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By returning to the theoretical sources of the generational question, the importance of two central concepts, specificity and consistency of cohort effects, is emphasized and gives rise to a new APC-D model and a hysteresis test designed to identify long-term cohort effects: a scarring effect, or cohortal scar. A Franco-American comparison of living standards is developed by using cohort data from 1985 to 2010 from the Luxembourg income study (LIS) and Statistics on income and living conditions–Eurostat (EU-SILC). In France, net generational inequalities (taking account of demographic and educational contexts, in particular) are of the same magnitude as the inequalities linked to immigrant status; the beneficiaries being cohorts born around the year 1950. This phenomenon is not declining in intensity with time. The dynamic within the USA is its antithesis, which can be explained by differences in French and American welfare regimes. France is thus marked by deep intergenerational inequalities.
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When it is not made clear, the notion of "intergenerational inequalities" is inevitably controversial precisely because of the underlying socio-economic issues and conflicts of interest related to them: the financing of pensions or healthcare, analysis of the effectiveness of educational expansion, the pace of careers and above all the evaluation of the lasting consequences of the economic crisis on the generations born in recent decades, are all issues for which a diagnosis in terms of generation is critical (Chauvel, 1998). In fact, these issues are even more controversial today since the complexity of generational diagnosis is associated with methodological difficulties that have not yet found a satisfactory solution. These complex issues can be sometimes be formulated as radical qualifications, if not repeated denials, even a real denial of reality. The arguments heard against the idea of ​​"sacrificed generations" are diverse but rarely confronted with empirical facts: young people are not doing so badly; their parents help them; they catch up later; over a period of very long term growth, the outcome for older people always improves, and therefore the young will also have their turn; the concern is primarily for that of the less educated, while the others are doing very well
. 

Three areas of argument can therefore be distinguished among the critiques of generational analysis, which conversely draw attention to the structural nature of the phenomenon. In this work, we focus primarily on the first point, whilst the other two will be analyzed particularly at the end of this article:

1 – the argument of impermanence: the effect could be transient and not a lasting one during the life of the cohort; 

2 – the argument of absolute progress in the long-term: with secular enrichment, younger generations would rise anyway, at least in absolute terms (the problem would only be relative, compared to the more significant improvement enjoyed by seniors);

3 – the argument of intra-cohort heterogeneity: the generational effect would not be specific to the cohort in general, but for the most vulnerable strata (those from disadvantaged social backgrounds, people with low qualifications) within the cohort.

The demonstration proposed here is diametrically opposite: the inequalities between generations in France are not only substantial and, by comparison with other countries, exceptional. They are also lasting ones, that concern a more than relative problem, and affect the majority of new cohorts and not just the vulnerable and marginalized minorities. This is a central aspect of the "sociology problem"
 of having to capture, despite their complexity, social objects with high political stakes so as to try to unravel the theoretical and methodological difficulties in order to focus on new findings.

I propose to develop my argument here on three levels (theoretical, methodological, empirical) focusing on two central and statistically feasible notions: specificity and permanence. How to identify what creates the singularity of a set of specific cohorts in the dynamics of social change? What ensures the durability of these specificities? This last point is essential because of the durable nature of the situation of generation (Mannheim, 1928, 1952) or even the irreversible generational after-effects (i.e. the scarring effect), which is central to the analysis: how to estimate the durability of the cohort effect throughout life? What is its hysteresis? This is the central methodological contribution of this paper which also suggests some results that help in understanding inequality between generations as an important social fact of contemporary France, compared to the American situation.

Theory: cohort effects and inequalities between generations?

In the first instance I will refer not to inequality but to "cohort effects" characterized by lasting differences in social position or behaviour specifically related to the year of birth.
 Here, the adverb "specifically" means that the differences between the cohort and its neighbours are (statistically and substantively) significant, robust and resistant to control by underlying covariates such as level of education, being an immigrant or not, or gender. This specificity must be understood in a dynamic context: it is not a cohort specificity to be located 5% above the cohort born ten years earlier in a context of growth shared at a rate of 0.5% per year. More generally, as with any cohort effect, it should not be reduced to a simple linear combination of other chronological variables such as time period and age. Above all, this specific effect must also be permanent: once established, it must remain a feature of the cohort throughout its trajectory.

