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1 Introduction 

In times of rising economic inequality, the questions of fairness and equal opportunities 

are of utmost importance. Indeed, the attention paid to Piketty’s (2013) Capital in the 

Twenty-First Century is certainly not only due to the fact that he and his colleagues 

(Piketty and Saez 2003; Atkinson et al. 2011; Piketty and Saez 2014) demonstrate that 

inequality is on the rise again after decades of being exceptionally low. Rather, the 

controversial debate (e.g., Boushey et al. 2017) has been sparked by the mechanisms 

Piketty (2013) claims not only stand behind rising inequality of outcomes (such as 

income), but also behind inequality of opportunities. 

While inequality of outcomes and inequality of opportunities are distinct 

phenomena, it is easy to see that the first can entail the latter. Consider a society in which 

everyone initially enjoys the same opportunities – a level playground, so to speak. In a 

first round, all members of that society receive a set of resources. While the distribution 

of these resources is unequal, they are allotted in a way considered fair by all members. 

In other words, while outcomes are unequally distributed, the opportunities are 

perfectly equal, which leads all members to judge the created inequality as fair (compare 

with Breen 2010b). However, as additional resources create additional opportunities, 

those who have received more resources now also have more options and if the returns 

on the resources are high, inequality will be accentuated over the life-course, as those 

who have will receive more (Dannefer 1987). Under certain conditions,1 it may even 

become impossible for those with few resources to catch up, as, even with the greatest 

efforts, their earnings will be insufficient to match the returns on the resources of the 

wealthy. The longer the distance in time since the initial distribution of the resources, 

the more difficult it becomes to justify this accentuating inequality by referring to the 

initially equal opportunity. This is certainly true when the accumulated resources are 

passed to the next generation, generating inequalities that are only traceable to the 

family in which a person is born. 

These unequal “birth lottery” opportunities are judged by many influential theories 

to violate fundamental principles of justice (Rawls 1971; Cohen 1997; Roemer and 

Trannoy 2015). While people sometimes prefer unequal over perfectly equal societies 

(Norton 2014; Starmans et al. 2017), they only do so as long as they perceive the 

mechanism creating inequality to be fair, which includes the idea that the family or social 

                                                             
1 For example, the famous “𝑟 > 𝑔” (the rate of return on capital r is greater than the rate of 

economic growth g) in the work of Piketty (2013), but see also Homburg (2015) for a polemic 

qualification of this claim. 
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origin of a person does not matter greatly for the distribution of resources and social 

positions (Tyler 2011).2 

If Piketty is right, continuing on the western development path that paralleled the 

decrease in inequality in the mid-20th century (and which has often simply been labeled 

“modernization” (Mergel 2012)) will lead to increasing inequality and decreasing social 

mobility. Piketty was not first economist who received attention for issuing such a 

warning. Krueger (2012) coined the term “Great Gatsby Curve” (Jerrim and Macmillan 

2015) for the observed negative correlation between economic inequality and 

intergenerational social mobility and warned that rising inequality would lead to less 

mobility. These warnings question one of the most important promises of the 

modernization thesis. As I will discuss in more detail later (sub-section 3.3.1), authors 

such as Kerr et al. (1960) assume that modern and industrial societies will increasingly 

value merit and productivity and dismiss ascribed personal characteristics such as 

gender, race, or social origin when allocating social positions. According to this thinking, 

the combination of various modernization processes (such as industrialization, 

urbanization, and educational expansion) are expected to lead to higher rates of social 

mobility (Treiman 1970) – and eventually to societies that are open in respect to social 

origin in the sense that the chances of attaining any social position are not affected by a 

person’s family of origin.  

In sum, there are two rival predictions regarding how the relevance of social origin 

for an individual’s social standing will change in future. The first expects economic 

inequality to continue rising in western societies, which can be assumed to strengthen 

the effects of social origin (Piketty 2013; Krueger 2012). The second assumes that, if 

modernization processes continue to operate, social mobility will increase, and ascribed 

characteristics will (further) lose their relevance. It is the nature of predictions that they 

are difficult and not testable. However, we can test whether the modernization thesis 

holds for the past, as its predictions are concerned with the whole transition from pre-

modern to ideal “modern” societies. 

Testing the modernization thesis with respect to social mobility is not a new 

endeavor, as such tests have been carried out with various data and a multitude of 

conceptual and methodological approaches since its first formulation – with 

inconclusive results (for overviews, see Form 1979; Ganzeboom et al. 1991; Breen and 

Jonsson 2005; Hout and DiPrete 2006; Torche 2015). For early modernization, there is 

                                                             
2  But note that the connection between beliefs about inequality and mobility may be more 

complex (Davidai 2018). 
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evidence of increasing mobility, at least at times of rapid industrialization (Maas and van 

Leeuwen 2016; Lippényi et al. 2015; Knigge et al. 2014b; Knigge et al. 2014a). For later 

modernization (that is, for 20th century western societies), the evidence is mixed. Some 

authors have reported decreasing effects of social origin (Ganzeboom et al. 1989), others 

trendless fluctuations (Erikson and Goldthorpe 1992), and still others the increasing 

relevance of social origin (Long and Ferrie 2013a), to name but a few examples. 

Focusing on the example of Switzerland, the present dissertation aims to contribute 

to this existing research in three ways. From a conceptual and methodological point of 

view, I will first ask how we can conceptualize, measure, and ultimately compare the 

degree of a society’s “openness” with respect to social origin. This seems to be an 

important first step, as the history of mobility research has been notoriously technical, 

which may blind researchers to what they really want to measure. I will argue that while 

there is nothing wrong in the traditional odds-ratio and log-linear model-based 

approach when describing patterns of class mobility, these approaches may be less well 

suited for measuring and comparing the general degree of relevance of social origin in a 

given society. Rather than focusing on associations measured by odds-ratios, we may 

want to measure the degree to which an individuals’ social position is determined by the 

(measurable) characteristics of her or his parents. For such purposes, Theil (1970) has 

proposed to use the measure of Mutual Information borrowed from information theory, 

and I will show how this can be implemented and used for measuring and comparing 

the relevance of social origin to the social standing of individuals.  

In a second step, I will briefly examine social mobility in 20th-century Switzerland. 

I will do so in pursuit of two goals. The first is to apply the proposed index of Mutual 

Information as a measure of the relevance of social origin and to compare it to the results 

from the more traditional unidiff model. This will make it possible to assess the validity 

and usefulness of the proposed measure when studying questions of social mobility. The 

second goal is to point out how this measure could be used to help close existing 

research gaps in the mobility literature – both in general and in the Swiss case – and to 

produce some first, exploratory insights in these respects. 

The most substantive contribution of this thesis, however, is found in chapter 3, 

which focuses on the relevance of social origin during Switzerland’s industrialization in 

the 19th century. Analyzing the effects of social origin during this phase of modernization 

is of special value when testing the modernization thesis, as most contribution to it were 

formulated by contrasting pre-industrial and industrial societies (Kerr et al. 1960; 

Treiman 1970; Landes 2003). In other words, analyzing social mobility in a context of 
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early industrialization makes it possible to test this thesis on its home ground. If it does 

not hold here, where else should it hold?  

Switzerland in the 19th century represents a well suited test-case for such an 

attempt, as it included regions of rapid industrialization, while other areas remained 

predominantly agrarian (see section 3.1). For my dissertation project, I had the 

opportunity to collect new data from two cantons that make it possible to exploit this 

feature. Lucerne, on the one hand, was a mainly rural canton in which the primary sector 

preserved its dominant role, while some areas nevertheless saw clear industrialization 

processes. The other case is the canton of Glarus, where proto-industrialization had 

already pushed back agriculture at the time the mechanized textile industry took over. 

The resulting new dataset makes it possible to analyze social mobility across two very 

differently industrialized contexts and within each of them by studying time-trends and 

the effects of various modernization processes. As a last step, I will complement the 

picture on the relevance of social origin in times of early modernization by studying 

homogamy by social origin in the canton of Lucerne. Marrying someone of similar social 

origin reflects the relevance of social origin as an important aspect of women’s and 

men’s life in a societal context of early modernization. Among other conclusions, 

combining the insights generated by this thesis on the relevance of social origin in times 

of early industrialization with the insights drawn from the existing literature 

(section 4.3) strengthens the argument that the link between equality of outcomes and 

equality of opportunities is crucial for understanding the changing relevance of social 

origin. 
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2 The Relevance of Social Origin:  
Concepts and Measures 

The aim of this thesis is to trace changes in the overall relevance of social origin for an 

individual’s social standing, which can be seen as an indicator for a society’s openness 

with respect to her or his family of origin. Approaching this aim requires measuring and 

comparing the degree to which the class an individual belongs to is determined by the 

social position of her or his parents over time and various levels of modernization. This 

is not straightforward, which is reflected by the fact that methodological advancements 

have played an important role in the literature on social mobility (Hout 1983: 7; Erikson 

and Goldthorpe 1992: 54). While methodological advancements have been driven by the 

wish to approach concepts of social mobility derived from theory, the impression 

remains that, in practice, researchers have also gone the other way by fitting concepts 

into measures. For example, widely used summary measures of odds ratios, such as the 

so-called unidiff parameters (Breen and Jonsson 2005: 234–5), have been used in partly 

problematic ways. As I will discuss in the next section, odds ratios in the context of social 

mobility research can be seen as measurements of class barriers. Consequently, 

(unweighted) summaries of odds ratios say something about the “average” rigidity of 

the class barriers in a given society. As I will argue, however, this does not necessarily 

equal the “average” effects of social origin, which, according to my understanding, have 

to be approximated to measure the overall relevance of social origin for individual status 

attainment in a given society. Whether a given measure is appropriate depends on the 

research question at hand, as the concepts behind the former should be paralleled by 

the concept behind the latter. Consequently, the aim of this section is to clarify these 

concepts – in both substantial and technical terms – and to justify the choice of the 

Mutual Information Index as the primary measure for the relevance of social origin used 

in this thesis. I will approach this aim through three steps. Section 2.1 will start by 

exploring how we can conceptually think about this general relevance of social origin 

for an individual’s social standing and how far this concept is mirrored by traditional 

measures of social mobility, before introducing the basic ideas behind the Mutual 

Information Index. Section 2.2 will give the technical details of one of the traditional 

measures and of the Mutual Information Index. Section 2.3 will then compare the two 

measures and give some exploratory insights into the changing relevance of social origin 

for an individual’s social standing. 
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2.1 Concepts of Open Societies Respecting Social Origin 

2.1.1 Traditional Concepts and Measures 

Societies in which social origin has little influence on an individual’s social position are 

said to be “socially fluid” (Breen and Jonsson 2005). To approach a more concrete 

definition of social fluidity, a first noteworthy observation is that social fluidity usually 

comes with comparably high rates of observed intergenerational social mobility. In the 

literature, observed intergenerational social mobility describes the fact that the 

observed social position of a person differs from the social position of her or his family 

of origin (Ganzeboom et al. 1991). In other words, observed mobility is mobility in its 

manifest sense, and is the only definition of social mobility that can be applied to 

individuals. Early research on social mobility (Sorokin 1927/1959) and early tests of the 

modernization thesis (Lipset and Zetterberg 1959) have investigated this immediate 

form of social mobility.  

While social fluidity usually comes with comparably high rates of observed 

mobility, it is not necessarily the case that socially fluid societies have high mobility 

rates; nor is it the case that high mobility rates mean high levels of social fluidity. A 

socially fluid society can have low rates of observed mobility if a large part of the 

population is concentrated within one (or very few) social positions. Consider a society 

with the three social classes A, B, and C, with B being by far the largest class (consisting 

of 90% of the population). In such a society, observed mobility is necessarily low, as 

individuals originating from class B will likely also belong to class B – not necessarily 

because their origin influences their destination, but certainly because there is not much 

choice other than belonging to class B. To assess the influence of social origin, we 

therefore need to compare the observed immobility with the marginal distribution of 

the classes. Low mobility rates point to a high influence of social origin if and only if an 

individual’s likelihood of entering the class of their parents surpasses the likelihood that 

can be expected from chance alone, given the marginal distribution of the classes. 

Therefore, we could adjust the observed mobility rate by subtracting the number of 

individuals than can be expected to be immobile by chance alone from the total number 

of immobile individuals. 

However, focusing only on mobility rates can be misleading, even when applying 

such corrections, as social origin can be of relevance for an individual’s social class even 

if they are socially mobile and do not belong to the same social class as their parents. 

This is of special importance if the class structure changes from one generation to the 

next. For example, during rapid industrialization, the working class will grow from one 
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generation to the next, while other classes, such as the class of farmers, will shrink. In 

such a situation, many descendants of a non-industrial class will be “forced” to be 

socially mobile, because there are not enough non-industrial positions within the class 

structure of their own generation. In the literature, this forced mobility is often labeled 

“structural mobility” (Boudon 1973: 17). If such structural changes from one generation 

to the next enforce mobility, but an individual’s position in the new social stratification 

depends heavily on their parents’ position in the old stratification, mobility rates are 

high despite the strong effects of social origin. Most people would agree that such a 

society cannot be called open respecting social origin, because the chances of individuals 

attaining a certain social position depend on their social origin and are not equal. 

One way to deal with this problem is to measure social positions on a continuous 

scale and to use the correlation between the parents’ and the individual’s positions as 

an indicator for the importance of social origin. Blau and Duncan (1967) went one step 

further in this direction and analyzed the status attainment process using a path model 

reflecting the idea that the parents’ social status and education affects an individual’s 

social status partly indirectly via the individual’s education (see Figure 2-1 for an 

example). 

 
Figure 2-1. Blau and Duncan’s model of status attainment 

Source: redrawn after Blau and Duncan (1967: 170), omitting the path coefficients. 

The advantage of such an approach is obvious, as it reveals mechanisms of the status 

attainment process, which remains a black box for approaches focusing exclusively on 
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the total association between the social positions of the parents and their child. A special 

strength of this model is that it is able to assess the role of an individual’s own education 

within the process of status attainment. Because of this feature, such models allow us to 

assess the degree of a society’s openness by the ratio of paths related to social origin 

(ascriptive paths) and those that point to achievement. Regarding Figure 2-1, the ratio 

of the effect of a son’s education on his current occupational status (U→Y) and the direct 

effect of the father’s occupational status on his son’s current occupational status (X→Y) 

is such a measure (Ganzeboom et al. 1991: 283–4). Conceptually, such a ratio captures 

a key prediction of the modernization thesis, which is one reason why Treiman (1970) 

suggested using this model as a blueprint for international comparisons that would 

allow testing of this thesis.  

While several studies have been published in this vein (Treiman and Ganzeboom 

1990), the model has been rarely used for truly comparative studies, mostly because the 

comparable individual-level data necessary for these models were not available, but also 

because the socioeconomic index used by Blau and Duncan (1967) was not 

internationally comparable (Ganzeboom et al. 1991). Before such a measure was 

proposed by Ganzeboom and Treiman (1996), the attention of researchers turned away 

from continuous scales of social status to nominal classes of occupations. Three reasons 

for this can be identified. First, analyzing continuous scales of social status by means of 

path models such as the model of status attainment in Figure 2-1 may be helpful for 

revealing causal mechanisms within the process of status attainment, but fails to deliver 

detailed descriptions of mobility patterns (Hauser 1978). For example, continuous 

scales make it difficult to see who goes where or stays within their class of origin and to 

reveal boundaries and affinities between classes. Second, researchers such as Erikson et 

al. (1979) insist that important barriers between social positions cannot be captured by 

a purely hierarchical ordering (see also Erikson and Goldthorpe 2009; Chan and 

Goldthorpe 2007). Third, log-linear models, made popular among researchers of social 

mobility by Hauser (1978), allowed for the modeling of specific patterns of mobility 

while applying a confirmatory approach to the mobility table and perfectly separating 

the effects of social origin from the effects of the marginal class distributions. The latter 

means that these models provide measures of social origin unaffected by changes in the 

marginal distribution (“margin-free”), a property researchers have been demanding for 

a long time (e.g., Boudon 1973).  

The concept behind these models is called “relative mobility”, which sometimes is 

simply understood as a synonym for “social fluidity” (e.g., Breen and Jonsson 2005). The 

idea behind this concept is that inequality of opportunities is something “inherently 
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comparative” (Marshall and Swift 1996: 376). In other words, it involves comparing the 

opportunities of a person with those of another person. According to this definition, 

relative social mobility is high if the odds of attaining a certain position are similar for 

all social origins. Consequently, high relative mobility implies that the odds ratio of a 

person from origin i compared to a person from origin j of attaining position k instead 

of l is close to one for all possible combinations of social positions i, j, k, and l: 

𝑂𝑅𝑖𝑗𝑘
ℎ𝑖𝑔ℎ 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑚𝑜𝑏𝑖𝑙𝑖𝑡𝑦

=

𝑝(𝑦=𝑘|𝑥=𝑖)

𝑝(𝑦=𝑙|𝑥=𝑖) 

𝑝(𝑦=𝑘|𝑥=𝑗)

𝑝(𝑦=𝑙|𝑥=𝑗) 

≅ 1, ∀ 𝑖, 𝑗, 𝑘, 𝑙 ∈ 𝐾 2-1 

This definition of social mobility relies on distinct groups of social position and is, 

therefore, usually used to analyze social mobility between social classes. In this view, 

uneven odds for reaching certain classes of destination by class of origin (odds ratios 

deviating substantively from unity) indicate class barriers that are difficult to cross from 

one generation to the next. Thus, a closed (open) society is a society with rigid (fluid) 

class barriers. Of course, a primary interest in these class barriers is a strong argument 

for using a class based approach and not one based on a continuous status scale – for 

example, because class and not status is perceived as the most pertinent dimension for 

a specific research question (Chan and Goldthorpe 2007). 

Log-linear models, such as the ones proposed by Hauser (1978), model and 

describe a set of mobility tables – cross-tabulations of the current class of the child (often 

called “destination”) and the class of one or both parents (often called “origin”). They do 

so by means of a set of parameters representing the marginal distributions and all 

possible (or a selection of) odds ratios. Hauser (1978) promoted these kinds of models 

as a tool for describing patterns of social origin, with variations of these patterns 

between tables representing different periods or geographical areas. Revealing patterns 

and important class barriers (or, conversely, affinities between certain classes) is really 

the domain where these models excel. Most prominently, Erikson and Goldthorpe 

(1992) have arrived at a so-called “core model”, a description of a mobility regime 

shared by many countries, which also allows researchers to detect deviations from this 

pattern. 

As class barriers distinguish socially open from socially closed societies, revealing 

such barriers is important to understand in what sense a society can be said to be “open” 

or “closed”. When comparing different societies, however, it is not straightforward to 

determine from such class barriers which society is more fluid or more open, simply 

because there is no obvious rule regarding how to aggregate these class barriers to the 

unidimensional measure necessary to rank such “openness”. Models such as the “core 
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model” collapse certain barriers to a few meaningful dimensions, such as inheritance 

effects, hierarchical effects, sector effects, and affinity effects. Nonetheless, multiple 

dimensions remain, and the multidimensionality of this class barrier-based concept of 

openness makes it difficult to answer research questions that rely on ranking – for 

example, whether a given society has become more open over the course of 

modernization. 

In 1992, two independent publications proposed a rather technical solution to this 

problem. The so-called “unidiff model” (Erikson and Goldthorpe 1992) or the “log 

multiplicative layer effects model” (Xie 1992) distinguishes between the association 

pattern (which indicates the barriers between the classes) and the “strength” of these 

associations. While the pattern is common to all mobility tables analyzed, it is allowed 

to vary uniformly in strength between them. The so-called unidiff parameters of these 

models are factors that indicate how many times more strongly this pattern works in a 

given table compared to in a reference table. As long as the uniformity assumption holds, 

these models can be used to compare (for example) the strength of the class barriers in 

one birth cohort to the class barriers of another birth cohort. Technically, the unidiff 

model offers an elegant and parsimonious way to model a set of mobility tables that 

differ in magnitude but not (much) in the pattern of the odds ratios describing the 

origin–destination association. In many empirical applications, the unidiff model fits the 

data almost as well as a saturated model, which allows the association parameters to 

vary freely between the tables, but using much less degrees of freedom (examples are: 

Erikson and Goldthorpe 1992; Breen 2004a; Jacot 2013; Hertel 2017).  

However, when used for studying trends or differences in the amount of relative 

social mobility, the unidiff model yields results that are difficult to interpret. There is 

both a technical and a conceptual explanation for this. On the technical side, the limiting 

factor relates to the fact that the unidiff parameters have no “natural” scale, but can be 

interpreted only in relation to the reference group. Because of this, it is only of limited 

use when comparing different sub-populations, such as genders. If we are not at least 

willing to assume a common mobility pattern for all of such a sub-population,3 these 

models do not allow for a comparison of the overall level of social origin effects between 

two groups. Furthermore, when comparing time trends between such sub-populations, 

the only comparable result is whether there is a decrease, an increase, or stability – but 

                                                             
3  For Switzerland, the differences in the mobility patterns between the genders are quite large 

(Falcon 2013: 220). 
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this does not allow us to assess for which group a change was the most important.4 While 

this limitation applies to some specific research questions, the conceptual difficulties are 

more general. I will discuss them in the next sub-section, as they are important for 

considering an alternative and, as I will argue, a conceptually more coherent measure 

for the general relevance of social origin for an individual’s status attainment in a given 

society. 

