

Di versi tY,.l 0.970*** 0.978*** 
(0.013) (0.007) 

Convexi tY,.l -7.097 0.287 
(7.552) (1.137) 

0.933 0.981 

Rho -0.288 -0.413 

** p < 0.05 (l-tailed test) *** p < 0.001 (l-tailed test) 

a Standard errors in parentheses 
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APPENDIX H -- continued: AGE and EDUCATION diversity in a 2-
dimensional social space (1983-1989). Pooled Cross section 
Time Series Estimates of the Effects of the Convexity of the 
utilization Curve inside the Niche on the change in Niche 
Diversity Along the AGE-EDUCATION dimensions.-

Models 

1 2 

AGE EDUCATION 

Intercept 8.809*** 0.470** 
(1.121) (0.245) 

Di versi tYt.l 0.956*** 0.964*** 
(0.017) (0.012) 

Convexi tYt.l -4.035 0.818 
(11.825) (1.790) 

Year 0.096*** -0.005** 
(0.012) (0.003) 

R2 0.937 0.956 

Rho -0.153 -0.295 

** p < 0.05 (l-tailed test) *** p < 0.001 (l-tailed test) 

- Standard errors in parentheses 
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APPENDIX H -- continued: AGE by SEX diversity in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effects of the convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Diversity Along the AGE-SEX dimensions.· 

Models 

1 2 

MALES 

Intercept 0.643*** 3.680*** 
(0.371) (0.412) 

Di versi tY,.l 0.950*** 0.737*** 
(0.009) (0.030) 

Convexi tY,.l 3.345 0.850 
(4.897) (12.675) 

0.930 0.592 

Rho -0.293 -0.102 

*** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
b 43 Niches analyzed for model 2 (Mine workers deleted - not 
enough cases) 
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APPENDIX H -- continued: AGE by SEX diversity in a 2-
dimensional social space (1983-1989). Pooled Cross Section 
Time Series Estimates of the Effects of the Convexity of the 
utilization Curve inside the Niche on the change in Niche 
Diversity Along the AGE-SEX dimensions.-

Models 

1 2 

MALES FEMALES 

Intercept 0.549** 578.700*** 
(0.233) (108.810) 

DiversitYt_l 0.942*** 0.885*** 
(0.015) (0.029) 

convexi tYt_l -3.170 14.354* 
(3.063) (10.552) 

Year -13.170**w· 
(2.515) 

Year2 0.075*** 
(0.015) 

0.935 0.827 

Rho -0.370 -0.063 

* p < 0.10 (l-tailed test) ** p < 0.01 (l-tailed test) 
*** p < 0.001 (l-tailed test) 

_ Standard errors in parentheses 
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APPENDIX H -- continued: EDUCATION by SEX diversity in a 2-
dimensional social space (1972-1982). Pooled Cross Section 
Time Series Estimates of the Effects of the Convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Diversity Along the AGE-SEX dimensions.· 

Models 

1 2 

MALES 

Intercept 0.085*** 0.376*** 
(0.031) (0.057) 

DiversitYt_l 0.960*** 0.824*** 
(0.013) (0.026) 

Convexi tYt_l -1.470* -0.184 
(0.961) (2.310) 

0.931 0.717 

Rho -0.289 -0.112 

* p < 0.10 (l-tailed test) *** p < 0.001 (1-tailed test) 

• Standard errors in parentheses 
b 42 Niches analyzed for model 2 (Carpenters and Mine workers 
deleted - not enough cases) 
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APPENDIX H -- continued: EDUCATION by SEX diversity in a 2-
dimensional social space (1983-1989). Pooled Cross Section 
Time Series Estimates of the Effects of the Convexity of the 
utilization Curve inside the Niche on the change in Niche 
Diversity Along the AGE-SEX dimensions.· 

Models 

1 2 

MALES FEMALES 

Intercept 0.116** 1. 493** 
(0.042) (0.488) 

Di versi tYt_l 0.941*** 0.780*** 
(0.018) (0.037) 

convexi tYt_l -0.182 2.626 
(1.059) (3.509) 

Year 0.012** 
(0.006) 

R2 0.907 0.621 

Rho -0.148 -0.103 

** p < 0.05 (l-tailed test) *** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX H -- Continued: AGE by RACE diversity in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effects of the Convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Diversity Along the AGE-RACE dimensions.· .' 