These specific and lasting differences explained by the cohort effect only become "generational inequalities" at the moment when an order hierarchy appears, and we can distinguish sets of cohorts of which some are in a better position than others in a durable way.

Two central dimensions thus emerge here: specificity and permanence. At the theoretical level, they arise from the central hypothesis of socialization inherent in the phenomenon of specific demographic cohorts and, a fortiori, of identifiable social generations
 : at their entry into adulthood, when their identity is forged, individuals - despite their intrinsic differences - from the same birth cohort are marked by cultural or contextual elements that "have a socialization effect" (Mannheim, 1928, p. 311, 1952, p. 304), or in other words that create unity and identity despite prior diversity
. To be a prerequisite for the formation of social generations, these specific elements must also be permanent ones, marking the cohort with their imprint. This "socialization effect" is essential and can also be expressed in terms of the scarring effect (Ellwood, 1982), resulting from collective trauma whose effects must be born throughout life by the cohort of young people concerned. Hence the sociology of generations is particularly interested in wars, revolutions, large-scale disasters, major crises, and in a way which is closer to us, periods of mass unemployment that may suddenly change the model of socialization received by young people hitherto prepared for abundance and full employment.

With the exception of a few trail-blazing paragraphs in the literature,
 these factors (specificity and permanence) are new to the sociology of generations, and they should be taken further to advance the methods of APC analysis and their specific econometrics: a question indeed of detecting "cohort effects" that characterize the permanent difference specific to certain cohorts compared with the general trend expressed by all others.

Methodological contributions and limitations from the 1970s to the present day

Although the Revue française de sociologie published an early reference (Padioleau, 1973), and French demographic research has been able to disseminate further methodological work (Wilmoth, 2001), the econometrics of cohort effects is poorly established in France and despite good descriptive attempts (Baudelot and Gollac 1997; Legris and Lollivier 1996; Clerc et al, 2011; Bonnet 2010),  it has sometimes displayed a real or apparent ignorance of the literature in the process of modelling 
.

The methodology known as "apc" (age-period-cohort) has experienced two periods of popularity: firstly in the 1970s and the next in the last decade. The first period when the American Sociological Review played a central role was that of the emergence of the original debates on the separability of the effects of age, period and cohort, and initial proposals for modelling in a context where the empirical area was primarily that of the socio-demographics of aggregate variables (birth, death, suicide, secondary analysis of socio-political surveys). An overview of the contributions of this first period is presented by Mason and Wolfinger (2001). The authors suggest a method to express a phenomenon measured in time, at regular intervals, according to a series of surveys or cross-sectional observations.

It is to use LM, for example, the logarithm of mortality rate (a variable which is known to have good characteristics of normality when measured on demographically diverse populations) which can be expressed as the sum of three categorical variables (three coefficient vectors) corresponding to the age group, period and cohort group:

(apc) lmap = a + p + c, where c = p-a, where a, p and c are the indices corresponding to each of the three periods.

FIGURE 1. – Lexis diagram (1872)
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Although Fienberg and Mason (1979) claim authorship of this decomposition (Mason et al., 1973), earlier studies did more than prefigure its form (Greenberg et al., 1950). The trick is thus to estimate the coefficients aa, pp, gc corresponding to the different age groups, periods and cohorts selected. Basically, it is no more or less than a matter of modelling the secular Lexis diagram invented in 1872 (see Figure 1) using the contemporary tools of econometrics (Vandeschrick, 1992). The empirical value of this decomposition is primarily to detect cohort nonlinearities, that is to say cohorts characterized by specific behaviour with respect to neighbouring cohorts. This is typically the case in the work of Wilmoth (1990, p. 307) on male mortality over a long period in France where the author detects cohortal fluctuations of + / - 4% around the trend, where the cohorts born in 1898, 1930 and 1958 are marked by an additional relative mortality at all ages, and those of 1880, 1920 and 1948 by an under-mortality. The question that remains unanswered is that of the cause: for the 1898 cohort is it the Great War or the aftermath of the Spanish flu? For 1948, is it the consequence of the improvement in peri-natal conditions after the Second World War, or of a level of education that has increased dramatically compared to other cohorts, or is protection for young adults of this generation due to the coalescence of two factors: the absence of war, as they escaped the Algerian conflict which had been the prospect during the socialization of cohorts born ten years earlier (Bantigny, 2007) and the mass unemployment which was widespread for those born ten years later. Although the social fact is clear, an explanation of its causes has yet to be produced.