2.1.2 Measures of Social Mobility: Should They Be ‘Margins-Free’? 

As sketched out in the last sub-section, log-linear models have been applied to reveal 

class barriers or the underlying pattern of mobility. This underlying pattern has also 

been labeled the “genotypical pattern” (Featherman et al. 1975: 340) (a product of the 

fundamental organization of a society), which is then exogenously (through factors 

determining the marginal distributions of a mobility table, such as supply and demand 

for specific kinds of labor) transformed into the “phenotypical pattern”, which can be 

revealed by studying observed mobility. Revealing the underlying pattern is indeed an 

important analytical goal and helps us understand the forces underlying the 

reproduction of a stratified system. Because class barriers in the sense of unequal 

opportunities are unaffected by the marginal distribution, we need measurements or 

models that filter out the effects of the marginal distribution to detect them. In other 

words, we need so-called “margin-free” measures, such as odds ratios, which can be 

obtained by means of log-linear models. While individual class barriers can only be 

revealed by such “margin-free” measures, I will argue in this section that such measures 

may not be best suited for measuring and comparing the general importance of social 

origin for an individual’s status attainment, or for measuring the general openness of a 

society respecting the family of origin. Exactly for this, however, many authors have 

used these models. For example, the work of Featherman et al. (1975) has been 

interpreted in a way that these authors “insist [that the] mobility of the ‘genotype level’ 

must be investigated” in order “to judge openness in a true sense” (Imada 2000: 37).5 

Erikson and Goldthorpe (1992) draw a direct line of argument between the 

“‘genotypical’ level of the pattern of relative mobility chances” (p. 24) and the 

“openness” of a society. An unidiff model can then be used to determine “levels of the 

patterns” in each mobility table, that is, how pronounced each pattern is. A society with 

a mobility table showing a pronounced pattern indicated by a high unidiff parameter is 

then be said to be socially more fluid than one with a lower parameter (Breen 2004b).  

                                                             
4  On the interpretation of these parameters, see also Erikson and Goldthorpe (1992: note 25). 
5 Note that this is a rather free interpretation of the statement of Featherman et al. (1975). 
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What is potentially problematic about this approach is that unidiff models model 

cells of mobility tables, and not the societies described by these mobility tables. In a 

mobility table, each origin–destination combination always concerns exactly one cell; 

when comparing the chances of entering a given destination class between two classes 

of origin, this always concerns two rows in such a table. Depending on the research 

question, this can be perfectly fine. Odds ratios based on mobility tables can answer the 

question posed by a working class girl about how much better her chances would be of 

reaching the upper service class if she had been born the child of a manager. These are 

the sorts of questions Marshall and Swift (1996: 376) refer to when they characterize 

equality of opportunity as something that is “inherently comparative”, and in this case, 

it is indeed a one-by-one comparison.  

However, this is not the main research question here, as I am primarily interested 

in comparing the general level of origin effects over time, and only secondarily within 

particular class barriers. For answering such questions related to the general degree of 

a society’s openness, we need to generalize from particular class barriers to the society 

as a whole. Studies applying unidiff models do so by applying the aggregation-rule 

technically built into the model – less open societies have less pronounced patterns of 

class barriers, while each barrier has the same weight irrespective of the proportion of 

the society for which a particular class barrier is of relevance. This conforms with the 

paradigm according to which a good measure of social mobility should not be affected 

by changes in marginal class distribution, but there is ground for the argument that not 

considering changes in the class distribution at all can be misleading.  

When studying industrialization or modernization processes, the diminishing 

weight of the farming classes is of special importance, as it is a defining (or at least a 

characteristic) feature of these processes (Treiman 1970; Kuznets 1955). Such a 

marginalization of agriculture could mean that the size of the farming class approaches 

zero, for example because of the complete urbanization of the area; Singapore (Fields 

1994) could serve as an almost perfect real world example. This extreme case is helpful 

for illustrating why ignoring changes in class distribution can produce misleading 

results when analyzing the changing effects of social origin. For illustrative purpose, we 

assume the farming class to be the only source of social origin effects. More specifically, 

the odds ratios between two non-farming classes are thought to equal one. By contrast, 

the odds ratios between descendants of farmers and individuals with a non-farming 

background are very uneven in this example. Additionally, we assume that none of these 

class barriers changes over time. In other words, we assume that nothing changes except 

the shrinking proportion of the farming class and the proportional growth of the other 
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classes. In this example, it is obvious that a purely margin-free, odds ratio-based concept 

of an open society leads to a paradoxical result: while this society would be called 

completely open without the farming class, it retains the exact same level of openness, 

while the proportion of the farming class approaches zero. Thus, if we apply the 

aggregation rule built into the unidiff model for making substantive generalizations 

from individual class barriers to the overall openness of a society, we accept that a large 

farming class makes the same contribution to a society’s social rigidity as an almost 

disappeared farming class – while a farming class that has completely disappeared 

contributes nothing.6  

It is surprising to find that this paradox has not influenced the research on social 

mobility. In their critical assessment of Long and Ferrie’s (2013a) long-term study of 

social mobility in Great Britain and the United States, however, Xie and Killewald (2013) 

stress the general problem. They point to the fact that the constantly high level of self-

recruitment of farmers in the US against the background of a strong decline in the 

agricultural sector can lead to decreasing fluidity in terms of odds ratios, while one 

would otherwise judge the same society to have become more mobile. Xie and Killewald 

(2013) note that this problem has not been as apparent in previous research because of 

the common practice of excluding direct class inheritance (the diagonals in mobility 

tables) from the analyses – a practice that “has effectively glossed over important 

aspects of the role of farmers”, as Long and Ferrie (2013b: 2045) put it. One conclusion 

to be drawn from this debate is that parts of the previous research on social mobility 

deserves careful revision (Xie and Killewald 2013: 2018; Long and Ferrie 2013b: 2045). 

I will come back to this point at the end of the next sub-section when presenting an 

alternative measure for the general relevance of social origin for the status attainment 

of an individual. For now, it is sufficient to conclude that giving each origin–destination-

combination the exact same weight may not be appropriate, and may lead to paradoxical 

results.7 

                                                             
6  The fact that the growth of classes with low origin effects leads to a lower overall relevance 

could be called a “direct compositional effect”, whereas the effect resulting from differential 

association and educational expansion (Breen and Jonsson 2007; Breen 2010a, 2010b) can 

be seen as an indirect compositional effect. The latter is the mechanical result of educational 

expansion if the origin–destination-association is less pronounced among the more highly 

educated. 
7  In the context of ethnic segregation, Mora and Ruiz-Castillo (2009a) present further 

arguments for the claim that a completely “margin-free” measure may not be appropriate for 

an overall assessment of the importance of one characteristic (e.g., social origin or ethnic 

group) over another characteristic (e.g., social destination or school choice) of a given person.  



22 

Besides the ignorance of “margin-free” measures regarding the population weight 

of each class barrier, one can also argue that the influence of social origin should be 

compared to the influence of the marginal distribution of both parents’ and child’s social 

positions to assess the relevance of social origin for an individual’s status attainment. To 

clarify this point, consider the mobility tables of two example societies in Table 2-1. The 

two tables are the same, with the exception of the column of those with a high-class 

destination. This column has been multiplied by 30 in Society B. Multiplying the 

marginal distribution by an arbitrary factor does not alter the internal structure of a 

matrix. By consequence, the odds ratio is the same in both societies (𝑂𝑅𝐴 =
20∙20

10∙10
=

𝑂𝑅𝐵 =
600∙20

300∙10
= 4). However, if we compare the conditional probabilities of attaining a 

high status belonging to those of high origin with those of individuals of low origin, it is 

obvious that origin has a different relevance in the two societies. In Society A, being of 

“high” origin increases the probability of entering the higher class drastically (by about 

33 percentage points). In Society B, by contrast, where the probability is very high for 

descendants of both origins, the difference is only about five percentage points. In this 

society, the marginal distribution steers individuals towards a high destination 

regardless of their origin, and this means the influence of origin is less consequential. 

This is, of course, not surprising, as it simply reflects the different meanings of odds and 

(conditional) probabilities. However, these examples highlight that odds ratios may not 

be the best measure for analyzing and comparing the relevance of social origin. 

Table 2-1. Examples of the steering power of the marginal distribution 

 Society A  Society B 

 
High 

Destination 
Low 

Destination  

 High 
Destination 

Low 
Destination  

High 
Origin 

20 10 30  600 10 610 
66.7% 33.3% 100%  98.4% 1.6% 100% 

        

Low 
Origin 

10 20 30  300 20 320 
33.3% 66.7% 100%  93.8% 6.3% 100% 

        

 30 30 60  900 30 930 
 50% 50% 100%  96.8% 3.2% 100% 

Source: author. 

To repeat: the research question at hand determines whether this argumentation 

against relying solely on odds ratios when studying effects of social origin applies. For 

example, the first argument assumes implicitly that the relevant social positions are 

somehow comparable. In this case, weighting the class barriers based on the margins 

makes sense. However, there are imaginable cases where this demographic aspect is 

completely irrelevant. To illustrate this, consider a society where all political power is 
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concentrated within one distinct “ruling class”. In this case, the size of this class does not 

matter for the openness of this society respecting political power. The only thing that is 

relevant is whether this class exists or not.8 By consequence, the contrast between “the 

class size approaches zero” and the “the class does not exist at all”, as sketched out 

above, would not be a problematic feature of a “margin-free” measure in such a case. 

However, the present thesis investigates the general importance of a subject’s social 

origin and how this importance has changed over time. For this question, the above 

arguments speak, in sum, against the use of a purely “margin-free” measure.  

If we accept this conclusion, the question remains of what properties an 

appropriate measure of the importance of social origin should have. With an odds ratio-

based approach, such a measure should clearly share the ability to detect complete 

independence of origin and destination. Moreover, and in contrast to observed mobility, 

an existing association between origin and destination should not be masked by 

structural mobility. In other words, if a part of the population is forced to leave the class 

of their parents because of structural changes, this should only affect our measure if the 

structural changes go hand in hand with changes in the relevance of social origin for the 

status attainment of individuals. Contrary to purely “margin-free” measures, however, 

this should take into account changes in the marginal distribution that affect the 

relevance of existing dependencies between origin and destination – either because 

these changes affect the influence of the margins, or because these changes increase (or 

decrease) the proportion of the society affected by strong origin–destination 

associations. For analytical purposes, it would nevertheless be valuable if changes in 

such a measure were to produce decomposable measurements in part stemming from 

changes in the marginal distribution and in part originating from changes in the 

dependence structure between origin and destination.9 A different form of 

decomposability is also important: to assess the importance of certain class barriers, it 

                                                             
8  There is some link between this argument and Breen’s (2010b) argument that equality of 

opportunities respecting social origin is always a combination of the effects of social origin, 

and how in a given context differential outcomes translate to differential opportunities. 
9  Such decompositions are not only interesting for analytical reasons; they can also be an 

important tool to assess the amount of bias introduced by messy data. In an appendix to their 

concluding remarks, Breen and Luijkx (2004) assess the possible effects of falling survey 

response rates on the analyses of temporal variations in social mobility in Europe. They show 

that, in some of the analyzed countries, response rates fell considerably over the observed 

period. They argue “that non-respondents are drawn from among those with low income and 

low levels of education”,9 but that this would not affect the association between father’s and 

son’s social class (Breen and Luijkx 2004: 405). In such a case, a “margin-free” measure is 

desirable as it will not be biased by the survey non-response, while a “margin-sensitive” 

measure will. 



24 

should be possible to decompose the measurement into the parts different destinations 

(or origins) contribute to the overall measurement. Such a decomposition would make 

it possible to identify those classes for which social origin is of particular importance, 

and also to reveal class barriers.  

Finally, such a measure should allow researchers to respect the multi-faceted 

nature of social origin. The terms “social origin” or “family background” do not refer to 

a single aspect of the social reality in which a person was born and raised. Instead, it 

refers to the whole package of origin family resources that potentially affect her or his 

future social standing. The question of “the composition of family background” (Buis 

2013) had already been discussed when Blau and Duncan (1967: 175) proposed their 

seminal “model of status attainment”. Only relatively recently, however, has it 

reappeared prominently in the literature on social stratification and the effects of social 

origin (Bukodi and Goldthorpe 2013; Buis 2013; Hällsten and Pfeffer 2017; Mood 2017). 

It is difficult to capture the joint influence of several of these dimensions within the 

framework of odds ratios. Capturing the joint influence of several dimensions of origin 

would be a valuable feature of an alternative measure of the relevance of social origin. 

In other words, such a measure should make it possible to estimate the overall 

importance of social origin, even if we assume multiple dimensions of social origin to be 

relevant, such as the highest level of education of each of the parents plus both parents’ 

occupational status.  

2.1.3 The Index of Mutual Information as a Measure for the Relevance of Origin 

To approach a measure that matches the wish list sketched out above, we might need to 

reconsider the kinds of questions we want to answer with a given measure. As has been 

pointed out, odds ratios can answer the question of a working class girl who wants to 

know how her chances of reaching the upper service class compare to those of a 

manager’s child. While this question is perfectly relevant, I have argued that it is not 

straightforward to extend it to society as a whole. Instead of comparing two odds of 

reaching a certain class, we might instead ask how much we learn about her destination 

class by becoming aware of her working class origin. This question too directly relates 

to the relevance of a working class background. In addition, it is easily generalizable to 

the whole society by asking how much we can learn on average about a person’s social 

standing by knowing his or her social origin. Because origin can only carry significant 

amounts of information on destination if origin is relevant for destination, the answer 

to this question is also an answer to the question on the importance of social origin for 

an individual’s own social position.  
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When introducing logistic regression to sociologists, Theil (1970) concluded with a 

section on the measurement of “the degree to which the determining factors of our 

relations account for the phenomenon which they serve to explain” (p. 125). This is 

exactly what we are concerned with when analyzing the relevance of social origin for an 

individual’s class affiliation: we estimate associations, but in the end we are interested 

in whether the degree social origin (measured by one or multiple variables) determines 

the class an individual belongs to. Theil’s (1970) approach for measuring this degree of 

determination operates along the lines sketched out above, by asking how much 

information one can gain on the phenomenon at stake by learning these determining 

factors.  

Information theory, which goes back to Shannon (1948) and has been introduced 

to economics and the social sciences by Theil (1967, 1972), deals with these kinds of 

questions by turning them around: the more information I have about something, the 

less information I will gain by actually observing it. The question “How much can I learn 

about Y by learning X?” can thus be answered by the difference between the a priori and 

the a posteriori information gain. Here, the a priori information gain measures how much 

one can learn by observing X if one only knows the unconditional distribution of X. 

Similarly, the a posteriori information gain measures how much one can learn by 

observing X if one knows the distribution of X conditional on Y. As an analogy to the 

discussion above, the former takes into account the “steering power” of the marginal 

distribution, while the latter additionally includes the influence of origin. If the 

difference between the two is large, we can conclude that social origin is important for 

an individual’s own social position as it carries an important amount of information on 

this person’s class over and above the information included in the distribution of social 

positions. Because of this, information theory can serve as a conceptual framework for 

analyzing linkages between two entities: between district and race, in the case of 

residential segregation by race (Mora and Ruiz-Castillo 2011); between fields of study 

and occupational positions, in the case of school-to-work linkages (DiPrete et al. 2017); 

or between the social class of parents and their children, in the case of social mobility 

(Silber and Spadaro 2011)10. 

In this thesis, I will use the Mutual Information Index (M-index) as a measurement 

for the linkage between origin and destination, which is based on entropy, the measure 

                                                             
10  To the best of my knowledge, this is the only publication that makes use of the M-index for 

analyzing social mobility. 
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of information available before and after learning the class of origin. As we will see in 

more detail in sub-section 2.2.2, the M-index is given by 

𝑀 =∑∑𝑝(𝑥𝑗, 𝑦𝑘) ln (
𝑝(𝑦𝑘|𝑥𝑗)

𝑝(𝑦𝑘)
)

𝐾

𝑘=1

𝐽

𝑗=1

. 2-2 

The M-index is not the only possible measure based on information theory that 

could be used to measure linkages between origin and destination. Mora and Ruiz-

Castillo (2011) discuss several entropy-based measures for measuring segregation – all 

of those measures could also be used for studying social mobility. The measure they 

denote H,11 for example, has been used for analyzing social mobility in Switzerland (Jann 

and Combet 2012; Jann and Seiler 2014) and can be calculated by normalizing the M-

index by the a priori information available on the destination class. The main advantage 

of this latter measure lies in its somewhat more intuitive “Proportional Reduction of 

Error (PRE)”-interpretation – a proportion might be easier to grasp than the difference 

of two abstract entropies. However, the normalization destroys some of the desired 

properties of the measure. If the destination class is already strongly determined by the 

marginal distribution, we want to take this into account when measuring the relevance 

of social origin for an individual’s class affiliation. Mora and Ruiz-Castillo (2009a: 188–

90) show that the way this is done when calculating the M-index leads to more 

consistent results than the H-index. These authors also point out that only the M-index 

has strong decomposability properties respecting the contributions of several 

subgroups to the overall linkage (Mora and Ruiz-Castillo 2011: 173–84). For example, 

the M-index can be decomposed into local M-indices for each class of origin without 

introducing any ambiguities. More specifically, the local M-index for those with farming 

parents will tell us how strongly predetermined the class of daughters and sons of 

farmers is because of the fact that their parents were farmers. An additional, more 

mundane reason for choosing the M- instead of the H-index relates to the fact that the 

normalization necessary to calculate the H-index can be difficult to implement in the 

case of more complex applications. Choosing a simpler measure thus prepares the 

ground for an easy implementation of future features, allowing new insights into the 

mobility process. Finally, the M-index has been chosen by other researchers for studying 

conceptually similar social phenomena (Mora and Ruiz-Castillo 2011; DiPrete et al. 

2017; Forster and Bol 2018), mostly because it can be perfectly decomposed into local 

                                                             
11  Note that the choice of this notation is unfortunate, as H is often used to describe entropy, 

while I is used for the index of mutual information (Theil 1967; Stone 2016). I have decided 

to follow (Mora and Ruiz-Castillo 2011) to be consistent with the literature that makes use of 

the M-index cited in this section. 
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M-indices. Therefore, choosing the M-index instead of another measure grounded into 

information theory provides a better integration into the existing literature.12 

Before formalizing the M-index in the next section, I would like to illustrate the basic 

idea using two somewhat exaggerated examples. First, imagine you were visiting a large 

building and you were guessing the sex of the next person to come around the corner. 

Your surprise to meet a man will be limited, as the odds are about even. Nevertheless, 

you would be even less surprised if you knew you were in a monastery. The second 

example is closer to the framework of social mobility. Imagine you were meeting an 

unknown woman and guessing her social status. You are very surprised to learn you are 

talking to a princess, as the odds of doing so are very small. However, you would not be 

surprised at all if you knew her mother is a queen. 

In both cases, the difference between the a priori and the a posteriori information 

gain is large because the additional information largely determines the outcome at hand. 

Monasteries and convents are segregated by sex and a mother being a queen usually 

makes the daughter a princess. The mutual information between the outcome (male or 

princess, respectively) and the context information (monastery or mother being a 

queen, respectively) thus reflects the strong link between them. Given the different 

marginal distributions, however, the mutual information will be much lower in the case 

of the monk than in case of the princess. This reflects the fact that for a randomly chosen 

woman being a princess, it is much more relevant to have a queen as a mother than it is 

to live in a monastery for a randomly chosen person to be male.  

In the first case, mutual information can be seen as a measure for residential 

segregation by gender, in the second for the effects of social origin on social position. In 

both cases, however, the examples tell little about segregation or the importance of 

social origin in general, because in most societies both monks and queens make up only 

a very small fraction of the population. The M-index considers this by weighting the local 

mutual information measure by its respective demographic proportion. The fact that M-

index can be additively combined from weighted local measures means, in reverse, that 

M-index is directly decomposable into sub-group specific local linkages. The advantage 

of this decomposability is two-fold. First, a decomposition into origin specific linkages 

allows measuring the influence of a specific origin. Analogously, the decomposition into 

                                                             
12  A counterexample is the very recent study by Ferguson and Koning (2018) on segregation 

within firms using H. It is unfortunate that they do not justify their choice of measure within 

the family of entropy-based measures, as some of the arguments against the use of H 

discussed by Mora and Ruiz-Castillo (2011) seem to apply here. 
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destination specific linkages allows answering the question how relevant social origin is 

for entering a certain destination class. Second, the overall M-index can be split into 

linkages by macro-units – for example by birth cohort or country. Macro-unit specific 

linkages can then be explained by macro-level characteristics. 