Models 

1 2 

WHITES BLACKSb 

Intercept 1. 460*** 3.192*** 
(0.505) (0.401) 

Di versi tYt_l 0.963*** 0.746*** 
(0.013) (0.032) 

Convexi tYt_l -1.505 11.761* 
(7.559) (8.897) 

Year -0.012** 
(0.006) 

R2 0.933 0.570 

Rho -0.304 -0.126 

* p < 0.10 (l-tailed test) ** p < 0.05 (l-tailed test) 
*** p < 0.001 (l-tailed test) 

a Standard errors in parentheses 
b 43 Niches analyzed for model 2 (Unpaid family laborers 
deleted - not enough cases) 
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APPENDIX H -- continued: AGE by RACE diversity in a 2-
dimensional social space (1983-1989). Pooled Cross Section 
Time Series Estimates of the Effects of the Convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Diversity Along the AGE-RACE dimensions.-

Models 

1 2 

WHITES BLACKSb 

Intercept 8.552*** 10.745*** 
(1. 062) (2.611) 

Di versi tYt.l 0.976*** 0.768*** 
(0.017) (0.033) 

Convexi tYt.l -4.339 14.904* 
(6.411) (11.301) 

Year -0.096 -0.911** 
(0.011) (0.030) 

R2 0.946 0.677 

Rho -0.202 -0.201 

* p < 0.10 (l-tailed test) ** p < 0.05 (l-tailed test) 
*** p < 0.001 (l-tailed test) 

- Standard errors in parentheses 
b 47 Niches analyzed for model 2 (Architects/sruveyors and 
Physicians/dentists deleted - not enough cases) 
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APPENDIX H -- continued: EDUCATION by RACE diversity in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effects of the Convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Diversity Along the EDUCATION-RACE dimensions.· 

1 

WHITES 

Intercept 0.047** 
(0.018) 

Di versi tYt.l 0.974*** 
(0.008) 

Convexi tYt.l -0.371 
(0.979) 

R2 0.975 

Rho -0.390 

** p < 0.05 (l-tailed test) 

Models 

2 

BLACKSb 

0.426** 
(0.068) 

0.822*** 
(0.026) 

-7.192** 
(3.992) 

0.709 

-0.185 

*** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
b 43 Niches analyzed for model 2 (Unpaid family laborers 
deleted - not enough cases) 
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APPENDIX H -- continued: EDUCATION by RACE diversity in a 2-
dimensional social space (1983-1989). Pooled Cross Section 
Time Series Estimates of the Effects of the Convexity o~, the 
utilization Curve inside the Niche on the Change in Niche 
Diversity Along the EDUCATION-RACE dimensions.-

1 

WHITES 

Intercept 0.659** 
(0.238) 

Di versi tYt_l 0.967*** 
(0.012) 

Convexi tYt_l 1.247 
(1.410) 

, Year 0.007** 
(0.003) 

R2 0.957 

Rho -0.325 

*** p < 0.001 (l-tailed test) 

Models 

2 

BLACKSb 

0.565*** 
(0.081) 

0.732*** 
(0.037) 

0.112 
(1.568) 

0.584 

-0.244 

- Standard errors in parentheses 
b 47 Niches analyzed for model 2 '(Architects/surveyors and 
Physicians/dentists deleted - not enough cases) 
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APPENDIX I: EDUCATION proportion. Pooled Cross section Time 
Series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in Proportion 
of People in an occupation Along the EDUCATION dimension· 

Models 

1 2 

(1972-1982) (1983-1989) 

Intercept -0.119*** -0.001 
(0.018) (0.002) 

proportiont_1 1. 015*** 0.995*** 
(0.005) (0.006) 

Heightt_1 -0.005*** -0.007*** 
(0.001) (0.001) 

Year 0.003*** 0.009*** 
(O.5E-03) (0.002) 

Year2 -0.2E-04*** 
(0.3E-05) 

R2 0.990 0.990 

Rho -0.283 0.045 

*** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX I -- continued: AGE by SEX proportion in a 2-
dimensional social space (1972-1982). Pooled Cross Section 
Time Series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in Proportion 
of People in an Occupation Along the AGE-SEX dimensions.-

Models 

1 2 

MALES 

Intercept 0.9E-03* 0.3E-04*** 
(.6E-03) (0.lE-04) 

Proportiont_l 0.995*** 1.023*** 
(0.005) (0.004) 

Heightt_l -0.5E-03 -0.8E-03** 
(0.001) (0.4E-03) 

Year -0.lE-04* 
(0.8E-05) 

R2 0.989 0.991 

Rho -0.306 -0.117 

* p < 0.10 (t-tailed test) *** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
b 42 Niches analyzed for model 2 (Mine workers and xx deleted 
- not enough cases) 
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APPENDIX I -- continued: AGE by SEX proportion in a 2-
dimensional social space (1983-1989). Pooled Cross section 
Time Series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in the 
Proportion of People in an occupation Along the AGE-SEX 
dimensions. a 

Models 

1 2 

MALES FEMALES 

Intercept -0.540 -0.262*** 
(0.084) (0.081) 

Proportiont_l 0.975*** 0.983*** 
(0.006) (0.006) 

Heightt_l -0.5E-03** -0.001 
(0.2E-03) (0.002) 

Year 0.012*** 0.006*** 
(0.002) (0.002) 

Year2 -0.7E-04*** -0.3E-04*** 
(0.lE-04) (0.lE-04) 

0.988 0.989 

Rho -0.078 0.170 

** p < 0.01 (l-tailed test) *** p < 0.001 (l-tailed test) 

a Standard errors in parentheses 
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APPENDIX I -- continued: EDUCATION by SEX proportion in a 2-
dimensional social space (1972-1982). Pooled Cross Section 
Time series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in Proportion 
of People in an occupation Along the EDUCATION-SEX 
dimensions. • 