Whilst the reading of (APC) model results can detect interesting cohort features where some seem strange, there remains the problem of analyzing the long-term trend. The central difficulty of the version of the (APC) model used by Mason and his colleagues is its indeterminacy: a linear decrease in cohort mortality can also be seen as a cohortal stagnation accompanied by a decline by period from which all age classes benefit. Thus, the model identification problem remains the central concern of this research tradition (Mason and Wolfinger, 2001). Because of this uncertainty, the three stage game is more complex, and the identification of the (APC) model is only possible if additional constraints are placed on the coefficients without which the results are tainted with uncertainty: thus, the linear slope of cohort coefficients (like other time variables) is either random when not fixed in one way or another, or is arbitrary, since it is generally impossible to account for the chosen constraint. The same set of data may result in either a reading in terms of cohort growth associated with age and by a stagnation period, or to another one in terms of decline by cohort associated with a sharp dynamic by age and period, and thus assigning the long-term trend to one of these three stages remains a methodological impossibility. In most countries, seniors have fewer qualifications than young adults: and we know from sociological reasoning based on the idea of ​​irreversible socialization - when the qualification is awarded, it is usually for ever - that the phenomenon is generational: new cohorts have been through an education system that is more developed than that through which the older generations have passed. However, since the APC model is unable on its own to use this single cognitive process, it assigns either the cohort, or a combination of a growth period and a decrease by age, to the level of qualification. The end result will be exactly equivalent. In this particular case, the sociologist would introduce the hypothesis of a zero period effect.

The first phase of research in the 1980s concluded with the stabilisation of methodological contributions such as the general formulation of the APC model, understanding the problem of arbitrary constraints, awareness of the impossibility of separating the linear part of the effects of age, period and cohort (Hastings and Berry, 1979), and the formulation of a general programme of analysis of social change (Mason and Fienberg, 1985). This first period also highlighted some degree of incompleteness, as shown by the lack of consideration of control variables - yet in the formulation of the APC model, it was possible to include covariates such as gender or level of education - or as the skepticism of Glenn emphasises (1976) with respect to the arbitrary choices of constraints on the APC model.

The second phase of research over the past decade has been striving to return to these questions that remain open. Despite the abundant work published by the leading international journals in sociology, demography and social sciences
, that from European and particularly French sources has been declining. The central author of this second period is Yang Yang, who at the time of his principal writings was an assistant professor of demography and sociology at the University of Chicago and then at University of North Carolina.
 I will focus especially on the APC-IE model (intrinsic estimator
), the most radical in its intention to meet the challenge of the uniqueness of the decomposition, and the most criticized for the same reason (O'Brien, 2011), but also the most accessible as this is a statistical command whose implementation is simple.

Both of Yang's models respond properly to the challenge of control by covariates.
  A recurring issue of cohort effects is their origin or their substantial explanation (De Graaf, 1999): the change by cohort must be added to the contextual transformations experienced  by these cohorts (education, level of unemployment at the time of entry into adult life, wars, epidemics, etc.) and modelling should make it possible to compare the raw cohort effect before testing, to the net effect, so as to make allowances for the influence of education level, changes in family structures, and other parameters. For example, Yang and Land (2006) show that the responses of Americans to verbal ability tests have fluctuated by cohort, reaching a maximum for the generations born around 1950; these being the ones who have experienced the culmination of the secular emphasis on school and university training of the U.S. population, with the establishment for the first time of an almost universal norm of education up to the age of 18 and for the same cohort a local maximum of access rates to the Bachelor and Masters degree. To a large extent, these differences in results of verbal ability test rates by cohort are explained by the level of education of the cohort: the cohort fluctuation, strong before the control, then disappears. This is one of the positive advances of the second phase of APC models.