The main strength of such a measure of the relevance of social origin stems from 

the flexibility in the specification of what one initially knows about an individual’s social 

position and of what makes up the additional information on social origin. In other 

words, what is known a priori about X is not necessarily limited to the unconditional 

distribution of X, but could include information on some control variables V. For 

example, the data used in section 2.3 stem from different sources. In such a case, V could 

include a variable indicating the data sources, which controls for differences in the 

marginal distribution of X between surveys. V could also contain mediators between Y 

and X. For example, if V includes an individual’s own education, M is a measure of the 

direct effect of social origin, net of education. Obviously, V also needs to be part of the a 

posteriori information to make the two comparable. Finally, researchers applying this 

approach are also free to specify the additional information that makes up (together 

with the a priori information) the a posteriori information. More specifically, the added 

information is not limited to one measure of social origin (such as the father’s class), but 

could include both parents’ own occupational status plus the highest educational level 

attained by each of them. In this case, the M-index represents what one learns about an 

individual’s own status by becoming aware of all these characteristics of her or his social 

origin. 

What remains on the list of desirable features of a measure for the general relevance 

of social origin discussed above is the ability to separate changes in the influence of 

social origin from the influence of the marginal distribution. As we will see in the next 

sub-section, two different decomposition methods have been proposed to approach this 

goal. As discussed above, the M-index considers the marginal distribution in two 

respects: first, for comparing the influence of social origin to the one of the margins; and, 

second, when weighting the information gain for each origin–destination-combination 

with its population share. In other words, the M-index can be thought to consist of these 

three elements: it increases with the influence of social origin, it decreases with the 

influence of the margins, and it increases with share of the population for which origin 

is of high relevance. Mora and Ruiz-Castillo (2009a, 2011) proposed a method that 

makes it possible to decompose differences in the M-index between two groups (e.g., 

between two birth cohorts) at least partially into these elements. It separates the part 

originating from differences of the influence of one of the margins, the part originating 
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from differences in the weights according to the other marginal distribution, and 

residual differences net of the other two differences. As the residual part still contains 

an unknown part stemming from other differences in the marginal distribution, this is 

not a perfect decomposition for obtaining a margin-free measure; it nevertheless 

provides valuable insights into the differences in the stratification system of the two 

groups compared. However, Deutsch et al. (2006) proposed a method that directly aims 

at separating the differences stemming from the marginal distribution from the 

differences stemming from the “internal structure” (i.e., the pattern of associations 

between the classes of the two generations). Their thinking is that when comparing two 

mobility tables, one might change the one into the other by taking two steps: first by 

changing the margins, and second by changing the internal structure (or the other way 

around). The proposed method allows retracing these steps; this makes it possible to 

obtain the portions changed in each step, and thus to determine the contribution of 

differences in the associations to the overall difference in the M-index separately from 

the contribution of the differences in the margins. In other words, this complete 

decomposition of any change or difference in the M-index yields both the counterfactual 

change in the M-index if only the margins changed, and the part if only the associations 

had changed, but not the marginal distribution – together, they add up to the factual 

difference in the M-index. Unfortunately, this decomposition is not yet available for 

more advanced uses of the M-index and can only be applied when analyzing and 

comparing the overall association between two categorical variables without any 

further variables involved. Because of this, this decomposition is not available if we want 

to control for confounding factors or if we want to analyze the joint effect of social origin 

measured by multiple variables.  

While this is certainly a limitation, a brief reanalysis of the data analyzed by Long 

and Ferrie (2013a) highlights the usefulness of the M-index as a measure of the overall 

level of social fluidity in general and the decomposition proposed by Deutsch et al. 

(2006) in particular. As briefly sketch-out in the previous sub-section, Long and Ferrie 

(2013a) analyzed social mobility in Great Britain and the United States after 1850. Their 

most controversial conclusion was that the US was more open in the 19th than in the 20th 

century. Both their own measure and the unidiff parameters they estimated suggested 

so. When reanalyzing their data using a unidiff model for 1880, 1900 (the reference 

table), and 1973 (Long and Ferrie 2013a: Tables 1 & 3), I can confirm their conclusion: 
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class barriers became more rigid from 1880 to 1900 and again from 1900 to 1973.13 In 

the counterfactual case (that the margins in 1880 and 1973 had been the same as in 

1900; applying the decomposition proposed by Deutsch et al. (2006)), the M-index leads 

to the same conclusion. Compared to 1900, the M-index would be lower in 1880 (-0.036, 

p=0.001) and higher in 1973 (0.036, p=0.009; both p-values based on bootstrapped 

standard errors with 1,000 replications).  

These results, indicating a consistent increase from 1880 to 1900 and from 1900 to 

1973, are surprising and were disputed when they were first published by Long and 

Ferrie (2013a). Both Hout and Guest (2013) and Xie and Killewald (2013) criticized the 

results as driven only by the (increasingly) strong rate of farmers recruited among sons 

of farmers, while at the same time the proportion of farmers among the US’s population 

had decreased dramatically – something that had already been highlighted by Long and 

Ferrie (2013a). Using the M-index, we can take this shrinking proportion of farmers into 

account by weighting each origin–destination combination by its relative population 

weight, which yields the factual (not decomposed) M-index. This tells a different story 

from the margin-free measures. If we are analyzing the general relevance of social origin 

for an individual’s class affiliation, we see that origin has indeed became more important 

between 1880 and 1900 (the M-index rose from 0.073 to 0.107, p=0.002), but between 

1900 and 1973 the relevance of social origin returned to about the level of 1880 (the M-

index decreased from 0.107 to 0.070, p=0.002). Finally, using the M-index, it is also 

straightforward to reassess the role of farmers in this process, which had led to such 

divergent results (Xie and Killewald 2013; Hout and Guest 2013). If we calculate the M-

index locally for each destination class, we see a stable trend for the white-collar class 

from 1880 to 1900 and a clear decrease between 1900 and 1973, while for both the 

skilled/semiskilled and for the unskilled working classes the relevance of social origin 

did not vary significantly. In contrast to the classes where the relevance remained stable 

or decreased, the class of origin increased dramatically in relevance for becoming a 

farmer: the local M-index rose from 0.081 in 1880 to 0.173 in 1900, then rose 

dramatically to 1.069 in 1973.14 However, as the proportion of farming sons decreased 

equally strongly (1880: 43.9%, 1900: 31.5%, and 1973: 2.5%), this increased relevance 

                                                             
13  Compared to 1990 the unidiff parameter is estimated to be lower for 1880 (-0.219, p<0.001) 

and for 1973 (0.199, p=0.036); I follow Long and Ferrie (2013a) in estimating separate 

models for each pairwise contrast. 
14  Because Long and Ferrie (2013a) use a four-fold classification scheme, this is a very high 

value, as the theoretical maximum is at log(4) = 1.386 (see sub-section 2.2.2). 
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of social origin for becoming a farmer is of little importance for the overall M-index for 

1973. 

Following this approach, the M-index confirms the hypothesis that the increasing 

importance of social origin between 1900 and 1973 found by Long and Ferrie (2013a) 

was only driven by farmers. However, instead of “glossing over” the problem of 

dominant origin–destination combination by simply ignoring the main-diagonal of the 

mobility table (i.e., by ignoring class immobility; Long and Ferrie 2013b; Xie and 

Killewald 2013), the M-index weights each of these combinations according to their 

population weight. Because of this weighting, the M-index properly counterbalances the 

increasing relevance of social origin for becoming a farmer by the shrinking importance 

of this class for an assessment of the level of origin effects in the whole population.  
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2.2 Methodological and Technical Aspects: Unidiff Models and the M-Index 

In this thesis, I will make use of three measures for measuring and comparing the effects 

of social origin on an individual’s social standing. First, when analyzing the relevance of 

social origin in the cantons of Lucerne and Glarus in the 19th century in chapter 3, I will 

start the analyses of each aspect by looking at observed mobility as the most direct form 

of social mobility. As this can be done by means of standard logistic regression models, 

there is no need to go into the technical details here.15 Second, all these analyses will be 

complemented by analyzing and comparing the intergenerational class linkage 

measured by the M-index. Third and finally, the unidiff model and its parameters will 

serve as a reference when assessing the validity and usefulness of the M-index in 

section 2.3. 

The aim of this section is to provide some technical supplements to the more 

intuitive conceptual introduction to those measures given in section 2.1. To avoid an 

overly abstract description, I will present these methods with the example of temporal 

changes in intergenerational class linkage in mind. In other words, I will primarily 

describe how these methods can be used for comparing the strength of the associations 

between the social class of parents and their children across birth cohorts or over time. 

2.2.1 The Individual-Level Unidiff Estimator 

As sketched out in sub-section 2.1.1, log-linear models have been used for describing 

sets of mobility tables since they were proposed for mobility research by Hauser (1978; 

for a general overview, see Hout 1983). Mobility tables are simple contingency tables 

that tabulate the class of the respondents against the class of their parents. For analyzing 

temporal changes in mobility, mobility tables for each birth cohort can be constructed 

and the frequency in each cell of the resulting three-way table (destination × origin ×

cohort) can be described by a set of multiplicative parameters with increasing 

specificity. Let us denote the J classes of origin by X, the K classes of destination by Y, and 

the L birth cohorts by Z. The saturated model can then accurately model each cell 

frequency 𝜇𝑗𝑘𝑙 by: 

𝜇𝑗𝑘𝑙 = 𝜇𝛼𝑗𝛽𝑘𝛾𝑙𝛿𝑗𝑘
𝑋𝑌𝛿𝑗𝑙

𝑋𝑍𝛿𝑘𝑙
𝑌𝑍𝛿𝑗𝑘𝑙

𝑋𝑌𝑍, 2-3 

where 𝜇 stands for the mean of the cell frequencies; 𝛼𝑗 , 𝛽𝑘, and 𝛾𝑙  adjust for the marginal 

distribution of origin, destination, and birth cohorts respectively; and the 𝛿s for the two- 

                                                             
15  A introduction into logistic regression models can, for example, be found in the not so new 

but refreshingly clear-cut article of Theil (1970), which also serves as a starting point for the 

use of the M-index for measuring the linkage between social origin and an individual’s social 

class. 
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and three-way interactions between the three dimensions. Using the log-link, 2-3 can be 

transformed into a log-linear model, which consists of linear terms (Agresti 2002): 

log 𝜇𝑗𝑘𝑙 = 𝜆 + 𝜆𝑗
𝑋 + 𝜆𝑘

𝑌 + 𝜆𝑙
𝑍 + 𝜆𝑗𝑘

𝑋𝑌 + 𝜆𝑗𝑙
𝑋𝑍 + 𝜆𝑘𝑙

𝑌𝑍 + 𝜆𝑗𝑘𝑙
𝑋𝑌𝑍. 2-4 

While the saturated model does fit perfectly, it is often inappropriate. In many cases, it 

is not necessary to model each association for each mobility table separately to achieve 

a satisfactory fit of the data. A more parsimonious model may result in a good fit more 

efficiently. More importantly, a saturated model is often not helpful because it may yield 

more parameters than can be interpreted. Therefore, an oft-used starting point when 

analyzing temporal changes in social mobility is the constant mobility model that allows 

origin and destination to be associated, but assumes the association to be constant 

across the birth cohorts. In other words, it omits the three way association 𝜆𝑗𝑘𝑙
𝑋𝑌𝑍, so the 

model becomes: 

log 𝜇𝑗𝑘𝑙 = 𝜆 + 𝜆𝑗
𝑋 + 𝜆𝑘

𝑌 + 𝜆𝑙
𝑍 + 𝜆𝑗𝑘

𝑋𝑌 + 𝜆𝑗𝑙
𝑋𝑍 + 𝜆𝑘𝑙

𝑌𝑍. 2-5 

A next possible step would then consist of comparing the fit of this constant model to 

the saturated model. If the latter fits the data significantly better than the constrained 

model, we could conclude that the associations do differ between birth cohorts. If there 

was indeed a difference, this information alone is often not sufficient. Rather, we would 

like to know more about these differences. A first possibility is to allow certain 

associations to change between birth cohorts, while we hold others constant. It is also 

possible to combine several associations to meaningful groups so changes in such 

groups can be analyzed. The so-called “topological” or “levels” models proposed by 

Hauser (1978, 1980; Hout 1983: 37–51) belong to this class of models. The second 

possibility is closer to the approach of this thesis and is concerned with the direction 

and strength of the change in social mobility at a general level. As already discussed, the 

unidiff model (Xie 1992; Erikson and Goldthorpe 1992) is the most widely used 

approach to obtain answers to these kinds of questions. As in the case of the constant 

mobility model, a set of associations common to all birth cohorts is added to the 

independence model (in the case of unidiff models, the corresponding parameters are 

usually labeled 𝜓𝑖𝑗
𝑋𝑌). In contrast to the constant mobility model, the strength of these 

association is allowed to vary by a common factor 𝜙𝑙 between the L levels of birth 

cohorts: 

log 𝜇𝑗𝑘𝑙 = 𝜆 + 𝜆𝑗
𝑋 + 𝜆𝑘

𝑌 + 𝜆𝑙
𝑍 + 𝜆𝑗𝑙

𝑋𝑍 + 𝜆𝑘𝑙
𝑌𝑍 + 𝜙𝑙𝜓𝑗𝑘

𝑋𝑌 2-6 

The parameters 𝜙𝑙 are often simply called the unidiff parameters. As discussed at the 

end of sub-section 2.1.1, these parameters make it possible to compare social fluidity 

between birth cohorts, as high unidiff parameters point to more rigid class barriers. 
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As log-linear models describe contingency tables – such as (sets of) mobility tables 

– they are not models of individual characteristics, but rather of cells of tables 

aggregating individuals with certain characteristics. This comes with some limitations. 

For example, it is not possible to account for covariates at the individual level, which 

could be interesting for either controlling for confounding variables or for explaining 

mobility by the characteristics of the individuals (Logan 1983). In addition, we can only 

compare mobility between distinct birth cohorts. In other words, when analyzing 

temporal changes, the individuals need to be grouped together into birth cohorts that 

span a certain period. However, it would often be desirable to study time trends (for 

example using a linear or a quadratic parametrization) on the basis of the exact date, or 

year, of birth. Finally, it is not easily possible to respect more complex survey designs 

(weights, clustering, or stratification, to name but a few) when analyzing already-

aggregated data. 

Because of these limitations, researchers have identified individual-level 

equivalents to log-linear models used for analyzing social mobility (Logan 1983; Breen 

1994). Instead of modeling expected cell-frequencies (𝜇𝑗𝑘𝑙 in the equations above), we 

can model the expected probability of an individual i belonging to a given class Y. 

Multinomial logistic regression models can be used for this purpose. For example, the 

equivalent of the constant mobility model given in equation 2-5 is to model the expected 

probability (given origin and cohort) that the destined class is 𝑥 = 𝑗. Such a model is 

given by 

Pr(𝑌𝑖 = 𝑘|𝑿, 𝒁) =
exp(𝛼𝑘 + 𝜷𝑘

′ 𝑿𝑖 + 𝜸𝑘
′ 𝒁𝑖)

1 + ∑ exp(𝛼ℎ + 𝜷ℎ
′ 𝑿𝑖 + 𝜸ℎ

′ 𝒁𝑖)
𝐽−1
ℎ=1

. 2-7 

Because we change our focus from cohort–origin–destination-combinations (the cells in 

the mobility tables) to the destination class y – the response variable – all parameters in 

2-5 unrelated to y are redundant (Breen 1994) and do not appear in 2-7. When 

comparing 2-7 to 2-5, 𝛼𝑘 is the equivalent to 𝜆𝑘
𝑌, 𝜷 is the equivalent to 𝜆𝑗𝑘

𝑋𝑌, and 𝜸 the 

equivalent to 𝜆𝑘𝑙
𝑌𝑍. Similarly, by adding the interaction between x and z, we obtain the 

equivalent to the saturated model (2-4):  

Pr(𝑌𝑖 = 𝑘|𝑿, 𝒁, 𝑿𝒁) =
exp(𝛼𝑘 + 𝜷𝑘

′ 𝑿𝑖 + 𝜸𝑘
′ 𝒁𝑖 + 𝜹𝑘

′ 𝑿𝑖𝒁𝑖)

1 + ∑ exp(𝛼ℎ +𝜷ℎ
′ 𝑿𝑖 + 𝜸ℎ

′ 𝒁𝑖 + 𝜹ℎ
′ 𝑿𝑖𝒁𝑖)

𝐽−1
ℎ=1

. 2-8 

To the best of my knowledge, an individual-level unidiff model has not yet been 

published. However, by comparing the two examples given here (2-7 and 2-8) to their 

log-linear counterparts (2-5 and 2-4), we can see that such a model can be specified by 

replacing 𝜷𝑘
′ 𝑿𝑖 + 𝜹𝑘

′ 𝑿𝑖𝒁𝑖 in 2-8 by the unidiff element 𝝓′𝒁𝑖 ∙ 𝝍𝑘
′ 𝑿𝑖: 
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Pr(𝑌𝑖 = 𝑘|𝒁,unidiff(𝑿, 𝒁)) =
exp(𝛼𝑘 + 𝜸𝑘

′ 𝒁𝑖 +𝝓
′𝒁𝑖 ∙ 𝝍𝑘

′ 𝑿𝑖)

1 + ∑ exp(𝛼ℎ + 𝜸ℎ
′ 𝒁𝑖 +𝝓

′𝒁𝑖 ∙ 𝝍ℎ
′ 𝑿𝑖)

𝐽−1
ℎ=1

 2-9 

Note that the vector of the 𝜙-parameters has no index, because it is common to all 𝐽 − 1 

response-specific equations. As in the case of the log-linear equivalent (Xie 1992), we 

need to apply constraints to ensure that all parameters can be identified. In the choice 

of these constraints, I follow Bouchet-Valat et al. (2017), the authors of the “logmult” 

package, which can be used to estimate a wide range of log-linear models using R. More 

specifically, I first replace 𝝓 by exp(𝝓∗), which ensures the uniqueness of the model by 

constraining this part of the unidiff element to (0, +∞): 

Pr(𝑌𝑖 = 𝑘|𝒁,unidiff(𝑿, 𝒁)) =
exp(𝛼𝑘 + 𝜸𝑘

′ 𝒁𝑖 + exp(𝝓
∗′)𝒁𝑖 ∙ 𝝍𝑘

′ 𝑿𝑖)

1 + ∑ exp(𝛼ℎ + 𝜸ℎ
′ 𝒁𝑖 + exp(𝝓

∗′)𝒁𝑖 ∙ 𝝍ℎ
′ 𝑿𝑖)

𝐽−1
ℎ=1

. 2-10 

In addition, all categorical variables are dummy-coded. In other words, the 

corresponding parameters express the deviation from the reference category.16 With 

these constraints, 2-10 can be estimated using a maximum-likelihood estimator 

programmed using standard statistical software (for this thesis, I have written the 

corresponding program for Stata (StataCorp 2017)). 

2.2.2 The M-Index and its Counterfactual Decompositions 

Basic Definition 

As illustrated in detail in sub-section 2.1.3, the linkages between the class of parents and 

their children can be approached by measuring the amount of information on a child’s 

class y that can be gained by learning the class of her or his parents x. In this paragraph, 

I give a more technical overview. While the basic concepts are presented based on the 

literature (Theil 1970; Theil and Finizza 1971; Mora and Ruiz-Castillo 2009a; Frankel 

and Volij 2011; DiPrete et al. 2017), I also provide some original contributions when it 

comes to extensions specifically designed for studying questions of social mobility. 

The M-index is an entropy-based measure, as entropy measures the amount of 

information available about y. The index measures the mutual information shared by the 

class of parents and their children, and can be obtained by comparing the a posteriori 

entropy (after learning the parents’ class) to the a priori entropy, which measures the 

information available on y before learning the parents’ class and is a function of the 

marginal distribution of the classes of destination. The a priori entropy is given by 

                                                             
16  Note that, when using a continuous variable z for estimating 𝜙, it is important to mimic the 

reference-coding by avoiding a circumstance in which zero lies outside the sample, as the 

unidiff term always expresses the strength of the association pattern in reference to 𝑧 = 0. 
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𝑇(𝑃𝑌) = −∑ 𝑝(𝑦𝑘) ln(𝑝(𝑦𝑘))
𝐾
𝑘=1 . 2-11 

If everyone belongs to the same class and all other classes are empty, we know 

everything on 𝑦𝑖  just by being aware of the distribution of Y. In this case, the entropy is 

zero,17 because we learn nothing by actually observing 𝑦𝑘 . By contrast, if all classes are 

equally distributed, it is much harder to guess 𝑦𝑘 , and the information gained by actually 

observing it is much greater. In this case, 𝑇(𝑃𝑌) reaches its theoretical maximum, which 

is log (𝐾) (Theil 1970). 