Models 

1 2 

MALES FEMALES 

Intercept -0.079*** -0.038** 
(0.022) (0.014) 

Proportion'_l 0.996*** 1.020*** 
(0.005) (0.004) 

Height'_l -0.005*** -0.003** 
(0.001) (0.001) 

Year 0.002*** 0.9E-03** 
(0.3E-03) (0.4E-03) " 

Year2 0.lE-04*** 0.6E-05** 
(0 4E-05) (0 2E-05) 

R2 0.987 0.993 

Rho -0.234 -0.117 

** p < 0.05 (l-tailed test) *** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX I -- continued: EDUCATION by SEX proportion in a 2-
dimensional social space (1983-1989). Pooled Cross Section 
Time Series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in Proportion 
of People in an Occupation Along the AGE-SEX dimensions.· 

Models 

1 2 

MALES FEMALES 

Intercept -0.018*** 0.203*** 
(0.004) (0.059) 

Proportiont_1 0.973*** 0.982*** 
(0.007) (0.006) 

Height
t
_1 -0.021*** -0.007** 

(0.004) (0.003) 

Year 0.2E-03*** 0.005*** 
(0.4E-04) (0.001) 

Year2 0.2E-04*** 
(0.8E-05) 

R2 0.987 0.989 

Rho -0.047 0.173 

* p < 0.05 (l-tailed test) *** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
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APPENDIX I -- continued: AGE by RACE proportion in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in the 
Proportion of People in an Occupation Along the AGE-RACE 
dimensions. • 

Models 

1 2 

WHITES 

Intercept 0.003** 0.002** 
(0.001) (0.6E-03) 

Proportiont_} 0.977*** 0.987*** 
(0.013) (0.008) 

Heightt_} -0.006** 0.003** 
(0.003) (0.001) 

Year -0.4E-04*** -0.2E-OS** 
(0.lE-04) (0.7E-OS) 

0.929 0.974 

Rho -0.S12 -0.227 

** p < O.OS (l-tailed test) *** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
b 43 Niches analyzed for model 2 (Unpaid family laborers 
deleted - not enough cases) 
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APPENDIX I -- continued: AGE by "RACE proportion in a 2-
dimensional social space (1983-1989). Pooled Cross Section 
Time Series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in Proportion 
of People in an occupation Along the AGE-RACE dimensions.· 

Models 

1 2 

WHITES 

Intercept 0.4E-03*** 0.8E-04*** 
(0.lE-03) (0.3E-04) 

Proportiont_l 0.910*** 0.989*** 
(0.020) (0.009) 

Heightt_l -0.004 -0.001 
(0.004) (0.001) 

R2 0.865 0.978 

Rho 0.085 -0.183 

*** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
b 47 Niches analyzed for model 2 (Architects/sruveyors and 
Physicians/dentists deleted - not enough cases) 
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APPENDIX I -- continued: EDUCATION by RACE proportion in a 2-
dimensional social space (1972-1982). Pooled Cross section 
Time Series Estimates of the Effect of the Convexity of the 
utilization Curve inside the Niche on the Change in Niche 
Proportion Along the EDUCATION-RACE dimensions.· 

Models 

1 2 

WHITES 

Intercept -0.218*** -0.064*** 
(0.044) (0.020) 

Proportiont•1 0.973*** 0.990*** 
(0.012) (0.007) 

Heightt•1 0.004* 0.002* 
(0.003) (0.001) 

Year 0.006*** 0.002*** 
(0.001) (0.5E-05) 

Year2 0.4E-04*** -0.lE-04*** 
(0.7E-05) (0.3E-05) 

R2 0.930 0.977 

Rho -0.490 -0.249 

* p < 0.10 (1 tailed test) *** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
b 43 Niches analyzed for model 2 (Unpaid family laborers 
deleted - not enough cases) 
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APPENDIX I -- continued: EDUCATION by RACE proportion in a 2-
dimensional social space (1983-1989). Pooled Cross Section 
Time Series Estimates of the Effect of the Height of the 
utilization Curve inside the Niche on the Change in Proportion 
of People in an Occupation Along the EDUCATION-RACE 
dimensions. • 

Models 

1 2 

WHITES BLACKSb 

Intercept 0.033*** 0.003** 
(0.007) (0.001) 

Proportion,_1 0.895*** 0.989*** 
(0.019) (0.008) 

Heightt_1 -0.046*** 0.004** 
(0.007) (0.002) 

Year 0.004*** -0.3E-04* 
(0.8E-04) (0.2E-04) 

R2 0.872 0.980 

Rho 0.091 -0.192 

* p < 0.10 (1 tailed test) ** p < 0.05 (l-tailed test) 
*** p < 0.001 (l-tailed test) 

• Standard errors in parentheses 
b 47 Niches analyzed for model 2 (Architects/surveyors and 
Physicians/dentists deleted - not enough cases) 
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