The least convincing aspect of the work of Yang and his colleagues comes from the uniqueness of the decomposition method that is claimed for the "intrinsic estimator" which according to them is able to deal with the model identification problem. The APC-IE model (Yang et al., 2004) claims to remove the indeterminacy of the three stages by entrusting a factor analysis (principal component analysis PCA) with the task of reducing the three collinear dimensions A-P-C to a two dimensional plane. The APC provides a linear combination which then serves as an additional constraint intended to provide a unique decomposition that is "intrinsic" to the problem, as claimed by Yang et al. (2008) in the American Sociological Review. Although the decomposition is indeed unique under this constraint, O'Brien (2011) and especially Luo (forthcoming 2013) have expressed doubts about the optimality of this choice being as arbitrary as any other.  O'Brien also points out that it is not completely original. For my part, another criticism can be made as empirically shown in Appendix 1 of this article: the concrete example of the university degree shows how the supposed optimality of the "intrinsic estimator" may lead to inappropriate results: the APC-IE model suggests a growing level of education with age and that increases with time periods. We lose our degrees as we get older, as the lower rate of graduates among seniors would seem to attest. This result is clearly invalidated by our causal knowledge of this phenomenon primarily driven by new cohorts of young adults, educated over a longer time, but whose educational level will only increase moderately after the age of 25 or 30 years. We actually know that in education, the effect of age cannot be negative (with the exception of the consequences of thesis plagiarism in Germany), while in the case of the degree the different APC methods used by Yang give a clear strongly negative effect of age whose naive interpretation is a sociological nonsense. How can these methodological difficulties be overcome? After these developments and uncertainties, both initial theoretical issues need to be recalled. Firstly, what is the cohort specificity? Secondly, what is its permanence?

Method 1: Evaluating cohort specificity — the APC model 
Yang Yang's answer to the first question, that of the unique determination of specific cohort effects, is the introduction of a constraint on the three stages based on factor analysis. In fact, the indeterminacy of linear C = P – A means that, from the point of view of the data, a linear cohort effect is perfectly identical to an infinite number of possible linear combinations of time and age. The hope of attributing social change to one of three APC stages will necessarily be disappointed. Another solution to this problem requires a reformulation of the cohort effect. We define cohort specificity as the additional information generated by the model (APC) compared to the single model (AP) which corresponds to the sum of an age effect and a period effect. This means that we retain as cohort specificity what escapes its linear component, which is perfectly represented by the model (AP).

In effect, the linear part of the temporal variations cannot be the subject of the modelling because of indetermination. Only the non-linear portion, that is to say, the fluctuation, may be marked out as a cohort specificity: a set of close cohorts demonstrates a specific behaviour different from that of the others insofar as its members are on average and significantly above or below the general tendency over the long term, and before or after control by variables. If no non-linear specificity is revealed the cohort approach brings nothing special to the party compared to a model where only the age and period are used, and should therefore be abandoned if the cohort effects demonstrate a linear social change.

The solution proposed here is to absorb the linear trend coefficients aa, pp, gc, in such a way as to as to make the unknown factor disappear over the estimated slope so as to focus on deviations from linearity. This non-linear part is absorbed by two coefficients of temporal clamping whose substantial analysis is not recommended in the general case:
 what is statistically attributed to the linear effects of age and of period could as much be derived from the cohort or vice versa. This model is called APC-D for De-trended. Therefore, the modelling presented here is not a proposal based like the others on an ad hoc additional constraint, since it results from the following question: what can be attributed to the cohort, after taking into account all effects of age and period?
An "ordinary least squares" type specification is proposed here.
 A continuous dependent variable y to the characteristics of suitable normality (the logarithm of annual income, for example) is measured over a series of cross-sectional surveys carried out at regular time intervals with i samples of individuals. Hence, yiapc is the measure associated with individual i whose age a is known in period p, and therefore cohort: c = p – a. The intervals [amin,amax] and [pmin,pmax] characterize the chronological amplitude of the age and period variables which must be grouped or measured at regular and similar intervals (on an annual, five-year or other basis). The crossing of ages and periods thus forms a table of a rectangular shape similar to the Lexis diagram, even if the first and the last cohort (which are present only once in the table) are be ignored in the calculations so as to improve the confidence intervals for the estimated parameters. We thus observe the interval cohort [pmin-amax+1, pmax-amin-1]. The APCD model allows the introduction of control variables, whether continuous, dichotomous or nominal, Xj, such as sex, educational level, social background, etc. 