The analog logic applies for calculating the a posteriori entropy, which measures the 

information on y after learning x, the class of the parents. Once we know the parents’ 

class, the relevant distribution is no longer the marginal distribution of Y but the 

distribution of 𝑌|𝑥𝑗 , that is the distribution of classes among the descendants of the class 

𝑥𝑗 (the class of the parents). For this class, the entropy is 

𝑇(𝑃𝑌|𝑥𝑗) = −∑𝑝(𝑦𝑘|𝑥𝑗) ln (𝑝(𝑦𝑘|𝑥𝑗))

𝐾

𝑘=1

 2-12 

and the weighted average over all classes of origin yields the overall a posteriori entropy: 

𝑇(𝑃𝑌|𝑋) = −∑𝑝(𝑥𝑗)∑𝑝(𝑦𝑘|𝑥𝑗) ln (𝑝(𝑦𝑘|𝑥𝑗))

𝐾

𝑘=1

𝐽

𝑗=𝑖

. 2-13 

The M-index measuring the intergenerational class linkage is then given by the 

difference between 2-13 and 2-11, which can be simplified to 2-2 given in sub-section 

2.1.3:  

𝑀 = 𝑇(𝑃𝑌) − 𝑇(𝑃𝑌|𝑋) 

= [−∑𝑝(𝑦𝑘) ln(𝑝(𝑦𝑘))

𝐾

𝑘=1

] − [−∑𝑝(𝑥𝑗)

𝐽

𝑗=𝑖

∑𝑝(𝑦𝑘|𝑥𝑗) ln (𝑝(𝑦𝑘|𝑥𝑗))

𝐾

𝑘=1

] 

=∑𝑝(𝑥𝑗)

𝐽

𝑗=1

∑𝑝(𝑦𝑘|𝑥𝑗) ln (𝑝(𝑦𝑘|𝑥𝑗))

𝐾

𝑘=1

− 𝑝(𝑦𝑘) ln(𝑝(𝑦𝑘)) 

=∑𝑝(𝑥𝑗)∑ 𝑝(𝑦𝑘|𝑥𝑗) ln (
𝑝(𝑦𝑘|𝑥𝑗)

𝑝(𝑦𝑘)
)

𝐾

𝑘=1

𝐽

𝑗=1

 

=∑∑𝑝(𝑥𝑗, 𝑦𝑘) ln (
𝑝(𝑦𝑘|𝑥𝑗)

𝑝(𝑦𝑘)
)

𝐾

𝑘=1

𝐽

𝑗=1

. 

2-14 

                                                             
17  0 ln(0) is treated as 0 here (Theil 1972: 5). 
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From the second-last line of 2-14, it is straightforward to calculate “local” M-indices, 

separately for each class of origin: they can simply be achieved by omitting the weighted 

averaging over the classes of origin (DiPrete et al. 2017; Mora and Ruiz-Castillo 2009a, 

2011). Therefore, 

𝑀𝑗 =∑𝑝(𝑦𝑘|𝑥𝑗) ln (
𝑝(𝑦𝑘|𝑥𝑗)

𝑝(𝑦𝑘)
)

𝐾

𝑘=1

, 2-15 

which can also be calculated for each destination class:  

𝑀𝑘 =∑𝑝(𝑦𝑘|𝑥𝑗) ln (
𝑝(𝑦𝑘|𝑥𝑗)

𝑝(𝑦𝑘)
)

𝐽

𝑗=1

. 2-16 

So far, the M-index has been presented in its basic form. To exploit the full flexibility of 

the M-index described in sub-section 2.1.3, the definition needs to be generalized. 

However, continuing in an analog way as in 2-14 would require a completely different 

notation (see Mora and Ruiz-Castillo 2009b; Stone 2016), which would add little to the 

understanding of the M-index in the way it is applied in this thesis. Rather, we can re-

write the M-index as it was given in equations 2-2 and 2-14, with elements calculated at 

the individual level. We do so by simply defining an individual-level 𝑚𝑖 in a way that the 

expected value of 𝑚𝑖, i.e. 𝐸(𝑚𝑖), equals the macro-level M. This condition is satisfied if  

𝑚𝑖 = ln(
Pr(𝑌𝑖 = 𝑘|𝑋𝑖)

Pr(𝑌𝑖 = 𝑘)
), 2-17 

where Pr(𝑌𝑖 = 𝑘) is the probability that the destination class is the one observed in case 

𝑖, while Pr(𝑌𝑖 = 𝑘|𝑋𝑖) is the probability that the destination class is the one observed in 

case 𝑖 conditional on the observed class of origin. 𝐸(𝑚𝑖) equals M because 

𝐸(𝑚𝑖) =
1

𝑁
∑ ln(

Pr(𝑌𝑖 = 𝑘|𝑋𝑖)

Pr(𝑌𝑖 = 𝑘)
)

𝑁

𝑖=1

 

=∑∑∑
1

𝑁
[𝑋𝑖 = 𝑗, 𝑌𝑖 = 𝐾] ln (

Pr(𝑌𝑖 = 𝑘|𝑋𝑖)

Pr(𝑌𝑖 = 𝑘)
)

𝑁

𝑖=1

𝐾

𝑘=1

𝐽

𝑗=1

 

=∑∑𝑝(𝑥𝑗 , 𝑦𝑘) ln (
𝑝(𝑦𝑘|𝑥𝑗)

𝑝(𝑦𝑘)
)

𝐾

𝑘=1

= 𝑀

𝐽

𝑗=1

. 

2-18 

The second step in 2-18 may not be necessary, but it illustrates the fact that we can 

replace the cell-based weighting of the term ln (
𝑝(𝑦𝑘|𝑥𝑗)

𝑝(𝑦𝑘)
) by averaging over the sample: 

running through all cases in the sample, counting those satisfying the condition 

[𝑋 = 𝑥𝑗 , 𝑌 = 𝑦𝑘], and dividing the result by N yields 𝑝(𝑥𝑗, 𝑦𝑗). 
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With an M-index definition based on individual-level elements to hand, the 

generalization of the index is straightforward. As already noted by Theil (1970), the M-

index cannot only be used to measure the information gain (or the reduction of entropy 

in Y) between the state zero, when only the marginal distribution of Y is known, and the 

state one, when the distribution of 𝑌|𝑋 is known (i.e., 𝑇(𝑃𝑌) − 𝑇(𝑃𝑌|𝑋)). Rather, it can 

also be used for measuring the (partial) entropy reduction due to learning any set of 

variables X, be they categorical or continuous, over and above the entropy reduction due 

to the set of variables V, where V can (but does not necessarily need to) be empty. For 

example, X could include both the mother’s and the father’s occupational class plus the 

highest educational attainment of each, while V could include a set of dummies that 

adjust for differences in the marginal distribution of Y stemming from different data 

sources. Alternatively, V could include a measurement of an individual’s own 

educational attainment, in which case the M-index measures the direct effect of the 

social origin net of the portion mediated by educational attainment. 

In this more general form, the M-index is defined by 

𝑀∗ = 𝑇(𝑃𝑌|𝑽) − 𝑇(𝑃𝑌|(𝑿,𝑽)), 2-19 

where X is a vector of variables measuring social origin and V is an optional set of 

(control) variables. Note that M, as defined in equation 2-2, is a special case of 𝑀∗, where 

V is empty and X includes only a single (categorical) variable. 𝑀∗ can be obtained by 

combining 2-19 and 2-18: 

𝑀∗ = 𝑇(𝑃𝑌|𝑽) − 𝑇(𝑃𝑌|(𝑿,𝑽)) 

=
1

𝑁
∑ ln(

Pr(𝑌𝑖 = 𝑘|𝑋𝑖 , 𝑉𝑖)

Pr(𝑌𝑖 = 𝑘|𝑉𝑖)
) = 𝐸(𝑚𝑖

∗)

𝑁

𝑖=1

. 
2-20 

Implementation and Statistical Inference 

In this thesis, I will follow two distinct technical approaches for obtaining the M-index. 

The first is to calculate it directly on the basis of contingency tables; the second is a 

model-based approach using multinomial logistic regression as a basis for predicting the 

(conditional) probabilities.  

The first approach is straightforward and very fast in terms of computation time. 

However, I will follow this approach only for calculating basic M-indices as defined in 

equation 2-2, because its implementation quickly becomes unfeasible when more than 

three variables (one each for origin, destination, and birth cohort) are involved. The 

necessary contingency tables can be tabulated separately for each birth cohort, from 

which the cell proportions can be calculated that can be plugged into equation 2-2. 
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Bootstrap procedures (Davison and Hinkley 1997) can then be used for producing the 

standard errors necessary for statistical inferences, such as tests between birth cohorts. 

For exploiting the full flexibility offered by measuring the linkage between origin 

and destination be the M-index, I use multinomial logistic regression models18 for 

predicting the probabilities to be plugged into equation 2-20. As for the first approach, 

this could be done separately for distinct birth cohorts by estimating the models used to 

predict both Pr̂(𝑌𝑖 = 𝑘|𝑉𝑖) and Pr̂(𝑌𝑖 = 𝑘|𝑋𝑖, 𝑉𝑖) separately for each cohort. Alternatively, 

one can fully interact the variables X and V with Z, where the last variable can be (for 

example) a set of dummy variables measuring birth cohorts or a linear or quadratic 

parametrization of time using the respondent’s year of birth.  

From a practical point of view, the M-index for any level of Z can be obtained by 

implementing four steps: 

1. Estimate the restricted model, which does not include the variables X: 

𝑃𝑟̂(𝑌𝑖 = 𝑘|𝑽, 𝒁, 𝑽𝒁) =
exp(𝛼𝑘 +𝝋𝑘

′ 𝑽𝑖 + 𝜸𝑘
′ 𝒁𝑖 + 𝜹𝑘

′ 𝑽𝒊𝒁𝑖)

1 + ∑ exp(𝛼ℎ +𝝋ℎ
′ 𝑿𝑖 + 𝜸ℎ

′ 𝒁𝑖 + 𝜹𝑘
′ 𝑽𝒊𝒁𝑖)

𝐽−1
ℎ=1

 2-21 

2. Estimate the unrestricted model, which does include the variables X: 

Pr̂(𝑌𝑖 = 𝑘|𝑽, 𝑿, 𝒁, 𝑽𝑿, 𝑽𝒁)

=
exp(𝛼𝑘 + 𝜷𝑘

′ 𝑿𝑖 +𝝋𝑘
′ 𝑽𝑖 + 𝜸𝑘

′ 𝒁𝑖 + 𝜹𝑘
𝑋′𝑿𝒊𝒁𝑖 + 𝜹𝑘

𝑉′𝑽𝑖𝒁𝑖)

1 + ∑ exp(𝛼ℎ + 𝜷ℎ
′ 𝑿𝑖 +𝝋ℎ

′ 𝑽𝑖 + 𝜸ℎ
′ 𝒁𝑖 + 𝜹ℎ

𝑋′𝑿𝒊𝒁𝑖 + 𝜹ℎ
𝑉′𝑽𝑖𝒁𝑖)

𝐽−1
ℎ=1

 
2-22 

3. Calculate 𝑚𝑖 based on the predictions under the models estimated in step 1 and 2: 

𝑚𝑖 = log(
Pr̂(𝑌𝑖 = 𝑘|𝑽, 𝑿, 𝒁, 𝑽𝑿,𝑽𝒁)

Pr̂(𝑌𝑖 = 𝑘|𝑽, 𝒁, 𝑽𝒁)
) 2-23 

4. Estimate the expected value of 𝑚𝑖 to obtain the M-index separately for various 

values of 𝒁∗ (and optional controls for 𝑽∗) by using an ordinary least square 

regression model, where 𝒁∗ and 𝑽∗ are subsets of the sets of variables 𝒁 and 𝑽, 

respectively:19 

𝑀(𝑽, 𝒁) = 𝐸(𝑚𝑖|𝑽, 𝒁) = 𝑚̂𝑖 = 𝛼 + 𝜷
′𝑽𝑖
∗ + 𝜸′𝒁𝑖

∗, 𝑽𝑖
∗ ⊆ 𝑽𝑖, 𝒁𝑖

∗ ⊆ 𝒁𝑖  2-24 

                                                             
18  Any other appropriate statistical model that allows predicting the required probabilities can 

be used here. When comparing the M-index to the unidiff parameters in sub-section 2.3.2, I 

also make use of the unidiff model presented in 2-10 for this aim. 
19  There are scenarios in which 𝒁∗ is not in the strictest sense a subset of Z. For example, if Z 

contains dummy variables for distinct groups such as cohorts or countries, 𝒁∗ could include 

macro-variables measuring characteristics of Z that explain differences between these 

groups. 
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For this thesis, I have written an estimator based on the Generalized Method of Moments 

(GMM),20 which allows to complete the above four steps simultaneously while taking 

into account that the probabilities used for calculating 𝑚𝑖 are estimated and not 

observed (Greene 2012; Drukker 2014). Not taking this into account will result in biased 

standard errors produced by the regression model in 2-24. 

Counterfactual Decomposition 

As pointed out in sub-section 2.1.3, two counterfactual decomposition methods are 

available that make it possible to assess the contributions of changes in the marginal 

distribution to changes in the M-index. Both provide pairwise decompositions that allow 

for the decomposition of the difference in the M-index between two birth cohorts into 

counterfactual portions. In other words, they answer questions like “What would this 

difference look like if only A, but not B and C, had changed between the two birth 

cohorts?” 

A first decomposition, proposed by Mora and Ruiz-Castillo (2009a; DiPrete et al. 

2017), allows us to decompose the difference between cohort 𝑘 and 𝑘′ into Δ𝑂, the 

difference in the entropy of parents’ class distribution, Δ𝐷, the difference in the 

distributions of the classes of destination, and Δ𝑁, the residual change, net of these 

differences. I will not present the technical details of this decomposition method here, 

because in this thesis I will only use it for some minor complementary analyses. They 

have also been well treated by Mora and Ruiz-Castillo (2009a) and DiPrete et al. 

(2017).21 

The second decomposition of pairwise differences in the M-index is of greater 

importance for this thesis, both when comparing the M-index to the unidiff parameters 

in section 2.3 and for various substantial analyses in chapter 3. This method was 

proposed for the study of social mobility by Silber and Spadaro (2011), based on work 

by Deutsch et al. (2006; partly inspired by Karmel and Maclachlan 1988), and makes it 

possible to perfectly separate the change in the M-index due to changes in the 

association patterns from the own caused by changes in the marginal distribution. 

The decomposition consists of a conceptual and a technical part. The conceptual 

part starts with the idea that the difference in the M-index between two cohorts 𝑘 and 

𝑘′ is the result of two contributions: 𝐶𝑚𝑎𝑟𝑔, stemming from differences in the marginal 

                                                             
20  I use the bootstrap procedure for obtaining the standard errors for the M-index produced 

from unidiff models (compare with note 18). 
21  Note that there is a typo on line 3 of equation A7 in DiPrete et al. (2017: 1922) It should read 

Δ𝑂𝑔 = 𝑇𝑜𝑐𝑐(𝑘) − 𝑇𝑜𝑐𝑐(𝑘
′) and not Δ𝑂𝑔 = 𝑇𝑜𝑐𝑐(𝑘

′) − 𝑇𝑜𝑐𝑐(𝑘). 
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distributions; and 𝐶𝑖𝑛𝑡, stemming from differences in the internal structures of the two 

mobility tables. Therefore, 

𝑀𝑘 −𝑀𝑘′ = Δ𝑀(Δ𝑚𝑎𝑟𝑔, Δ𝑖𝑛𝑡) = 𝐶𝑚𝑎𝑟𝑔 + 𝐶𝑖𝑛𝑡. 2-25 

There are two equivalent ways to identify the contribution that comes only from 

differences in the internal structures of the mobility tables. First, we can either calculate 

directly Δ𝑀(Δ𝑖𝑛𝑡) from the two tables 𝑲, which is the factual mobility tables for cohort 

k, and 𝑲𝑐𝑓
′ , which is the counterfactual table for cohort 𝑘′, with a factual internal 

structure but counterfactual marginal distributions. Equivalently, we calculate the 

factual difference Δ𝑀(Δ𝑚𝑎𝑟𝑔, Δ𝑖𝑛𝑡), then subtracting Δ𝑀(Δ𝑚𝑎𝑟𝑔), based on 𝑲 and 𝑲𝑐𝑓. 

Because both ways are equivalent, we need to weight them equally for obtaining 𝐶𝑖𝑛𝑡: 

𝐶𝑖𝑛𝑡 =
1

2
(Δ𝑀(Δ𝑚𝑎𝑟𝑔, Δ𝑖𝑛𝑡) − Δ𝑀(Δ𝑚𝑎𝑟𝑔)) +

1

2
(Δ𝑀(Δ𝑖𝑛𝑡)) 2-26 

The same Shapley decomposition procedure (Chantreuil and Trannoy 1999, 2013) can 

then be analogously applied for obtaining 𝐶𝑚𝑎𝑟𝑔. 

The technical part of this decomposition method consists in the use of the raking 

procedure first proposed by Deming and Stephan (1940). Let 𝜋𝑘𝑖𝑗 be the cell 

proportions, 𝜋𝑘⋅𝑗  the marginal distribution of the classes of origin, and 𝜋𝑘𝑖⋅marginal 

distribution of the destination classes for the cohort k, while 𝜋𝑘′𝑖𝑗, 𝜋𝑘′⋅𝑗, and 𝜋𝑘′𝑖⋅ are the 

equivalents for cohort 𝑘′. 𝑲𝑐𝑓, which has the internal structure of 𝑲 but the margins of 

𝑲′, can then be obtained by iteratively re-weighting 𝜋𝑘𝑖𝑗 with 𝑤𝑟𝑜𝑤 =
𝜋
𝑘′⋅𝑗

𝜋𝑘⋅𝑗
 and 𝑤𝑐𝑜𝑙 =

𝜋
𝑘′𝑖⋅

𝜋𝑘𝑖⋅
. After a few iterations, the resulting table converges to 𝑲𝑐𝑓. The resulting tables can 

then be used for calculating the elements of equations 2-26: 

Δ𝑀(Δ𝑚𝑎𝑟𝑔, Δ𝑖𝑛𝑡) = 𝑀(𝑲) −𝑀(𝑲′) 

Δ𝑀(Δ𝑖𝑛𝑡) = 𝑀(𝑲) −𝑀(𝑲𝑐𝑓
′ ) 

Δ𝑀(Δ𝑚𝑎𝑟𝑔) = 𝑀(𝑲) −𝑀(𝑲𝑐𝑓) 

2-27 

 

*** 

This section has provided the necessary background for analyzing, comparing, and (to 

some extent) explaining the relevance of social origin for an individual’s own social 

standing by applying the flexible and powerful tool of the M-index. I have purposely kept 

my remarks specific to the needs of this thesis, which may obscure some of the general 

applications for the M-index but avoids an overly abstract treatment of the matter. To 

repeat: the M-index can be applied in every situation where the degree to which a 
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categorical measured phenomenon is determined by a given set of factors is of interest 

(Theil 1970: 125). The above remarks highlight that we can compare this degree both 

across distinct groups or between various levels of a continuous variable, which is 

exactly in line with the research question of this thesis. 
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2.3 An Application to 20th Century Switzerland 

This section has both a methodological and a substantive aim. The primary aim is to 

assess the validity and usefulness of the M-index by comparing it to the corresponding 

unidiff parameters and to explore its potential through some exemplary applications. 

The secondary aim is to identify open questions in the literature on social mobility in 

20th century Switzerland. It is out of the scope of this thesis to deliver comprehensive 

answers to these questions, but I will outline how they can be approached by using the 

M-index as a flexible measure of intergenerational status linkage. Its exemplary 

applications give some first insights into how this might be done. 

Starting with the pioneering work of Girod (1957), which includes some results on 

the city of Geneva, the Swiss literature on the relevance of social origin for individuals 

social standing has come in two waves. The first started with the prerunner study on 

educational inequalities (Buchmann et al. 1993) and mostly took place around the turn 

of the millennium (Levy et al. 1997; Bergman et al. 2002; Joye et al. 2003; for a 

comprehensive overview, see Jann and Combet 2012; Falcon 2013). About 10 years 

later, again led by studies on the effects of social origin on educational attainment 

(Pfeffer 2008; Meyer 2009; Hupka-Brunner et al. 2010), a new wave updated the 

knowledge (Falcon 2012; Jann and Combet 2012; Falcon 2013; Jacot 2013; Jann and 

Seiler 2014; Falcon and Joye 2015).  

Overall, these studies found clear effects of social origin – in fact the only 

internationally comparative study (Pfeffer 2008) found that Switzerland belonged to the 

category of countries with more rigid class barriers – and this probably did not change 

over time. The “probably” refers to the lack of consensus within the literature respecting 

time trends, which stems from two sources. First, Joye et al. (2003) reported mixed 

results when analyzing sub-groups respecting age and sources of data, which leaves 

open the possibility that their results had been confounded by survey and/or age effects. 