When it is combined with an appropriate set of technical constraints
 the model offers an unique decomposition of the fluctuations of APC variables around their respective means and at a zero slope. Once trends are absorbed the coefficients of age show any curvatures of the "life cycle"; period coefficients model the acceleration and deceleration of stages, and also reveal any temporal discontinuities in the coding of variables; and the cohort coefficients — if at least one of them is significantly different from zero — are used to identify characteristics of a particular cohort. Note that if, in (APC) gc equal zero, the model is a simple anova type (AP). We call DCE (detrended cohort effect) the set of cohort coefficients gc with mean zero and slope zero. Difference tests to zero of gc coefficients are then an answer to the question of whether such cohort specificities exist or not. Such a solution has led to similar proposals in the APC literature (Wilmoth, 2001; Chauvel, 2001), but with less systematicity than in the specification presented here. The contribution here comes from the possible use of microdata surveys, of control variables, under different specifications (OLS, logit, Poisson, etc.) permitted by the GLM. This systematicity also makes it possible to provide a programmed version as a STATA command. 
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– The relation p = c + a focuses on indices of the three variables of time. 

– The set of constraints (the sum of the coefficients is zero, the slope is zero, excluding the first and last observed cohorts) provides a unique solution and thus provides a solution to the problem of identification. 

- Rescale (a) is the linear function to rescale the index of age - 1 to + 1, which provides a useful normalization for reading results. 

- Slopea(a)   is the slope of the age coefficients a. Slopea(a) = 0  if and only if 

a [(2a - amin - amax)a] = 0.

– a, p and c are then respectively the coefficients with no trend for the effects of age, period and cohort. 

– 0 is the constant of the model, and jXj corresponds to the control variables included in the model.

– 0 and 0 are time shift variables. When the dependent variable is measured on a scale of homogeneous measurement (no periods of hyperinflation, change-over from franc/euro as unit, etc.), 0 is the slope of the age variable and 0 is the linear growth of successive birth cohorts. Due to the relation p = a + c, we must beware of naive interpretations in terms of linear "effects" causally related to one cohort or another, since these are primarily temporal calibration coefficients.

The introduction of the zero slope constraint on the 
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coefficients, with the linear trend being absorbed by the calibration variables, captures the cohort effect in a different way from conventional approaches. Traditional approaches, those of the 1970s, were based on the introduction of an arbitrary constraint such as π1985= π2010 that it is difficult to justify. Yang et al. (2006) also show that these choices are not optimal from the point of view of statistical uncertainty: since they are only based on parts of the sample, they go with wider confidence intervals than the choice of constraint which, because it is systemic, uses the entire sample. In our APCD, the slope constraint is also based on the entire sample and therefore leads to lower standard errors than in traditional approaches. But unlike the APC-IE model that pursues the ultimate goal but cannot identify a linear trend intrinsic to the cohort, we focus primarily on cohort fluctuations, i.e. non-linearities that the simple combination of age and period cannot represent.

Indeed, in this model (APCD), if no estimated coefficient cohort 
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 is significantly different from zero, the simple model (AP) is quite sufficient to adequately describe the data, and therefore it is possible to dispense with a reasoning in terms of specific generations: we are then are all in line with the great chain of our predecessors and our successors. In addition to testing the significance of the difference coefficients to zero, Raftery's BIC (1986) can help decide between AP and APCD.
 When at least one coefficient dce 
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 is significantly different from zero, we can talk about specific cohorts being involved, that we know deviate from the general trend. Experience shows that this model is capable of identifying various cohort dynamics, U- or V-shaped,
, whether inverted or not, in m and in w, in tilde or whatever else provided that its slope is zero. The application to the case of French deputies (Chauvel, 2010- a, pp. 36-43 ) highlights this type of multimodality. Therefore, APCD is primarily a tool for the detection of non- linearities in social change by generation.

Note also that this same APCD model can tolerate numerous rewrites and for the sake of symmetry we also de-trend age and period; and this choice does not change the nature of the results. Once the methodology of cohort specificity is stabilised, the question becomes that of the permanence of cohort effects.

Method 2: Testing Cohort permanence: the hysteresis test

The APC methodological literature is particularly poor on the issue of the permanence of the cohort effect. This issue is both central and at the same time evaded by the tradition. Thus, the founders evoke the problem: Mannheim is interested in the role of oblivion and death in erasing old generational strata (1928, p. 73-75; 1952, pp. 294-296) and in a more precise way Norman Ryder, in a concessive part of his central section, admits that adults are more flexible in their dynamics of social change than the cohort theory would assume
, from which comes the dual need to intensify research on the diversity of within-cohort social dynamics and those on the higher ductility of cohorts that are already socialized and have entered adulthood. Although this question comes up occasionally (Ellwood, 1982; Hobcraft et al. 1982, Becker, 2000; Yang et al., 2008), scientific production usually circumvents the question especially when it comes to the model. Hobcraft et al. (1982) attempt to express a "cohort model inversion" (p.7 sq) to account for a capacity of subsequent compensation for cohorts that are victims of early difficulties; symmetrically, a "continuously accumulating cohort effect" capable of generating increasing differences can give rise to an amplification of initial differences or inequalities. Henk Becker (2000) insists in particular on the fact that maintaining life-long differences between cohorts requires the existence of sustainable processes of reminder and reinforcement of cohort differences throughout life without which the cohort effects would fade. This is the generational aspect of a central issue in terms of life course analysis: are the effects cumulative or compensatory (Burton-Jeangros and Widmer,) 2009? Is there therefore resilience or on the contrary a "Saint Matthew effect" (DiPrete and Eirich, 2006) (UN) of cumulative (dis)advantage?

Yet, in the APCD model as in most others, there is nothing to say whether a cohort effect is due to a strong early specificity that is absorbed or even cancels itself out, or a permanent specificity that continues throughout life. Cohort effects explained by the APCD model are actually an average of these effects on the observed life-cycle. This average can represent both a permanent, definitive effect of the cohort, or on the contrary a transitory, juvenile and quickly absorbed effect after entry into adult life. Is there hysteresis or indeed dissipation of this cohort effect? This is typically the question posed by Ellwood (1982): a temporary bruise or a lasting scar?

Thus, the question of the hysteresis of the cohort remains complete and should give rise to a suitable test. A path that has been neglected so far is that of the analysis of residuals of the APCD model. If the cohort effect is permanent, then the APCD model residuals - for each cohort - would show no trend with age. On the contrary, if a cohort effect detected by APCD is in reality transient, the APCD model residuals will reveal a compensation of the effect with aging as a regression coefficient between residuals and age of an opposing sign to the cohort effect. Two contrasting examples of these configurations are provided in Appendix 2.

Thus, after running the APCD model a cohort hysteresis test is performed in this way:  if rγiapc are the APCD model residuals, and if rescale(a) is the linear transform of age rescaled from – 1 to 1, then – for each cohort c – the simple linear regression of residuals by age rescaled γiapc = hc rescale(a) + kc can detect the hc slopes significantly different from zero corresponding to an instability of the cohort effect throughout its life course. If all hc are null (not significantly different from zero), the cohort effect identified is stable. When it is an opposing sign to the corresponding coefficient cohort effect γc a non-zero coefficient hc means the decline of the cohort effect with aging (we can call this a "compensatory effect"), however, a non-zero hc of the same sign as its corresponding γc points instead to the fact that there are "cumulative effects" after which the cohort effect intensifies with age. A typical cohort effect is characterized by its specificity and permanence, respectively associated with a cohort effect γc significantly different from zero and a corresponding hc not significantly different from zero. Rescaling age allows us to be even more specific: hc equals - γc when compensation is total, that is to say, when at the end of the life course the cohort effect is erased. Symmetrically, hc equals + γc when the effect emerges from nothing.

Data: Luxembourg income study (lis) and Statistics on income and living conditions (eu-silc)

The data used here are primarily those of the Luxembourg Income Study, an international research centre that has been working since 1986 to harmonize survey microdata on inequalities, based mainly on budget surveys.