In her thesis, Falcon (2013: 251–66) carefully assessed these potential confounders and 

found no indications for such biases. Nonetheless, the analysis of Joye et al. (2003) 

highlights the need to adequately consider the respective sources of biases, questioning 

results obtained without such controls. Second, several studies found no clear time 

trends for men, but identified a more or less robust increase in the effects of origin on 

women’s educational attainment over the whole (Buchmann et al. 1993; Falcon 2013), 

or at least towards the end (Jann and Combet 2012), of the period they analyzed. While 

most of the mentioned publications include results on women and men, there exists no 

systematic analysis of the differences in the origin effects between the two genders. This 
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partly results from the limitations in log-linear models when it comes to study time 

trends for separate sub-groups (see the discussion at the end of sub-section 2.1.1). 

Analyses based on the M-index could contribute to close this gap, as the M-index makes 

it possible to compare the relevance of social origin directly between sub-groups 

without relying on far-reaching assumptions like a common pattern of origin–

destination-associations for the two genders.  

While the need for systematic analysis of gender differences becomes evident when 

looking at the existing results, some research areas are only marginally covered at best. 

The most obvious research gap is the lack of internationally comparative studies that 

include Switzerland. Another gap relates to a more general shortcoming in mobility 

research and concerns the composition of social origin. As discussed at the end of sub-

section 2.1.2, this question has been neglected as status attainment models have gone 

out of fashion and have only recently regained attention (Buis 2013; Bukodi and 

Goldthorpe 2013) – a question that also includes the challenge of how properly to 

include mothers when measuring “social origin” (Korupp et al. 2002; Beller 2009). As is 

the case in the international literature, only a few Swiss studies included either more 

than one dimension of social origin or status measures for both parents. Bergman et al. 

(2002) and Stamm and Lamprecht (2005) included both the mother’s and the father’s 

educational attainment, while Buchmann et al. (1993) considered both the father’s 

educational attainment and his occupational prestige. These studies follow the tradition 

of status attainment research and report partial correlation of each dimension, which 

makes it difficult to assess the changing relevance of social origin, understood as a 

package of resources that can be measured through the parents’ educational 

attainments and social positions.22 Finally, studies on social mobility in Ireland 

demonstrate that important insights can be gained by analyzing time trends separately 

for different parts of society (Whelan and Layte 2006).23 Although Falcon (2013) studied 

the association pattern in detail, no analyses of changes in this pattern are available. 

The remainder of this section will first present a descriptive overview of the social 

stratification of Switzerland and its changes over time. I will then analyze changes in the 

linkage between social origin and destination, in terms of educational and occupational 

class mobility – based both on the M-index and on parameters of the unidiff model. This 

makes it possible to evaluate the performance of the M-index presented in this chapter 

                                                             
22  Note however that Buchmann et al. (1993) report and mention (but do not discuss) a cohort 

specific 𝑅2, which is conceptually closely related to the M-index. 
23  See sub-section 4.3.1 of the concluding chapter for a brief discussion of this case. 
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according to the more traditional unidiff parameters – a comparison I will deepen by 

analyzing the small differences between the two methods in more detail. As a next step, 

I will use the M-index to generate new insights into the changing relevance of social 

origin for the social standing of respondents from Switzerland over the course of the 

second half of the 20th century and beyond. I start doing so by checking the validity of 

the results based on gross M-indices by controlling for potentially confounding age and 

survey effects. From a substantive point of view more interestingly, I will then analyze 

time trends separately by origin and destination before expanding the measurement of 

social origin by first including mothers and then by including the educational attainment 

of both parents and occupational class simultaneously. This will give some additional 

insights into hitherto neglected areas of research on social mobility in Switzerland. In 

the concluding section of this chapter, I will come back to the two additional research 

gaps mentioned above (gender differences and international comparison) and briefly 

outline how the analysis of the M-index could contribute to closing them.  

2.3.1 Data and Descriptive Overview 

For the following analyses of social mobility in 20th century Switzerland, I use a 

harmonized dataset that has, in part, operated as the basis of studies undertaken by Jann 

and Combet (2012) and Jann and Seiler (2014).24 It includes 10 surveys with a total of 

about 24,000 observations in 20 waves that all include information on the educational 

attainment and social position of parents and respondents. Table 2-2 refers to the two 

analytical datasets used in this study. The first includes all cases for which data on the 

social class and education of the respondent is available, as well as for at least one 

parent. Where information on both parents is available, the highest class25 or 

educational attainment of the two is used. Using the parent with the highest status 

corresponds to the so-called “dominance approach” proposed by Erikson (1984) as one 

possibility for considering mothers in determining the status of the family of origin. The 

conventional view has been that a family can only belong to one class (traditionally that 

of the father; for a discussion, see Sorensen 1994). This position was reinforced in 

research practice by the fact that it is difficult to incorporate multiple measurements of 

social origin into the traditional ways of analyzing social mobility based on mobility 

                                                             
24  Note that there is also a clear overlap with the data used by Falcon (2012, 2013). This is the 

result of the fact that both Falcon (2012) and Jann and Combet (2012) integrate all publicly 

available datasets that include the information necessary to study social mobility for 

respondents residing in Switzerland. 
25  Because the EGP classes (see Table 2-3) used here are not strictly hierarchical, I make use of 

ISEI status scale (Ganzeboom et al. 1992) for determining which of the two parents has the 

highest occupational status. Parental class is then constructed based on this parent’s data. 
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tables, such as the use of unidiff models. Therefore, when comparing the M-index to the 

unidiff parameters, I follow the dominance approach for measuring social origin. 

Because several of the surveys used for compiling the dataset only include information 

on one parent, this is the larger of the two datasets, which is beneficial, as some of the 

comparison rely on the data-demanding cohort-based operationalization of time trends. 

The second dataset includes all cases for which information on educational attainment 

and social class is available for the respondents and both parents. This dataset will be 

used when measuring social origin by considering both mothers and fathers, which 

leads to a more comprehensive picture of intergenerational status linkages (Korupp et 

al. 2002; Beller 2009). 

Table 2-2. Data used for analyzing effects of social origin in 20th century Switzerland 

Survey description 
Wave: 

year and label 

N per survey 
Dominance 
approach 

Both parents 

Attitudes politiques 1975 
 1975 AP75 178  
ISSP “Social inequality” 
 1999 ISSP99 736  
Les Suisses et leur société 
 1991 CH91 886  
Swiss Environmental Survey 
 1994 UWS94 1,609 1,201 
Swiss Labor Market Survey 1998 
 1998 SAMS98 1,349 1,170 
Swiss Household Panel   
 1999 SHP99 2,696 2,327 
 2004 SHP04 1,410 1,170 
European Social Survey   
 2002 ESS02 1,039 879 
 2004 ESS04 1,147 1,005 
 2006 ESS06 1,039 943 
 2008 ESS08 932 849 
 2010 ESS10 798 702 
 2012 ESS12 791 714 
MOSAiCH (ISSP)   
 2005 MOS05 584  
 2007 MOS07 529  
 2009 MOS09 693  
 2011 MOS11 705 633 
 2013 MOS13 700 641 
European Values Study 2008   
 2008 EVS08 672  
Statistics on Income and Living Conditions   
 2011 SILC11 5,516 4,681 

Total  24,009 16,915 

 

To avoid strong age effects, only respondents aged between 35 and 69 have been 

included in these two datasets. While Table 2-2 gives the total number of observations 

by survey and dataset, the histogram in Figure 2-2 shows the distribution of the birth 
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years of the respondents. It also indicates the cut-off points of the five birth cohorts 

constructed for those analyses that require a cohort-based operationalization of 

temporal changes. More specifically, the datasets cover the range of birth years from 

1925 to 1978. This range has been cut into five birth cohorts that each include a similar 

number of observations, which results in cohorts that cover the following periods: 

1925–46, 1947–54, 1955–1960, 1961–66, and 1967–78. 

 
Figure 2-2. Histogram with numbers of observation by birth year, with cohort cut-off 
points 

Source: author. The dataset “dominance approach” has been used here; see Table 2-2. 

The two main dimensions used in the analyses are class and education. For class, 

the original EGP scheme (Erikson et al. 1983: 307) has been collapsed into the seven 

classes presented in Table 2-3. To utilize the full richness of the data, homemaker is 

included as an eighth class for the class scheme of the mothers. As none of the models 

used here assumes square or even symmetric mobility tables, this extension is not 

problematic. For education, I use a classification collapsing the highest level of education 

achieved into the three categories presented in Table 2-4. This three-fold classification 

does not reflect the dualistic educational system in Switzerland very well, but it is the 

only way to incorporate the heterogeneous and at times crude classifications used by 

some of the surveys.26 

                                                             
26  This is especially true for SILC. 
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Table 2-3. Social Class (EGP): Scheme used for this study 

EGP Class Description 
I Upper service Higher-grade professionals, administrators and officials; 

managers in large industrial establishments; large 
proprietors 

II Lower service Lower-grade professionals, administrators, and officials; 
higher-grade technicians; managers in small business 
and industrial establishments; supervisors of non-
manual employees 

III Non-manual employees Routine non-manual employees in administration and 
commerce; sales personnel; other rank-and-file service 
workers 

IVa,b Self-employed Small proprietors, artisans, etc., with employees (IVa); 
without employees (IVb) 

IVc, 
VIIb 

Farmers Farmers and smallholders, self-employed fishermen 
(IVc); agricultural workers (VIIb) 

V, VI Technicians and skilled 
workers 

Lower-grade technicians; supervisors of manual 
workers; skilled manual workers 

VIIa,b Semi-/unskilled workers Semi- and unskilled manual workers 
Source: based on Erikson et al. (1979). 

Table 2-4. Education: Scheme used for this study 

Educational level Included educational degrees 

Compulsory or less No formal education; compulsory education; one year of 
vocational training 

Secondary  
(general and vocational) 

Vocational training and education; general education 
without baccalaureate; general education with 
baccalaureate; vocational baccalaureate; college of 
education (without university of education) 

Tertiary  
(general and vocational) 

Professional education and training; advanced federal 
professional and training diploma; professional 
education college; university of applied sciences; 
university of education; university; Federal Institute of 
Technology 

 

Changing structures of social stratification provide the context of changes in social 

mobility. Figure 2-3 and Figure 2-4 display how educational and class structures have 

changed across the five birth cohorts for female and male respondents, as well as for 

their parents. All, including the parent cohorts, are based on the birth year of the 

respondents, which allows for a comparison of their class and educational structures 

with those of their parents.  
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Figure 2-3. Distribution of highest attained level of education by child’s birth cohort 

Note: Weighted proportions. Source: author. The dataset “dominance approach” has been used 
here; see Table 2-2. 

 

Figure 2-4. Distribution of social classes by child’s birth cohort 

Note: Weighted proportions. Source: author. The dataset “dominance approach” has been used 
here; see Table 2-2. 
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Educational expansion clearly shows up in Figure 2-3, which also indicates that the 

changes have been much more pronounced for women then for men. With respect to 

class, Figure 2-4 allows three observations. First, it clearly shows that class structure 

has changed profoundly for parents as well as for female respondents, but not for male 

respondents. Second, there was plenty of room for upward mobility for men in early 

birth cohorts, as for these cohorts the two service classes were visibly larger for the 

respondents than for their parents. This gap has been closed by the end of the observed 

period. Third, no such “headroom” can be found for women. However, for female 

respondents, an important change can be observed for the middle class of the non-

manual employees: compared to the parental class structure, this class was four times 

as large for the first cohort, but only a bit more than twice as large for the last cohort. 

2.3.2 Comparing the M-Index to Unidiff Parameters 

An Overview 

When analyzing temporal changes, the adequate implementation of time trends is of 

utmost importance. Besides non-parametrical approaches (for example the smoothed 

values in Jann and Seiler 2014), several parametrizations are possible. Traditionally, 

distinct cohorts are used, as this is a precondition for constructing individual mobility 

tables for each cohort that can then be analyzed by means of log-linear models. However, 

as discussed in sub-section 2.2.1, log-linear models, including unidiff models, can be re-

specified at the individual level, which makes continuous parameterizations of time 

possible, such as linear or quadratic trends. Such continuous parametrizations can 

produce a smoother fit of the model to the data than cohorts can, as they produce no 

“steps” between cohorts. Furthermore, continuous parametrization tends to be more 

parsimonious than cohorts, which makes it more likely that existing time trends will be 

detected. Thus, if there exists a parametrization that satisfactorily approximates the 

underlying time trend, a continuous parametrization, not based on cohorts, will often be 

preferable. 

Table 2-5 shows the fit statistics of the basic models used for comparing the M-

index to the unidiff model for both educational and class mobility,27 using two different 

parametrizations: cohorts and a quadratic time trend (all models are independently 

estimated for women and men). The unidiff models are used for producing the unidiff 

parameters discussed below based on the implementation discussed in sub-section 

                                                             
27  Class mobility analyzes the linkage between the social class of parents and respondents, while 

educational mobility is concerned with the linkage between the highest educational 

attainment of parents and respondents. 
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2.2.1, while the saturated models yield the conditional probabilities of belonging to the 

observed class necessary for calculating the M-index (equation 2-22, p. 39). 

Table 2-5. Fit statistics for basic models 

 N Log-likelihood df BIC 

Education, women     

Unidiff, quadratic 12316 -10360.03 12 20833.08 

Unidiff, cohorts 12316 -10399.74 18 20969.01 

Saturated, quadratic 12316 -10356.75 18 20883.05 

Saturated, cohorts 12316 -10391.5 30 21065.56 

Education, men     

Unidiff, quadratic 11593 -9886.613 12 19885.52 

Unidiff, cohorts 11593 -9916.916 18 20002.28 

Saturated, quadratic 11593 -9881.862 18 19932.17 

Saturated, cohorts 11593 -9908.206 30 20097.16 

Class, women     

Unidiff, quadratic 12346 -18945.11 56 38417.79 

Unidiff, cohorts 12346 -18950.36 70 38560.19 

Saturated, quadratic 12346 -18901.32 126 38989.7 

Saturated, cohorts 12346 -18853.6 210 39685.63 

Class, men     

Unidiff, quadratic 11663 -19238.33 56 39001.04 

Unidiff, cohorts 11663 -19230.12 70 39115.74 

Saturated, quadratic 11663 -19191.24 126 39562.37 

Saturated, cohorts 11663 -19136.47 210 40239.42 

Source: author. The dataset “dominance approach” has been used here; see Table 2-2. 

The fits of the models for analyzing social mobility are usually judged by the Bayesian 

Information Criterion (BIC; Raftery 1986; Raftery and Hout 1993), which takes the 

degrees of freedom and the number of observation used in a model into account. Judging 

by this criterion, the quadratic models are always to be preferred over their cohort-

based counterpart. In the case of educational mobility, the quadratic model also fits the 

data better in absolute terms, judging by the log-likelihood value. By contrast, the 

cohort-based models fit the data slightly better when analyzing class mobility. This small 

improvement comes, however, at the cost of many more degrees of freedom. Because of 

this, we can conclude that quadratic time trends are better than comparing individual 

birth cohorts when analyzing temporal changes in social mobility. However, as the 

decomposition method necessary for some comparisons between the M-index and the 

unidiff parameters are only available for differences between distinct cohorts, I will 

report cohort-based results throughout this sub-section, but add quadratic time trends 

whenever possible. When comparing the unidiff to the saturated multinomial logistic 

regression model, Table 2-5 indicates that the saturated models fit the data only slightly 

better than the much more parsimonious unidiff models. Therefore, the unidiff model is 

preferable over the saturated model when focusing on the fit statistics. Note, however, 
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that these measurements refer to the overall fit of the models. While generally 

appropriate, it is possible that misfits for specific cohorts or birth years would produce 

biased time trends. Thus, comparing the results from the unidiff models to the M-index 

based on saturated models makes it possible to detect such potential local misfits. 

Figure 2-5 shows how the linkage between the origin and destination has changed 

over the range of birth years covered by the dataset (1925–78). Two transformations 

were necessary to make it possible to compare the M-index directly to the unidiff results. 

As a first step, we need to define the scales’ zero in comparable way. The unidiff 

parameters have no absolute zero; they always measure the deviation in the strength of 

the overall pattern in origin–destination association from a reference cohort or point. 

For the cohort-based analyses, this is the cohort 1955–60, while for the continuous 

measurement of time, the years of birth have been centered around 1958, which then 

serves as the reference point. To make the M-index comparable to this characteristic of 

the unidiff results, the results in this sub-section only report the deviation from the same 

reference cohort and point used for the unidiff model. As a second step, the measured 

intervals can be made comparable by bringing the two measurements onto the same 

scale. As the unidiff parameters have no natural scale but depend on the underlying 

pattern of association (see the discussion at the end of sub-section 2.1.1), I bring them 

onto the scale of the M-index by applying a variance-based rescale factor (for details, see 

the notes on the individual figures). 

Two especially noteworthy conclusions can be drawn from these basic analyses. 

First, from a methodological point of view, the two measures generally agree well. With 

one exception, both measures lead to the same conclusion for each of the analyses. In 

the case of men’s educational mobility this is not strictly true, as in this case, the unidiff 

parameters do not significantly differ from the reference cohort/point, while the 

differences are statistically significant in the case of the M-index. Second, and 

substantively, all results but the one for men’s class mobility suggest a U-shaped pattern 

of the strength of the intergenerational linkage. In other words, it seems that the linkage 

initially decreased but eventually started to increase again. I will analyze these time 

trends in more detail in sub-section 2.3.3, after a closer look at the difference between 

the results based on the unidiff models and the M-index. 
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Figure 2-5. Intergenerational linkage of class and educational attainment by birth year 
or cohort 

Note: The unidiff results have been rescaled to the M-index scale with a rescale factor given by 
𝑅 = 𝑉𝑎𝑟(𝝓)/𝑉𝑎𝑟(𝑴), where 𝝓 and 𝑴 are the vectors of the (logged) unidiff and M-index-
parameters for birth cohorts; R has been calculated separately for the two genders and outcomes, 
but the same factor is used for continuous (birth years) and categorical (cohorts) time. Source: 
author. The dataset “dominance approach” has been used here; see Table 2-2. 
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Exploring the Differences 

While the results from the two approaches are similar, they are not perfectly congruent. 

Based on the discussion of the concepts behind the two measures in section 2.1, there 

are two potential sources for the remaining small differences. First, the M-index is not a 

margin-free measure. Differences in the M-index between a given cohort and the 

reference cohort could, therefore, stem partly from differences in the marginal 

distributions that lead to differences in the entropy or the weighting based on the 

marginal distributions. Second, the basic assumption of the unidiff model is that the 

underlying pattern of origin–destination associations is uniform across all birth cohorts. 

If this assumption is violated, the unidiff parameters will be biased, which translates into 

differences between these parameters and the M-index, which is based on saturated 

models not affected by such biases. We can now trace each potential source of difference 

by sequentially eliminating the corresponding differences. 

By applying the decomposition method proposed by Deutsch et al. (2006) to the 

pairwise differences between each cohort and the reference cohort, we can eliminate 

the contribution of differences in the marginal distribution to differences in the M-index. 

From Figure 2-6, we can see that when considering only the portion stemming from 

differences in the internal structures of each of the mobility tables, the congruence 

between the results based on the M-index and the unidiff parameters is close to perfect. 

In other words, the main source of the differences between the two results arise from 

variations in the marginal structure that are taken into account by the M-index, but not 

by the unidiff model. These variations are of special relevance in the case of educational 

mobility, where the factual M-index shows more pronounced U-shaped trends than the 

unidiff parameters or the counterfactual M-index differences. From this observation, we 

can conclude that the changes in the marginal distribution of the educational categories 

that result from educational expansion reinforce the trend in the intergenerational 

linkage that results from the changing association between the educational attainments 

of parents and their children. To some degree, the opposite can be observed in the case 

of the intergenerational class linkage of men. Here, the factual M-index displays no 

changes at all, while both its counterfactual decomposition and the unidiff parameters 

exhibit some (statistically insignificant) fluctuations. In this case, the small changes in 

the linkage due to changes in the associations are canceled out by changes in the 

marginal distributions. 
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Figure 2-6. Comparing the M-index to unidiff parameters: what if the marginal 
distribution remained unchanged? 

Note: Counterfactual M-index based on the decomposition of the pairwise difference (reference: 
cohort 1955-60) proposed by Deutsch et al. (2006); as in Figure 2-5, the unidiff parameters have 
been rescaled to the scale of the M-index (for calculating the rescale factor, the variance of the 
counterfactual M-index has been used); confidence intervals are based on bootstrapped standard 
errors. Source: author. The dataset “dominance approach” has been used here; see Table 2-2. 
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Figure 2-7. Comparing the M-index to unidiff parameters: are the differences due to 
model misfit? 