We use waves II (around 1985) to VI (around 2005). As the French data for 2010 were not yet available at the date of writing this article (2013), unlike those for the United States, (accessible over a year ago and in a form which makes continuous comparison over a longer period possible), two extracts from the "Statistics on income and living conditions" survey (EU- SILC Eurostat) 2005 and 2010, have been established and harmonized so that they cover the whole period 1985-2005.
 For the United States, the situation is much simpler: LIS data covers the period 1985-2010. The unit of observation is the individual, and we have as the dependent variable the natural logarithm of household disposable income of the individual, after taxes and social transfers, expressed in real terms and per unit of consumption. The equivalence scale chosen here is, as is usually the case in international comparison, the square root of the number of individuals in the household.
 The transition to the logarithm allows simple interpretation of coefficients: in the models +0.1 means a nearly 10% increase. The three time variables as the nominal variable: we use full years. The period variable is unambiguous. A mean age of 25 means belonging to the group of people aged 25-29 years. The cohort noted as 1945 corresponds to people born between 1941 and 1945.

We include a set of control variables generally retranslated in dichotomous form. The level of education is the one standardized by the LIS: the ISCED code that distinguishes educational qualification levels located below the final validation of secondary education, from the completion of secondary and higher levels. As controls we use the sex of the person, the existence of a spouse in the household, and the number of children. A simple indicator for measuring membership of a possibly discriminated minority is introduced differently in each country due to the data limitations of the LIS: in France we use immigration status, and in the United States ethno-racial origin (in the dichotomous form African-American versus all other cases).

Results: Generational Income Fluctuations

In the French debate on whether there are inequalities between generations or not (or cohort differences, specific and permanent, on a hierarchical scale), this type of APCD modelling has not been developed as such
. The descriptive approach was generally preferred, particularly because the sample size was generally assumed as statistical uncertainties were not an issue. Another more pragmatic reason is that the data, including those of earlier years are often compiled into descriptive publications (Bonnet, 2010), which unfortunately reduces the possibilities of analysis, control of relevant variables, comparison of assumptions specified by the specified models. The contribution in empirical terms of this work is to revisit these issues through the standard of living (net income after taxes and transfers per unit of consumption defined by the square root of the number of individuals in the household). The source in this case is the French data from Household Budget Surveys (Budget des ménages — BDM) in the version standardized by the LIS 1985-2005 and supplemented by the SILC 2005-2010 for the most recent period.

As we have seen it is thus a matter of modelling the logarithm of the relative standard of living in a household
 using an APCD model where the control variables are gender, presence of a spouse in the household, the number of children, education, and immigration status. The information was collected for people aged 25 to 64 years; the standard of living is that of the household to which they belong, and the control variables concern their personal characteristics.

FIGURE 2.– APCD cohort model coefficients with controls 

(the dotted lines represent the confidence intervals at 95%) - France
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Source : Author’s data calculations from lis 1985-2005, supplemented by silc 2005-2010, France.

Note : 0.107 (cohort coefficient of the 1950 cohort) means that the specific effect amounts to an increase of 11.3% compared to the linear trend (exp (0.107) = 1.113). At the same age, taking into account the systematic effects of the period, and the characteristics of the educational qualifications of the populations concerned, the first born baby boomers are located 20 points above the members of the extreme cohorts, 1920 and 1975.

The analysis of the control variables shows that as expected, all things being equal, having a partner increases the standard of living of the household, the educational qualification has a positive role, children reduce on the contrary the standard of living, as does being an immigrant (a clear effect that is very significantly negative - 15.7% on the standard of living compared to the reference category that are not immigrants). All things being equal, the cohorts born around 1950 have an average standard of living + 10% above the long-term trend, those born in 1930 or 1980 are between 5 and 10% below the long-term trend.


Table 1. – 
APCD model - ordinary least squares of the logarithm of the standard of living 