Note: As in Figure 2-5, the unidiff parameters have been rescaled to the scale of the M-index (for 
calculating the rescale factor, the variance of the M-index from the unidiff model has been used) 
and confidence intervals are based on bootstrapped standard errors. Source: author. The dataset 
“dominance approach” has been used here; see Table 2-2. 
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Because there is virtually no difference left when taking into account the changes in 

the M-index due to changes in the marginal distribution, we can assume that the 

difference between the two measures is only marginally caused by a suboptimal fit of 

the unidiff models. This assumption is confirmed by the results presented in Figure 2-7. 

Here, I eliminate the portion of differences between the two measures due to misfits of 

the unidiff model by additionally calculating the M-index based on the unidiff model. In 

other words, instead of estimating the probabilities of belonging to the observed class 

or educational group (conditional on origin) based on a saturated model, they are 

estimated under the unidiff model (compare with footnote 18, p. 9). If the misfits 

introduced by the unidiff modeling approach were indeed an important driver behind 

the differences between the two measures, the M-index based on the unidiff model 

would be closer to the unidiff parameters than the M-index based on the saturated 

model. Figure 2-7 shows that this is not the case and that eventual existing misfits due 

to the unidiff assumptions did not bias the time trends in the unidiff parameters.  

2.3.3 The Changing Relevance of Social Origin in Detail 

The analyses used for comparing the M-index to the unidiff parameters presented above 

suggest a U-shaped, curvilinear trend of the linkage strength between origin and 

destination. For women, this pattern has been found for both educational mobility and 

class mobility, while for men, there was some evidence of such a trend for educational 

mobility but not for class mobility. The aim of this sub-section is to assess the robustness 

of the trends found above; to explore them in more detail; and to extend the scope of 

social origin, not only by considering both parents explicitly, but also by considering 

both parents’ educational attainment and their social class as two measurements of an 

individual’s multifaceted social origin.  

Confounded Trends? 

As a first step, we may want to make sure that the found time trends are not confounded 

by survey and/or age effects. While the former could be the result of the fact that 

respondents with different birth years are not evenly distributed over the different 

surveys, the latter could be caused by the fact that, at the time of the interview, earlier 

cohorts tended to be older than later cohorts were. As briefly discussed by Jann and 

Combet (2012: 192–3), this could potentially bias the resulting time trends via two 

paths. First, the marginal distributions could differ between different age groups or 

surveys. For example, the topmost class could be less prevalent among younger 

respondents, or some classes might be underrepresented in some of the surveys. 

Second, it might be that the associations between origin and destination are stronger in 
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some groups than in others. While there might be a real age effect in this respect, it is 

unlikely that the association would truly differ between surveys. However, differential 

measurement quality might have the effect that the associations will be estimated to be 

stronger in surveys with better measurements than in surveys with poorer 

measurements. 

The first source of error can be taken into account by including control variables for age 

groups and surveys into the set of variables V, used into both the restricted and 

unrestricted model (p. 39, equations 2-22 and 2-23, respectively) used for predicting 

the probabilities required to calculate the individual-level 𝑚𝑖. The second source of 

error can then be taken into account by also including these control variables into 𝑽∗, 

 

 
Figure 2-8. Intergenerational linkage of educational attainment by birth year: 
controlling for age and survey effects 

Notes: Compare Figure A-1 (p. 261) for predicted time trends with confidence intervals; 
predictions and coefficients from a GMM estimator. Source: author. The dataset “both parents” 
has been used here; see Table 2-2. 
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the set of control variables used when estimating the aggregated M-index from 𝑚𝑖, 

according to the model described in equation 2-24 (p. 39). In Figure 2-8 and Figure 2-9, 

I subsequently take both sources of bias into account by controlling both separately and 

simultaneously for age and survey effects. While I use dummy variables for each of the 

surveys listed in Table 2-2, I use the following age groups for controlling for age effects: 

35–40, 41–55, and 56–69. 

Figure 2-8 shows how the predicted quadratic time trends28 in the intergenerational 

linkage of educational attainment and the underlying model-coefficients change when 

                                                             
28  To avoid unreadable graphs due to overlapping confidence intervals, the predicted time 

trends are displayed without such confidence intervals. Interested readers may follow the 

 

 
Figure 2-9. Intergenerational class linkage by birth year: controlling for age and 
survey effects 

Note: Compare Figure A-2 (p. 262) for predicted time trends with confidence intervals; for 
further notes and source see Figure 2-8. 
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introducing these control variables. As we have seen in the last sub-section, the time 

trends of women’s educational mobility follow a clear U-shaped trend. Without controls, 

the coefficient of the linear term of the birth years (centered around 1958) is slightly 

positive, but just misses conventional levels of statistical significance. According to this 

model, the predicted linkage strength decreased significantly in 1925 (slope: -0.009, 

p<0.001), reached a minimum at 1954.5 (95% CI [1950.7, 1958.3]), and increased 

significantly in 1978 (slope: +0.007, p<0.001). Controlling for age effects does not 

change this picture, while controlling for survey effects slightly reduces the curving. 

With controls for both potentially confounding effects, the initial decrease remains 

largely the same (slope: -0.007, p=0.019), but the timing of the minimum becomes much 

less clear (1957.9; 95% CI [1944.6, 1971.2]), and the increase for later cohorts becomes 

less pronounced and does not reach conventional levels of statistical significance (slope: 

+0.004, p=0.104). In other words, the models with controls confirm that, for women, the 

strength of the linkage between parents and respondents decreased for the early 

cohorts, and that this relationship was curvilinear. However, the situation is less clear 

for later cohorts: while there is some evidence of a strengthening linkage, the possibility 

cannot be ruled out that this result is confounded by survey and age effects. 

In the case of the educational mobility of men, the model without controls provides 

some weak evidence for a curvilinear pattern similar to that of women. However, the 

degree of certainty is already very low in this model, and the results presented in Figure 

2-8 show that the linear term of the quadratic function in particular is very sensitive to 

the introduction of full controls for age effects. Overall, there is no robust evidence for 

any trend in the linkage between the educational attainment of parents and men. 

The situation respecting class mobility is similar. Here, the results in Figure 2-9 

present no evidence for time trends for men, but indicate a clear U-shaped pattern for 

women. In the case of women’s intergenerational class linkage, these results suggest 

that the found time trend is not confounded by survey or age effects, as the results 

remain remarkably stable when we include controls for these effects. Under the model 

including the full set of controls, the predicted M-values decrease dramatically from 

0.235 in 1925 (slope: -0.012, p<0.001) to a minimum of 0.038, which is reached in 

1957.1 (95% CI [1951.4, 1962.8]), and increases again to 0.121 in 1978 (slope: +0.008, 

p<0.001). 

                                                             
references in the notes on the figures for consulting plotted time trends that include 

confidence intervals. 
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In sum, according to these basic models, no time trends have been found for men, 

while for women, a curvilinear time trend shows up for the linkage between origin and 

destination. In other words, origin was of high but decreasing relevance for the women 

of early cohorts, and this downward trend eventually reached a minimum for cohorts 

born in the late 1950s. In the case of women’s class mobility, the linkage strength 

between the generations increased again for later cohorts, while for educational 

mobility, it remains unclear whether there was also such a re-increase or whether the 

effects of social origin remain at this lower level. 

Local Linkages 

Departing from this basic analysis, one way to deepen our investigations is to 

disaggregate the above time trends by origin and destination. The brief re-analysis of 

the data analyzed by Long and Ferrie (2013a) in sub-section 2.1.3 illustrated that 

disaggregating the overall M-index by calculating the local M-index for each origin or 

destination can be a powerful tool for analyzing social mobility. To repeat: the local 

linkage by origin reflects the degree of predetermination of an individual’s class 

affiliation because her or his parents belonged to class X. By contrast, the local linkage 

by destination reflects the relevance of social origin for belonging to class X. In the case 

of the re-analysis of temporal trends in the US, the local M-index of those who have 

become farmers helped clarify a targeted research question, namely the role of farmers 

in the debated comparison between the 19th and the 20th century. For our purposes, as 

a tool for explorative analyses of time trends, such a disaggregation is a mixed blessing. 

On the one hand, it can produce valuable insights – for example into the differences in 

the time trends between women and men – that can inspire future research. On the other 

hand, such a disaggregation yields a large number of results; more specifically, it 

produces time trends for each class and educational level for both the parents and the 

child. Without targeted research questions (such as the role of farmers in the example 

of the re-analysis of Long and Ferrie’s data), it would be unwieldy to give all these results 

in detail here, and would certainly go beyond the scope of this section. Rather, I will 

simply exemplify the potential of analyzing such local linkages by pointing out some 

selected insights gained from such a disaggregation. 
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A first insight can be gained by comparing the disaggregation of both educational 

(Figure 2-11) and class mobility (Figure 2-10) between the two genders. In both cases, 

we can see that the “no trend” found above for men does not mean that nothing changed 

at all, but that there were heterogeneous sub-trends. While women’s local M-indices all 

follow a consistent U-shaped pattern, the trends for men are mixed: here we find 

increasing and decreasing U-shaped patterns, as well as inverted U-shaped patterns. 

When aggregating these local linkages to the overall M-index, these diverging trends 

cancel each other out. 

When focusing on educational mobility, a striking shift can also be noticed in Figure 

2-11. While tertiary education lost its outstanding role in the intergenerational 

transmission of educational attainment, the lowest level (compulsory or less) took over. 

 
Figure 2-10. Local class linkages: M-index disaggregated by origin and destination 

Note: Compare Figure A-3 (p. 263) for predicted time trends with confidence intervals; includes 
controls for survey and age effects; for further notes and source see Figure 2-8. 
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This is obviously a result of educational expansion: for the earlier cohort, it was 

something extraordinary to graduate at the tertiary level or – even more so – to have 

parents with a tertiary degree. For later cohorts, the opposite is true, as (especially 

among respondents) those who attained compulsory education or less belonged to a 

clear minority (compare Figure 2-3, p. 49), and this lowest educational level became 

strongly determined by the education of their parents. 

Turning to class mobility (Figure 2-10), it is again the farmer class that stands out. For 

both women and men, social origin is of utmost importance for becoming a farmer. 

However, while for women the relevance followed the now well-known U-shaped 

pattern, the relevance of social origin for becoming a farmer continuously increased for 

men. In addition, originating from a farming family became increasingly important for 

  
Figure 2-11. Local linkages of educational attainment: M-index disaggregated by 
origin and destination 

Notes: includes controls for survey and age effects; for further notes and source see Figure 2-8. 
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men, while no pronounced trend in the importance of that origin can be found for 

women. 

Expanding “Social Origin” 

So far, I have investigated linkages between the educational attainments of parents and 

children, as well as between the social class of parents and children. Following the 

dominance approach (Erikson 1984), I have also only considered the parent with the 

highest education or the highest status, which conforms with the conventional view on 

social origin, according to which it is the household as an entity that is relevant. Only 

relatively recently did this view lose its dominance (Beller 2009), although arguments 

and evidence against it have been around for a while (Sorensen 1994; Korupp et al. 

2002). The remainder of this sub-section will thus expand on what is subsumed under 

the term “social origin” in two steps. 

For both steps, I will start with a traditional approach by analyzing the linkage 

between the respondent’s own class (education) and her or his father’s class (or 

education, respectively). For the first step, I will then add the mother’s class (or 

education), which makes it possible to measure the total of each parent’s individual 

influence on the respondent’s social position. By doing so, we can investigate how far 

mothers have mattered for an individual’s educational attainment and class affiliation 

in 20th century Switzerland (Figure 2-12 and Figure 2-13). As a second step, I will also 

include the other measurement of social origin for each parent. In other words, when 

analyzing the relevance of social origin for a respondent’s educational attainment, I will 

include not only the parents’ educational attainments, but also the class of each, which 

makes it possible to expand “social origin” across multiple dimensions (Buis 2013; 

Bukodi and Goldthorpe 2013). 

Respecting women’s educational attainment, Figure 2-12 suggests that mothers 

have mattered relatively constantly over the observed period. The M-index for both 

parents is consistently higher than that for the father only. The former measures the 

gained information on women’s educational attainment by learning the education of 

both the mother and the father, while in the latter case, only information on the father’s 

education is learned. With the exception of the earliest and latest cohorts, where the 

level of uncertainty is high (Figure A-4, p. 264), the difference is statistically significant 

but does not change importantly over the observed period. Because the two evolve in 

parallel, considering mother independently from the father does not change the general 

trend – if anything, the curving becomes slightly more pronounced. As a result, the 

conclusion to be drawn on women’s educational mobility from the results based on the 
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dominance approach is confirmed by taking into account the education of both parents 

independently. More specifically, there is clear evidence for a curvilinear time trend with 

decreasing intergenerational linkage at the beginning of the observed period, and some 

weak evidence for a re-increase for later cohorts (with a slope at 1978 when including 

both parents: +0.004, p=0.145).  

For men, the situation is different insofar as it is unclear whether the mother’s 

educational attainment mattered for early cohorts, while mothers mattered increasingly 

for later cohorts. Therefore, the curve becomes somewhat more pronounced, but not 

enough to provide evidence for a significant time trend. If anything, based on both 

parents’ educational attainment, there is some weak evidence for a decreasing linkage 

 

 
Figure 2-12. Intergenerational linkage of educational attainment: adding information 
on mothers 

Note: Compare Figure A-4 (p. 264) for predicted time trends with confidence intervals; includes 
controls for survey- and age-effects; for further notes and source see Figure 2-8. 
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strength at the beginning of the period under observation (slope at 1925: -0.006, 

p=0.086). 

Turning to class mobility (Figure 2-13), a striking result is that the additional 

relevance of the mother’s social class over and above that of the father’s social class 

follows a pronounced U-shaped pattern. While mothers mattered strongly at the 

beginning and at the end of the observed period, this was not the case in the middle part. 

In fact, for both women and men born in the 1940s and 1950s, there is no evidence that 

their mothers’ occupation was relevant for the occupational class to which the 

respondents belonged. For women, we have already found a distinct U-shaped pattern 

when applying the dominance approach. Because the additional information gained 

from learning the mother’s class follows the same pattern, the resulting time trend is 

 

 
Figure 2-13. Intergenerational class linkage: adding information on mothers 

Note: Compare Figure A-5 (p. 265) for predicted time trends with confidence intervals; includes 
controls for survey- and age-effects; for further notes and source see Figure 2-8. 
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even clearer in its particular shape. Specifically, the relevance of parental class was high 

at the beginning of the observed period, but clearly decreased (with a slope at 

1925: -0.016, p<0.001), reached a minimum estimated at 1956.1 (95% CI [1951.3, 

1960.9]), and increased again thereafter (with a slope at 1978: +0.011, p<0.001). 

For men, explicitly considering mothers radically changes our conclusion on 

temporal changes in the relevance of parent’s social class for men’s class affiliation. 

When only considering the dominant parent’s occupational class, we did not find any 

time trend; however, when taking into account each parent’s class independently, we 

find a U-shape for men too – a result of the clear curvilinear pattern of the mother’s 

relevance. Accordingly, we find a pattern that is very similar to that for women, albeit 

somewhat less pronounced (with a slope at 1925: -0.008, p=0.028, a minimum at 1955.2 

(95% CI [1943.4, 1967.1]), and a slope at 1978: +0.006, p=0.045). 

As we are primarily interested in the relevance of social origin for social outcomes 

such as class and educational attainment, we may want to consider more than one 

dimension of the origin family’s social standing. This could include all sorts of 

measurements of economic, social, or cultural resources. Following Buis (2013), I 

measure economic resources based on each parent’s occupation, and cultural resources 

based on each parent’s education. In contrast to Buis, who uses a continuous scale for 

occupational status, I continue to use a parent’s occupational class. When reviewing the 

resulting effects of such a combined origin on both education (Figure 2-14) and class 

(Figure 2-15), we reach two general conclusion. First, the traditional approach – 

considering only the father’s class when analyzing class mobility and the father’s 

education when analyzing educational mobility – omits a large portion of the total 

influence of social origin. Even when compared to the relatively simple construct used 

here (each parent’s class and education, but with other measurements of relevant 

resources), this traditional approach omits up to 40% of the origin effects when 

analyzing effects on educational attainment and up to 55% when analyzing origins 

relevance for the class to which respondents belong. Second, all four analyses suggest 

that the relevance of the additional dimensions of social origin follow a U-shaped 

pattern.  

In some cases, this additional U-shaped trend simply reinforces an existing, clear 

trend of the same shape. This is the case for women’s class and, to a lesser extent, 

educational mobility. In the latter case, considering only the education of the parents left 

us unsure whether the found curvilinear relationship resulted in a U-shaped pattern 

(decrease–increase) or whether it merely resulted in a “decrease–no change” pattern. 
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Also considering each parent’s social class (Figure 2-14), however, allowed us to form 

the conclusion that the resulting time trend was indeed U-shaped. Thus, the relevance 

of social origin for women’s educational attainment was high for the early cohort but 

clearly decreased (with a slope at 1925: -0.010, p=0.004), reached a minimum estimated 

at 1957.6 (95% CI [1947.3, 1967.9]), and increased for later cohorts (with a slope at 

1978: +0.006, p=0.036). 

In the case of the relevance of social origin for men’s educational attainment, 

however, adding information on each parent’s social class led to a different conclusion 

on time trends. Based on the full information regarding social origin, the results 

suggested a curvilinear trend for men as well. There is evidence that the relevance of 

 

 
Figure 2-14. Intergenerational linkage of educational attainment: adding information 
on mother’s education and on both parents’ social class 

Note: Compare Figure A-6 (p. 266) for predicted time trends with confidence intervals; includes 
controls for survey- and age-effects; for further notes and source see Figure 2-8. 
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social origin decreased for early cohorts (with a slope at 1925: -0.008, p=0.021) and 

reached a minimum somewhere in the second half of the observed period (estimated at 

1960.3 (95% CI [1945.4, 1975.1]). Whether or not it increased again for later cohorts 

remains, however, unclear (with a slope at 1978: 0.004, p=0.187). 

Respecting class, the results based on the full set of variables on social origin confirm 

those based on the class of the mother and father. Figure 2-15 shows an even further 

pronounced U-shaped trend for both women29 and men.30 For women, the temporal 

                                                             
29  Slope at 1925: -0.020, p<0.001, minimum at 1957.0 (95% CI [1952.5, 1961.4]), slope at 1978: 

+0.013, p<0.001. 
30  Slope at 1925: -0.012, p=0.004, minimum at 1956.4 (95% CI [1947.2, 1965.7]), slope at 1978: 

+0.008, p=0.015. 

 

 
Figure 2-15. Intergenerational class linkage: adding information on mother’s social 
class and on both parents’ education 

Note: Compare Figure A-7 (p. 267) for predicted time trends with confidence intervals; includes 
controls for survey- and age-effects; for further notes and source see Figure 2-8. 
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changes were dramatic: while origin mattered strongly for early cohorts and moderately 

for the latest cohorts, it had a very weak influence on the occupational class of women 

born in the 1950s. For men, the change was less dramatic, which was mainly the result 

of a relatively constant influence exerted by the father’s social class. Nonetheless, the 

strongly curved influence of the additional characteristics of social origin led to the 

resulting – not dramatic, but still pronounced – U-shaped pattern of the overall 

relevance of social origin for men’s class affiliation. 
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2.4 Concepts and Measures: Conclusion and Outlook 

In this chapter, I have discussed different concepts of “openness” respecting social 

origin, presented two measures of such an “openness” in detail (including the M-index 

as the main measure of relevance of social origin used in this thesis), assessed the 

validity of the M-index, and explored its potential by analyzing the trends in origin 

effects for 20th century Switzerland.  

Respecting the concepts and measures of social origin, I argued that the “margin-

free” approach using log-linear models is indeed ideally suited for analyzing specific 

class barriers and other patterns in the mobility regimes. However, when it comes to 

measuring and comparing the overall relevance of social origin, the oft-used model 

within this framework – the unidiff model – may not be an ideal choice. In particular, it 

seems conceptually questionable whether it is reasonable to measure the general origin 

effects in a society at the analytical level of the cells of a mobility table. It is also desirable 

to measure social origin by considering the multiple independent characteristics of 

family of origin, such as each parents’ educational attainment and social class, which is 

not possible using this model. By contrast, the M-index – which measures “the degree to 

which the determining factors of our relations account for the phenomenon which they 

serve to explain” (Theil 1970: 125) – is a valid measure of the overall relevance of social 

origin for individual’s status attainment. In sub-section 2.1.3, I showed that the M-index 

can be a flexible tool for analyzing questions of social mobility, which includes 

considering multiple dimensions of social origin, disaggregation by origins or 

destinations, controls for confounding variables, and more. In sub-section 2.2.2, I then 

proposed and described procedures for calculating and estimating the M-index in a way 

that offers all these features and produces the inference statistics necessary to perform 

statistical tests, such as tests for differences between birth cohorts. 

In sub-section 2.3.2, I assessed the validity and usefulness of this measure by 

comparing it to parameters of the traditionally used unidiff model31 using a harmonized 

dataset that included respondents living in Switzerland born between 1925 and 1978. 

This comparison showed that the two approaches largely lead to the same conclusions. 

Where there were deviations, it was possible to trace them back to the fact that the M-

index takes changes in the marginal distributions into account, a desirable feature for 

the research questions posed by this thesis. Nonetheless, the decomposition method 

                                                             
31  More precisely, a newly-implemented model equivalent to the traditional unidiff model but 

uses individual level data has produced the unidiff parameters; see sub-section 2.2.1. 
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implemented according to Deutsch et al. (2006) made it possible to obtain (where 

desired) time trends that are perfectly congruent to the one yielded by the unidiff model. 

Exploring time trends in the relevance of social origin in detail for 20th-century 

Switzerland demonstrated that it is important to control for potentially confounding 

effects, such as age and survey effects. For this reason, I controlled for these potential 

confounding variables in all subsequent analyses, which ruled out important sources of 

bias and increased the robustness of the obtained results.  

From a substantive point of view, these first results provided some evidence for a 

curvilinear relationship for women. This evidence was strong in the case of class 

mobility, but weak for educational mobility. No evidence for time trends was found for 

men. Disaggregating the M-index made it possible to trace these differences between 

women and men back to a lower level. They revealed that, for men, inconsistent time 

trends for different origins or destinations canceled each other out, which was not the 

case for women. However, further analyses suggest that the differences between the two 

genders were less fundamental than they appeared when only applying the dominance 

approach. More specifically, considering both the mother’s and the father’s educational 

attainments and social class as multiple measurements of the social standing of the 

family of origin (which combine to the construct of “social origin”) showed that the 

overall relevance of social origin followed similar trends for women and men. The found 

U-shaped trend suggests that social origin was of high importance at the beginning and 

end of the observed period (1925–78), but of much less importance for those born 

around the 1950s (I will come back to this curvilinear trend at the end of this section). 

The fact that the trends found for the two genders converge when considering 

multiple dimensions of social origin suggests that the contributions of different 

resources within the family of origin have changed over the course of the 20th century. 

This conclusion is in direct opposition to the findings of Buis (2013), who tested such a 

hypotheses for the Netherlands without finding support for it. This diverging finding is 

a promising starting-point for further research on gender differences in the effects of 

social origin, as there are indeed various potential explanations for why the relevance 

of different resources can be expected to have evolved in a gender-specific way over the 

course of the 20th century. For example, sex role theory predicts that daughters will 

primarily be oriented towards their mother, while fathers matter more for sons, just as 

the same-sex parent is more pertinent for a child’s own (future) situation (Acock and 

Yang 1984; Boyd 1989). If this is the case, changes in the labor market participation of 

mothers can be expected to primarily affect the origin effects of women, while for men, 
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a mother’s occupation may provide additional resources without her being the primary 

role model. Alternatively, one can expect that the emancipation of women opened 

various occupations to women that were hitherto exclusively open to men. For the first 

generation of women enjoying these new possibilities, no female role models were 

available within their family, which could explain why origin was of very little 

importance for these generations. 

For both explanations, it is likely that the mechanisms differ between the effects of 

educational attainment and the influence of origin on the destination class. In the latter 

case, a promising first step for further investigations of gender differences could be to 

analyze the different paths of intergenerational transmissions of social position 

separately. For this aim, one could make use of the fact that the M-index can also help 

analyze direct effects, net of (for example) an individual’s own educational attainment 

(see sub-section 2.2.2). Proceeding in this way, the various elements of the status 

attainment model (Figure 2-1, p. 15) could be investigated respecting gender 

differences, producing new insights into the underlying mechanisms.  

The found trends in the overall relevance of social origin for the status attainment 

of individuals is interesting in and of itself, quite apart from what they reveal about 

gender-specific sub-trends. When Buis (2013) considered each parent’s education and 

social status for explaining individual’s educational attainment, he was surprised not to 

find declining effects of social origin. He concluded that the declining effects found in the 

previous literature might be an artefact of using single indicators when measuring social 

origin. Similarly, Bukodi and Goldthorpe (2013) show that different dimensions of social 

origin have independent effects on educational attainment, and that these effects 

changed heterogeneously across the cohorts they analyzed. They also found some 

evidence of the persisting effects of the re-combined black box of social origin, but 

acknowledged that they were only able to treat this question of combined effects in a 

limited way. With the M-index, I used a measure of intergenerational status-linkage that 

makes this combination of various dimensions straightforward. Using this measure, I 

did not only find the persisting effects of social origin; I even found a U-shaped pattern, 

including a significant re-increase over the second half of the observed period. 

This is a novel finding, as other studies have either found no trend or a decreasing 

trend of origin effects (Ganzeboom et al. 1991; Breen and Jonsson 2005; Hout and 

DiPrete 2006; Hertel 2017) – maybe with the exception of income mobility (Blanden et 

al. 2012), where it is equally straightforward to include both parents’ contribution, as in 

the case of the M-index. The re-increasing effects of social origin found in this chapter 
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directly contradict the promises of the modernization thesis, which assumes a 

continuous increase in social fluidity and, thus, decreasing effects of social origin. 

Consequently, the results of the explorative analyses carried out in this chapter fuel the 

concerns of the proponents of the “Great Gatsby Curve”, that the increasing income and 

wealth inequality will also increase the inequality of opportunities by increasing the 

relevance of social origin (Jerrim and Macmillan 2015). 

Because of this significance, future research should extend the analyses in this 

chapter to contexts beyond 20th century Switzerland. Without such internationally 

comparative analyses, it remains unclear whether Switzerland is an outlier or whether 

(once we start to combine multiple dimensions of social origin) the Swiss case 

represents the norm respecting trends in the relevance of social origin for individual 

status attainment. By using internationally comparable surveys such as the European 

Social Survey, such an international study could represent a promising opportunity to 

analyze the relationship between inequality and the effects of social origin, thus testing 

the predictions underlying the “Great Gatsby Curve”. 
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3 Industrialization and Social Origin:  
The Cantons of Lucerne and Glarus (ca. 1820–80) 

At least implicitly, the modernization thesis has been formulated in reference to a pre-

modern and especially pre-industrial society. Therefore, it can be most adequately 

tested on its home ground: in a context of transition from a pre-industrial to an 

industrial society. The aim of this section is to test this assumed relationship between 

industrialization and the effects of social origin in areas and time periods with strongly 

varying degrees of industrialization. I will do so by analyzing the cases of two Swiss 

cantons in the 19th century: Lucerne (1834–75) and Glarus (1830–80; compare map in 

Figure 3-1). In this respect, the canton of Lucerne marks the lower end of 

industrialization. It remained largely an agrarian area throughout the century, but 

included some regions with developing industries (Bossard-Borner 1998, 2008). In the 

canton of Glarus, by contrast, proto-industrialization had already pushed back 

agriculture by the end of the 18th century and factory-based textile industries dominated 

the canton’s economy from the 1840s onward (Rohr 2005). These features of the two 

cases make it possible to analyze the relationship between industrialization and the 

effects of social origin both between and within the two cantons. 

                                                             
32 All maps have been prepared and drawn using user-written software for Stata: ‘shp2dta’ 

(Crow 2006) and ‘spmap’ (Pisati 2017). 

 
Figure 3-1. Map of the cantons of Lucerne and Glarus within Switzerland 

Note: Based on borders for the year 2001 without relevant effects on accuracy for Lucerne and 
Glarus. Source: author, based on borders from Bundesamt für Statistik (2013).32 
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The remainder of this chapter is organized as follows: I will start by giving a 

historical description of 19th-century Switzerland and the two cantons, as this context is 

relevant for both the description of the data and the substantive investigations in this 

chapter. This overview will be followed by a documentation of the data collection in the 

two cantons and the data and measures used for the analyses. Focus will be laid on the 

assessment of the potential limitations of these historical data. A larger section of the 

chapter will then be dedicated to the importance of social origin for an individual’s own 

social standing: the first part will compare the two cantons, while the second and third 

will analyze the effects of social origin over time and across the range of industrialization 

within each of them. These social mobility-oriented analyses of origin effects will be 

complemented by an investigation of homogamy in respect to social origin in the canton 

of Lucerne. The chapter will conclude with an overall assessment of the relationship 

between industrialization and the importance of social origin. 

An important limitation of all analyzes in this chapter should be noted at the 

beginning, as it concerns at least half of the population: I will analyze only the 

occupational classes or statuses of men. The reason for this is that occupational titles of 

women are reported only very inconsistently in the sources. For the canton of Glarus, 

women’s occupational titles have been reported only in about 18% of the cases. With 

about 57%, this rate is significantly higher for the canton of Lucerne. However, here, it 

varies strongly between parishes: in some of them, occupational titles are reported for 

each of the brides in the registers, in others parishes only for about 20% of them. It is 

very unlikely that this variation is caused only by real differences in the labor force 

participation of young women. Rather, the writers of the registers seem to have varied 

by their accurateness in noting the bride’s occupational status – an interpretation which 

is also supported by the fact that the rate of reported occupational titles does not only 

vary between but also within parishes over time. Whether this is really the case is not 

clear – vital registers such as marriage registers have been suggested as valuable for 

studying women (van Leeuwen and Zijdeman 2014). It is beyond the scope of this thesis 

to investigate this in detail in respect to the two cases. However, such an investigation 

would be a precondition for using brides’ occupations for analyzing social mobility, 

because the rate of reported occupations likely biases estimates based on such data. 

For these reasons, I have decided to limit myself to the analysis of men’s 

occupational status. This is also in line with most of the literature using historical 

occupational titles for studying topics of social stratification (for an exception, compare 

Schulz 2013). However, future research should aim to make use of this (albeit scarce) 

data and include women for historical periods. 
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3.1 Historical Context: Lucerne and Glarus in 19th Century Switzerland 

3.1.1 Switzerland in a Period of Continuous and Disruptive Modernization 

In the period studied in this chapter, the area of today’s Switzerland was characterized 

by the later part of a long-lasting period of both continuous and disruptive changes 

separating the modern from the pre-modern era. From about the early 15th century until 

1798, and again 1803 until 1848, the Swiss Confederacy was a combination of 

independent states tied together by an overlapping system of alliances (Burghartz 

2014). The cohesive power of its internal crossing conflict lines, common possessions, 

external pressure and the Diet as a loose but lasting common institution kept it together 

(Würgler 2014) – even in face of the decisive confessional cleavage introduced by the 

Reformation and Counter-Reformation (Head 2014). Beginning with the early 18th 

century, economic and demographic developments created rising pressure on the old 

system, increased inequality, and strengthened tensions between different social layers. 

The speed of these developments varied strongly between areas; as with proto-

industrialization, one of the key drivers of these changes was pronounced in some 

regions but not in others (Holenstein 2014: 314–26).  

From the 16th century onward and against the resistance of the guilds, the putting-

out system of production relocated increasing parts of the secondary sector from the 

cities to the countryside (Simon-Muscheid 2015). The central agent (the capitalist) 

supplied home-based workers with resources and organized transport and vending 

(Pfister 2014). With this proto-industrial organization, yarn and cloth were produced in 

most of the northeastern part of Switzerland, around Geneva and Neuchâtel, and in 

smaller areas of the central part of the Confederacy. The quantity produced strongly 

increased over the course of the 18th century and the material processed shifted from 

linen and wool to cotton (Bergier 1983: 159–76; Holenstein 2014: 317–9). As proto-

industrial production took place at home and not in factories, the home of the family 

remained the central place of production, and most families continued to be partly 

involved in agricultural production. Home industry created opportunities to earn money 

in a rural context, where money previously was of relatively small importance, which 

gave rise to an early consumer society (Vries 2008; Pfister 2013). As a consequence, 

areas with a strong home industry saw a clear rise in marriages and a corresponding 

growth of this part of the population – which also became more vulnerable to food crises 

(Holenstein 2014: 314–26). 

Thus, changes connected to early industrialization increased the weight of the 

underprivileged. The population without any political rights (because they did not have 
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the status of a citizen or burgher) grew because of the increasing opportunities to earn 

money as workers. In addition, the citizen that did not belong to the ruling class became 

more important because of increasing opportunities to earn a lot of money as agents and 

traders. At the same time, the political system did not move forward. The elites sported 

clear signs of closure, both in the countryside and in the cities – in the cities with an 

additional tendency to aristocratization. And in a sharp contrast to surrounding areas, 

there was only very weak state-building tendency even in the late 18th century, both at 

the level of the whole Swiss Confederacy and within the individual states (Capitani 1983; 

Holenstein 2014; Böning 1998: 1–54).33 

The French Revolution changed the game. Surrounded by areas under French 

control, partly occupied by the revolutionary army, and confronted with a multitude of 

internal revolutionary uprisings, the old system collapsed at the turn of the year 

1797/98. Building on a constitution imposed by the French Directory, the liberal part of 

the elite sought to use the chance of the new Helvetic Republic for a fundamental 

modernization of the country. The new centrally organized state granted civil rights and 

economic liberties and aimed at a rational style of governing. It was, however, 

notoriously short of resources and lacked stability. By two steps, the Act of Mediation in 

1803 and the Restauration beginning in 1815 with the Congress of Vienna, the old order 

was reestablished in large part, but some modern administrative structures remained 

and continued to develop (Holenstein 2014: 353–7; Fankhauser 2011, 2009; Jorio 2015; 

Böning 1998).  

During the first 20 years of the 19th century, the influence of the surrounding 

powers and the fear of a reoccurring collapse, prevalent among the elites and large parts 

of the population, ensured internal stability. However, the pressure rapidly rose again. 

In most areas, partly driven by a modernizing agriculture that significantly increased 

production, the population grew substantially and worsened the situation of the 

precarious part of the population (Herrmann 2014: 381–3). Moreover, the new elite of 

businessmen and professionals based outside the cities became increasingly dissatisfied 

with their situation. Some of them had businesses and missed the economic liberties and 

commercial freedom they had profited from during the time of the Helvetic Republic. In 

general, they were frustrated because they had only limited political rights, compared 

to those who lived in one of the capital cities and, more importantly, had been born into 

the right family (Herrmann 2014: 386–8). Toward the end of the 1820s, large parts of 

                                                             
33 Economic inequalities are difficult to estimate for this period, because most cantons did no 

longer raise direct taxes (Capitani 1983: 121). 
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the population joined these elites in embracing liberal ideas – in parallel with a re-

vitalizing press landscape that built on an increasingly educated population. As a result, 

and under the impression of the July Revolution of 1830 in France, 11 out of 22 cantons 

gave themselves liberal constitutions and governments – they became so-called 

“regenerated” cantons (Koller 2010; Herrmann 2014: 388–92).  

However, it did not take long for it to become apparent that not all of its supporters 

profited from this liberal project. While it stimulated economic growth and further 

industrialization, its economic effects were limited by the fact that the national 

dimension was missing – which would have been necessary to reduce trade restrictions. 

More importantly, these political changes did not improve the situation of the working 

class. Instead, structural changes, such as the mechanization of the spinning industry, 

aggravated their situation in many areas. In addition, important parts of the population 

rejected the secularization promoted by liberal governments (Herrmann 2014: 393–6). 

As a consequence, three antagonizing political movements shaped further development 

(Koller 2010; Herrmann 2014: 403–10). First, classical liberals pleaded for limiting 

political rights to the capable and for a Swiss nation state (Bouquet 2014). Second, 

radical liberals shared the national perspective with the former, but advocated universal 

political rights and emphasized equality and the advancement of welfare (Tanner 2013). 

Some of their social aims were shared, third, by the conservatives. However, in contrast 

to the former two, the conservatives fought for the sovereignty of the individual cantons 

and a strong position of the Church within society (Altermatt and Pfister 2010). 

The conflict heated up as the new conflict lines increasingly came into alignment 

with pre-existing ones. At least from the time that Lucerne moved back to the 

conservative camp in 1841, the liberal cantons were also the Protestant, industrializing, 

and economically growing cantons, whereas the conservative were the Catholic, 

agricultural, and economically stagnating ones (Andrey 1983: 275; Koller 2010). In 

1845, seven conservative cantons formed a separate alliance (Sonderbund) to defend 

their causes. This alliance violated some basic principles of the Confederacy and was 

kept secret first. When it was revealed, the conservative cantons refused the decision of 

the Diet to dissolve the alliance – which caused the liberal majority to raise an army, 

enforce its will, and install liberal governments in each of the opponent cantons after a 

short civil war in November 1847 (Roca 2012; Andrey 1983: 276–80; Herrmann 2014: 

410–3). After their victory, the liberals used their momentum and the fact that the 

surrounding powers were occupied with upheavals on their own territory and wrote a 

nationwide constitution that was ratified by the cantons in 1848. In contrast to the 

Helvetic Republic, the resulting state was not a central one but rather a national federal 
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state that kept many competencies at the cantonal level, in particular with respect to the 

cultural domains of schooling and religion, which appeased the conservatives 

(Herrmann 2014: 413–7). 

With the foundation of the Swiss Confederation in 1848, the political institutions 

found their outer shape and a 50-year-long transition era came to an end, transforming 

the pre-modern states that formed the old Confederacy into a modern federal state. In 

other respects, modernization continued and accelerated. Educational expansion 

extended to the secondary and tertiary level (Wecker 2014: 441–5), the press landscape 

stabilized (Clavien et al. 2015), transportation and communication modernized 

(Generaldirektion PTT 1952), and the industry sector outpaced the agricultural sector 

as it expanded from specialized areas to most parts of the countries (Bergier 1983: 228–

39; Wecker 2014: 435).  

The population growth continued to supply the factories of the textile industry with 

a cheap workforce experienced in a long tradition of home industry, which balanced the 

costs for transportation to and from Switzerland (Bergier 1983: 192–5). The second 

quarter of the century saw the rise of the mechanized factory industry. The fast-moving 

spinning industry led this development; the weaving industry followed slowly (Ruffieux 

1983: 27–9; Bergier 1983: 242–7). Because of the geographic situation, coal continued 

to be expensive and was only used as a complementation to the widely available 

waterpower – which was one of the main reasons why factories in Switzerland tended 

to be spread over the countryside instead of being concentrated in cities. New powerful 

water turbines replaced the waterwheel in driving the machines of the factories and 

served as the starting point for the emerging machine industry, which replaced the 

textile industry as the dominant industry in the last quarter of the century (Bergier 

1983: 213–21).  

The railway was established relatively late in Switzerland; this was also because the 

road network had been improved quickly in the first half of the century. In 1844, Basel 

was connected to the French railway system, the first short inland line was inaugurated 

in 1847, construction work accelerated in the late 1850s, and by 1870, the southwestern 

Geneva was connected to the northeastern St Gall by a wide net of railway lines (Wägli 

and Jacobi 2010; Ruffieux 1983: 31–4; Wecker 2014: 436–9).  

The time between 1830 and 1880, the period analyzed in this thesis, includes 

roughly two complete economic cycles. The first one started with a period of growth 

between 1820 and 1839 (with a short recession around 1833) and concluded with a 

period of stagnation between 1839 and 1851. The second period of growth spanned 
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1851 to 1876 (with another short recession around 1871), while the time between 1876 

and 1885 again saw economic stagnation (Beck 1983). While the developing industry 

was mostly able to absorb the growing population during periods of growth, poverty 

quickly spread in times of recession. During the first half of the century, the so-called 

pauperism mainly affected the population in rural areas, where the combination of 

population growth and structural changes left many people without income 

opportunities (Schnegg 2015). Toward the end of the century, misery was caused 

increasingly by the precarious situation of the working class: wages were often so low 

that in many cases all family members had to work ten to 16 hours a day in order to 

make a living for the family (Wecker 2014: 465–70).  

Under the impact of these social problems, institutions of social welfare slowly 

changed. With some exceptions, the municipality of origin34 remained responsible for 

individuals’ poor relief. This organization created problems in different ways. For 

example, in an increasingly mobile society, only about 60% of the population continued 

to live in her or his municipality of origin by 1860, which resulted in personal difficulties 

for individuals who were forced to return to their place of origin, but also caused 

coordination problems between municipalities (Christ and Head-König 2006; Head-

König 1989a). Moreover, local authorities had incentives to creatively reduce their 

burden and did so by restricting access to marriage, hoping to prevent the reproduction 

of the poor (Head-König 1993, 1989b), or by encouraging migration overseas 

(Herrmann 2014: 384; Wecker 2014: 472). While in the early 19th century mostly 

private and church initiatives mitigated the negative impacts of this increasingly 

inadequate system, in the course of the century coordination at the national level and 

the first attempts at labor protection legislation on the cantonal level started to alleviate 

some of the social problems (Christ and Head-König 2006; Wecker 2014: 468–70). 

Nevertheless, the situation of the working class and the underprivileged part of the rural 

population remained precarious, which contributed to the fact that Switzerland 

remained a classic country of emigration until the late 1890s: for example, close to 

150,000 left to the Americas in the third quarter of the century (Wecker 2014: 472–4; 

Arlettaz 1979). 

While the poor remained extremely poor, a new, bourgeois upper-class took shape. 

Besides the old elite consisting of aristocrats, merchants, and financiers from the cities, 

it now also included entrepreneurs, some wealthy artisans, higher-level officials, and the 

                                                             
34  In Switzerland, the place of origin designates the municipality from which someone draws 

her or his citizenship (Christ and Head-König 2006). 
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liberal professions such as lawyers or medical doctors (Tanner 1995: 33–157). While 

this new upper-class was open in principle, a new distinction in lifestyle separated it 

from the rest of the populations. Characterized by demonstrated sociability and an 

affinity to high culture, this lifestyle required a certain amount of leisure time from the 

husband and, most importantly, enough resources to free the wife from any income-

related duties – because it became the role of the women to organize and represent the 

cultural and sociable life of the family (Tanner 1995: 159–476). Together with the 

required distinctive consumption, this way of life exceeded the financial resources of 

about 90% of the population, and established, therefore, a new closing of the bourgeois 

upper-class (Wecker 2014: 466–8). 

From the literature, it remains doubtful whether the emerging middle class of non-

manual employees was able to bridge this gap. On the one hand, some more production-

oriented or technical occupations were open to descendants of the lower class; on the 

other hand, it was specifically these occupations that came with few career 

opportunities and did not offer a large enough salary for a bourgeois lifestyle (König et 

al. 1985). Therefore, the scarce existing historiography on social mobility in Switzerland 

suggests that industrialization changed the occupational structure but less so social 

fluidity. 

3.1.2 Lucerne: Modernizing Agriculture and Regional Industrialization35 

Lucerne is a medium-sized canton in the middle of Switzerland (see the map in Figure 

3-1, p. 75). Throughout the 19th century, Lucerne remained a predominantly agrarian 

canton with a clear capital (the city of Lucerne).36 At the start of the 19th century, the 

canton was divided into three agrarian areas. While the partly alpine south was defined 

by animal husbandry and the production of milk and cheese, the hilly middle part and 

the flatter north were oriented toward the cultivation of grain. The middle and northern 

parts differed, however, in their modes of production. In the middle, field crops and 

fodder for small livestock was produced on mostly private ground within individual 

farms. In the northern areas, by contrast, production was still organized using the three-

field system, which required a collective style of farming (Flurzwang), as farmers’ 

                                                             
35  An earlier version of this section forms part of an article on social homogamy accepted by the 

journal “The History of the Family” (Seiler 2018); compare also the section on social 

homogamy towards the end of this chapter. 
36 Compared to other Swiss cities, Lucerne was, however, a rather small city. In 1798, it had 

about 4,300 inhabitants, which made it the 11th largest city – compared to Geneva or Zurich, 

which had about 25,200 or 21,100 inhabitants, respectively (Holenstein 2014: 313). 
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properties were dispersed over all three fields (Bossard-Borner 1998: 38–42; Dubler 

1983: 71–95). 

This Flurzwang, and the requirement to deliver tithes in the form of a prescribed 

composition of field crops, had limited agricultural innovation during the 18th century. 

This situation changed during the first half of the 19th century, and agriculture in 

Lucerne witnessed strong modernization over the course of the century. Municipalities 

were allowed to privatize parts of their commons, which often led to an improvement in 

the situation of the small farmers, who were able to increase their production above 

subsistence level (Bossard-Borner 1998: 309–12). In addition, the optional tithe 

redemption, together with the abolition of the Flurzwang, allowed wealthy farmers to 

change to the more lucrative husbandry, which increased their cash crops and in turn 

laid the foundation for the mechanization of farming toward the end of the 19th century. 

These factors were the preconditions for a rational and market-oriented agriculture, 

which massively increased yields (Bossard-Borner 1998: 306–14; Dubler 1983: 95–

113). 

In contrast with the rapid development of the agrarian sector, the modernization of 

other sectors and factory industrialization took longer to take off. There were, however, 

some areas with growing industry, mainly around the capital and in the northeastern 

Wiggerthal (Dubler 1983; Bossard-Borner 1998). Before 1850, only a small number of 

factory workers existed in the canton, many of them employed in factories processing 

horsehair (a sector that had disappeared by the beginning of the second half of the 19th 

century). By the time of the second factory census in 1877, shortly after the end of the 

period analyzed in this article, the situation had partly changed. Although the overall 

proportion of factory workers remained low and the canton’s industrialized area was 

roughly the same as it had been around 1850, industry became a significant factor in the 

few municipalities that boasted factories. In the municipalities surrounding the capital, 

for example, the proportion of factory workers came close to 10% of the population. 

Steel production, machine construction, and, above all, the textile industry had become 

key sectors (Schnider 1996: 41–56). Industrialization speeded up with the connection 

of parts of the canton to the railway system (see Figure 3-3, p. 91), which also saw the 

rise of Lucerne as an important tourist destination (Schnider 1996; Dubler 1983). 

The development of Lucerne as a modern tourist destination was also a significant 

accelerator for strong growth in the city’s population, which was mainly driven by 

immigration, with female domestic workers featuring prominently among the 

predominantly intra-cantonal immigrants (Balthasar 1988; Head-König 1999). The 
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migration to the city and its surroundings continued after economic growth slowed at 

the end of the 1840s. The now unemployed migrants became a visible part of the 

growing number of paupers in these years. In the middle of the century, this political 

crisis collided with an economically tense situation due to growing competition from 

more industrialized areas and bad weather conditions, which led to a high price of bread 

and potatoes (Bossard-Borner 2008: 532–41).  

By contrast with other cantons Lucerne did not outsource the resulting burden of 

poor relief by actively supporting emigration overseas. As in other German-speaking 

areas (Matz 1980; Mantl 1999) the authorities tried to forbid reproduction among the 

poor by strengthening existing marriage restrictions. That contributed to a marriage 

pattern in Lucerne that perfectly fits the “European Marriage Pattern” as depicted by 

Hajnal (1965: 101) namely “a high age at marriage and a high proportion of people who 

never marry at all”.37 Marriage restrictions were imposed on men who had either relied 

on poor relief after the age of 16 and had not repaid it, or who lacked the means the local 

authorities considered necessary to raise offspring in an “honest way” (Kanton Luzern 

1831–1840: 261–70, cited in Bossard-Borner 2008: 545). The central authorities 

backed up their rigid restrictions. Their judicial response to appeal against refusal of 

permission to marry was very restrictive until 1857, when as a result of the improved 

economic situation it suddenly became more liberal (Bossard-Borner 2008: 545). The 

change in legal practice was reinforced by the fact that during the economic crisis, high 

marriage fees had become unaffordable to more and more people. One consequence was 

that the illegitimacy rate, which had been slowly increasing during the first half of the 

19th century, rose quickly after 1845 until it peaked at about 15% in 1864, before falling 

back to about 5% at the beginning of the 1870s (Bossard-Borner 1998: 297–306, 2008: 

532–50; Head-König 1993). The interplay of economic and political factors thus led to 

reinforced demographic characteristics of low marriage and high illegitimacy rates in 

the 19th century canton of Lucerne. For the present study, those demographic 

characteristics had three consequences:  

                                                             
37 To the best of my knowledge, no comprehensive demographic statistic exists for the 19th 

century canton of Lucerne. However, in the sample used for this study the median age at first 

marriage of women and men was 27.0 and 31.9, respectively. From an additional sample 

collected from the death registers of five parishes (Altishofen, Entlebuch, Ettiswil, Hitzkirch, 

Kriens, and Lucerne) it can be estimated that about 20% of men who survived beyond the age 

of 45 remained unmarried. That corresponds to the number cited by Hajnal (1953: 85) for 

Switzerland and falls in about the middle of the range for the Austrian alpine region found by 

(Ortmayr 1995); data based on: StALU, FA 29/8, 51, 64, 91, 118, 119; KZ 33, 35, 37, 39, 41. 
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1. The marriage restrictions were successful insofar as married individuals indeed 

belonged to a socially selected population: among those who died aged between 45 

and 64, 94% of merchants died married but only 47% of farm workers did so.38 I 

will expand on this selectivity problem in sub-section 3.2.1. 

2. The high illegitimacy rate may point to existing relationships out of wedlock, which 

may be relevant for studying homogamy. In many cases however, multiple fathers 

were involved when women had multiple illegitimate children (Kok and Leinarte 

2015). In other words, a high illegitimacy rate might suggest a high rate of 

unmarried couples although not necessarily so. As there is no systematic source for 

that time for unmarried couples, the analyses of homogamy in section 3.4 is 

necessarily restricted to marital homogamy. 

3. Increased marriage restrictions in the middle of the 19th century might have 

affected the relevance of social origin. When analyzing homogamy by social origin 

in section 3.4, I consider this effect explicitly.  

Because of the relatively high proportion of individuals who did not marry at all, 

marriage registers are a selective source. Nevertheless they are the only available source 

for the large scale study of both social mobility and parental homogamy in 19th century 

Lucerne. As I will show in more detail in sub-section 3.2.1, they are even an exceptional 

source, as most marriage registers in Switzerland do not include occupational titles of 

parents in any systematic way. 

3.1.3 Glarus: Two Worlds of Textile Industry 

The canton of Glarus is only about half the size (685 km²) of that of Lucerne. What makes 

it definitively one of the small cantons is the fact that the mountainous geography means 

that about 37% of the total area is unproductive (Head-König et al. 2017). This is visibly 

reflected by the distribution of the places of residence of the individual men included in 

the data on Glarus. The map in Figure 3-4 (p. 92) shows that they are concentrated in a 

h-shaped area formed by two valleys in the south (the Linth Valley in the west and the 

Sernf Valley in the east) that come together in the northern part. 

In contrast to Lucerne, the 19th century was in Glarus not characterized by a 

modernizing agriculture but by a pronounced industrialization. As in other rapidly 

industrializing areas of Switzerland, the basis of this development was laid by the proto-

                                                             
38  Source: see note 37. 
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industrialization in the 18th century that pushed back the primary sector to a share of 

about 50% of the workforce by 1800 (Janser 2010: 14).  

Around 1715, the home-based hand-spinning of cotton was introduced in Glarus 

and spread quickly in the following years. In the first years, it was agents from Zurich 

and St Gall that supplied the raw material, organized the work, and sold the yarn. But 

Glarus-based merchants, experienced in trading cattle and stone plates, soon took over 

(Dürst 1951). During the first decades of the century, the textile industry of the canton 

consisted exclusively of spinning; the resulting yarn was woven and further processed 

in other cantons (Dürst 1951: 92).  

The time between 1790 and 1820 was a rupture and turning point in many respects. 

First, starting from the 1760s, the developing mechanized spinning in the United 

Kingdom collapsed the prize of yarn. At the beginning of the 1790s, manual spinning in 

Glarus could not compete anymore with machine-made yarn, the dominating sector of 

the canton crashed and most spinners lost their livelihoods. At the same time, the lower 

prizes for yarn enlarged the market for cotton products and some entrepreneurs 

established weaving and textile printing factories in the same decade (Rohr 2005: 15). 

However, the optimistic outlook at the end of the century was destroyed when Glarus 

became a battlefield for French and Austrian troops in 1799. Many people fled from the 

resulting famine and poverty and migrated overseas (Kubli 1991). The economy 

stagnated in the first 20 years of the 19th century and the “year without a summer” 

(1816) in Europe, caused by the Tambora eruption in 1815 (Luterbacher and Pfister 

2015; Stothers 1984), added another period of great poverty, with about one quarter of 

the population of Glarus depending on the poor relief (Rohr 2005: 15).  

The situation had changed, however, by the beginning of the 1820s: the economy 

started to grow again and kept doing so over the next 50 years. In contrast to Lucerne, 

Glarus was affected only locally by the crises around the middle of the century (Rohr 

2005). The main driver for the strong economic and industrial development in most of 

the parts of the canton was the textile printing industry. The entrepreneurs of Glarus 

continued the combination of trade and manufacturing known from the proto-industry 

and ensured exceptional access to the Italian market for printed scarves and cloth – the 

market quickly enlarged to the Balkan area and the Ottoman Empire (Rohr 2005). The 

dovetailing of trade and production enabled the textile industry of Glarus to respond 

rapidly to changes in fashion and to serve specific demands in these and other areas 

(Bodmer 1960: 345–6). As a result, printing remained the leading industry and kept 

growing until the end of the 1860s. By then, 22 printing factories employed about 5,500 



87 
 

workers (Bodmer 1960: 346) – in a canton that had about 35,000 inhabitants 

(Siegenthaler and Ritzmann-Blickenstorfer 1996: 96). 

This ability to serve shifting needs in terms of colors, ornaments, and depicted 

sceneries on scarves and turbans entailed contradictory effects with respect to 

industrialization and the modernization of the production. On the one hand, textile 

printing was the first factory-based industry of the canton. The complex tasks, including 

the production of the colors, had to be carried out centrally. This is why the first printing 

factories of the canton date back to the beginnings of this industry in the second half of 

the 18th century (Dürst 1951: 96–8), and the industry continued to lead the process 

toward a centralized mode of production, organized within factories. On the other hand, 

the strength of Glarus’ printing industry in capturing new fashion trends was only made 

possible by producing relatively small series in a partly manufactory-style setting. In 

other words, the production involved a great deal of manual labor on diverse skill levels: 

the artists, responsible for new designs, were followed by the engravers, who prepared 

the printing plates for the printers on the next level of the hierarchy, who were assisted 

by unskilled workers – often children (Dürst 1951: 102). Because the printing industry 

served a niche in the international market, this mode of production preserved a 

somewhat artisanal and pre-industrial character of work – despite the fact that over the 

course of the 19th century, most printing factories increasingly complemented the small-

scale printing with large printing machines.  

Indirectly, however, the printing industry was important for the industrial 

modernization of the canton. Because of its high demand for white fabric, the printing 

industry stimulated the growth of the dynamic spinning and weaving industries 

(Bodmer 1960: 346). During the first 40 years of the century, home industry remained 

important for the weaving sector: around 1840, almost 2,300 workers were weaving at 

home (Rohr 2005: 16). From this point onwards, the number of factory-based and 

mechanized weaving looms increased dramatically and, by 1870, the small canton had 

become the second most important producer of white fabric in Switzerland after Zurich, 

with 3,674 mechanized looms (Dudzik 1987: 501). As the mechanical weaving required 

far less manpower, this structural change led to a wave of poverty and around 1845, 

many left for the newly founded New Glarus in Wisconsin (Rohr 2005: 21; Stüssi 1991) 

– for example from Engi, where the crisis was especially pronounced (Marti-

Weissenbach 2016e). Because the manual spinning industry collapsed at the end of the 

18th century, it was exclusively mechanized spinning machines that drove the growth of 

this branch of the textile industry from the 1820s onwards. In many cases, spinning and 

weaving was combined in a single factory; as with the weaving industry, spinning 
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expanded rapidly – the number of installed spindles increased from 60,000 in 1840 to 

250,000 in 1869 (Rohr 2005: 21). 

In sum, the 19th century produced two worlds of factory-based textile industries: 

the labor-intensive printing industry that preserved some traditional, nearly artisanal 

characteristics and the highly mechanized spinning and weaving industry, where 

workers supervised large and complex machines (Rohr 2005). The more traditional 

printing industry was important around the municipality of Glarus, in the middle of the 

canton, while the more modern spinning and weaving industry was mainly important in 

the north and in the southwestern valley – with some visible overlap between the two 

(see maps in Figure 3-2). The strong concentration of the spinning and weaving 

industries in the peripheral southwestern Linth Valley may be surprising at first glance, 

even more so as it took until 1871 to connect this part of the canton to the railway 

network, while the railway line to Glarus has been established in 1859 (Hauser 1991; 

compare Figure 3-4, p. 92). However, transportation was less of an issue since the 

cantonal authority has taken over the maintenance of the road system in 1835 and 

improved it significantly in the following years (Rohr 2005: 30). In contrast to the area 

around Glarus, the Linth Valley had large undeveloped areas, access to waterpower that 

 
Figure 3-2. Maps of Glarus and its distribution of the textile industry 

Note: Industry scores on the level of parishes. Parishes collapsed from municipality borders 
without taking into account that some municipalities belonged to multiple parishes. Based on 
borders for the year 2001 without relevant effects on accuracy for Glarus. Source: author; 
borders based on Bundesamt für Statistik (2013); industry scores based on data from Arx et al. 
(2005) – see sub-section 3.2.3 for details. 
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was not taken by established factories, and it was possible to construct canals and 

reservoirs in order to enhance to usability of the waterpower. As in other areas of 

Switzerland, access to water power was decisive, because water power remained the 

most important energy carrier throughout the 19th century – the expensive steam power 

was only used to bridge the fluctuations of the water stream (Davatz 2005: 51–5; Rohr 

2005: 25–8).  

The rapid growth of the industries was also made possible by the traditionally 

liberal economic policy of the canton. For example, guilds had never been important and 

the policy regarding the use of water was very pragmatic: it was simply granted to the 

owner of the area abutting the water, which made it relatively easy to adjust the water 

supply to the changing needs of the industry (Rohr 2005: 30). The precarious and 

vulnerable situation of the workers, on the other hand, was visible for the whole 

population in this small and dense canton: housing shortages made the workers 

dependent on accommodation offered by the factory owners, and health problems were 

caused by long working hours, dangerous workplaces, malnutrition, and alcoholism 

(Janser 2010: 20–41). This and the direct democratic system of the canton may be the 

reasons for the canton’s pioneering some aspects of the working conditions legislation 

(Lehnherr 1991). In the first half of the century, some first privately organized health 

insurance brought at least some protection. The prohibition of night working in spinning 

factories in 1824 introduced some first legal improvements, even if it was created to 

limit the risks of fires. Glarus was the first state in Europe to introduce, in 1846, a labor 

law that also limited working hours (Janser 2010: 68). It was limited to the spinning 

industry, where it set the maximum allowed working time at 13 hours a day and 

prohibited the employment of school-age children (Janser 2010: 99–101). The first 

general work regulation was introduced with the Factory Act from 1864, which set the 

maximum working time at 12 hours for all factory workers, limited child labor, banned 

night working, and introduced protection for women in childbirth (Janser 2010; 

Lehnherr 1991). The enhanced regulation introduced in 1872, which introduced the 

ten-hour workday, served then as an example for the introduction of the Factory Act on 

the Swiss level (Lehnherr 1991). 

*** 

In sum, this rough historical overview shows that the period analyzed in this chapter 

was embedded in an era of fundamental change. Modern state institutions were built up 

that unified the emerging Swiss nation, agriculture was modernized and produced 

increasingly for a larger, money-based market, and (proto-)industrialization brought 



90 

production to the countryside, mechanized it, and concentrated labor within factories. 

Places became less distant, thanks to new roads, the newly constructed railway network, 

an improved postal service, and the spreading press. Primary, then secondary education 

became universally available and higher education increasingly important. In the course 

of the industrialization process, a new working class emerged, the middle class of the 

non-manual employees developed in conjunction with the educational expansion, and 

the elite acquired its bourgeois character and increasingly required higher education. 

Furthermore, the growth described for the city of Lucerne also indicates some 

urbanization trends – even if urbanization was less pronounced than elsewhere, 

because the importance of water power led to the industrialization of rural areas. In 

short, the developments found in Switzerland correspond largely with the 

modernization described by the proponents of the modernization thesis (see section 

3.3).  

However, the above description also shows that these processes differed largely 

between the areas. Most importantly, industrialization was only locally significant in the 

canton of Lucerne. And while factory industrialization was almost ubiquitous in Glarus, 

the literature shows that the more traditional printing and the more modern and 

efficient spinning and weaving industries were distributed unequally within the canton, 

which may have resulted in heterogeneous modernization effects.  
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Figure 3-3. Map of the canton of Lucerne with sampled parishes, sampling strata and 
railway lines 

Note: Parishes collapsed from municipality borders without taking into account that some 
municipalities belonged to multiple parishes. Based on borders for the year 2001 without 
relevant effects on accuracy for Lucerne. Source: author; borders based on Bundesamt für 
Statistik (2013); railway lines based on Wägli and Jacobi (2010). 
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Figure 3-4. Map of the canton of Glarus with parishes, railway lines and places of 
residence 

Note: Data on places of residence differ in their level of detail: in some cases, street-level 
precision is available, while other cases are only precise to the level of municipality or parish; 
parishes collapsed from municipality borders without taking into account that some 
municipalities belonged to multiple parishes. Based on borders for the year 2001 without 
relevant effects on accuracy for Glarus. Source: author; borders based on Bundesamt für Statistik 
(2013); railway lines based on Wägli and Jacobi (2010). 








































































































































































































































































































































































































