in France with controls

Generalized linear models                          No. of obs      =     97422

Optimization     : ML                              Residual df     =     97390

                                                   Scale parameter =  519.8901

Deviance         =  50632098.49                    (1/df) Deviance =  519.8901

Pearson          =  50632098.49                    (1/df) Pearson  =  519.8901

                                                   AIC             =  17406.11

Log pseudolikelihood = -847869106.3     

           BIC             =  4.95e+07

              |               Robust

        ldpi2 |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

     coh_1925 |  -.1018034    .009514   -10.70   0.000    -.1204504   -.0831563

     coh_1930 |  -.0606265   .0085834    -7.06   0.000    -.0774496   -.0438034

     coh_1935 |  -.0273331   .0077685    -3.52   0.000     -.042559   -.0121071

     coh_1940 |   .0340821   .0066812     5.10   0.000     .0209872     .047177

     coh_1945 |   .0887502   .0060425    14.69   0.000      .076907    .1005933

     coh_1950 |   .1077801   .0052686    20.46   0.000     .0974539    .1181063

     coh_1955 |   .0704384   .0049306    14.29   0.000     .0607746    .0801023

     coh_1960 |   .0510441   .0045609    11.19   0.000     .0421049    .0599833

     coh_1965 |   .0056281   .0049128     1.15   0.252    -.0040008    .0152571

     coh_1970 |  -.0354378   .0052351    -6.77   0.000    -.0456985   -.0251772

     coh_1975 |  -.0708664   .0055842   -12.69   0.000    -.0818113   -.0599215

     coh_1980 |  -.0616558   .0069056    -8.93   0.000    -.0751906   -.0481211

     age_0025 |  -.0347537   .0045726    -7.60   0.000    -.0437159   -.0257915

     age_0030 |  -.0082912   .0039822    -2.08   0.037    -.0160962   -.0004863

     age_0035 |   .0001693   .0042276     0.04   0.968    -.0081167    .0084554

     age_0040 |   .0165273   .0047023     3.51   0.000      .007311    .0257437

     age_0045 |   .0461099   .0049492     9.32   0.000     .0364097    .0558101

     age_0050 |   .0385124   .0053103     7.25   0.000     .0281043    .0489204

     age_0055 |   .0018033   .0055066     0.33   0.743    -.0089894     .012596

     age_0060 |  -.0511676   .0052086    -9.82   0.000    -.0613764   -.0409589

     age_0065 |  -.0089097   .0052627    -1.69   0.090    -.0192244    .0014051

     per_1985 |   .0057174   .0034293     1.67   0.095    -.0010038    .0124387

     per_1990 |  -.0291279   .0042356    -6.88   0.000    -.0374294   -.0208263

     per_1995 |   .0332604   .0038264     8.69   0.000     .0257609    .0407599

     per_2000 |   .0052747   .0037348     1.41   0.158    -.0020454    .0125947

     per_2005 |  -.0224062   .0030316    -7.39   0.000    -.0283481   -.0164643

     per_2010 |   .0072816   .0029867     2.44   0.015     .0014278    .0131354

     rescacoh |   .2861026   .0097732    29.27   0.000     .2669475    .3052576

     rescaage |   .2098468   .0053972    38.88   0.000     .1992685    .2204251

     _Ieduc_2 |    .195641   .0040186    48.68   0.000     .1877646    .2035174

     _Ieduc_3 |    .543488   .0051327   105.89   0.000     .5334282    .5535479

      _Isex_2 |  -.0052077   .0034659    -1.50   0.133    -.0120008    .0015854

_Inchildren_1 |  -.0622205   .0049442   -12.58   0.000     -.071911     -.05253

_Inchildren_2 |   -.127051   .0054031   -23.51   0.000    -.1376408   -.1164611

_Inchildren_3 |  -.2028459   .0060531   -33.51   0.000    -.2147098    -.190982

  _Ipartner_1 |   .2719677   .0050364    54.00   0.000     .2620965    .2818389

   _Iimmigr_1 |  -.1574035   .0065538   -24.02   0.000    -.1702487   -.1445583

        _cons |   9.505519   .0059005  1610.96   0.000     9.493954    9.517084

Delta Bic APCD - Bic AP = -592797.4
Source : Author’s data calculations from lis 1985-2005, supplemented by silc 2005-2010, France. 

The net amplitude differences of nearly 20 percentage points, is of the same order of magnitude as the net gender wage inequality between men and women, when the level of education and working time are controlled (England et al., 2012). It is also, as we see in this regression, the same order of magnitude as the gap between immigrants and non-immigrants, and even beyond. The cohort difference does not reach the intensity of that between social classes (a ratio of one to two on the wages of workers and managers, for example), or between levels of qualifications, but there is nothing negligible, except to assert that the inequalities between women and men are also like those between immigrants and non-immigrants. The existence of rich juniors and poor seniors, young traders and poor pensioners, does not invalidate the cohort trend detected here. These cohort fluctuations are robust since the different variants used ​​converge perfectly with similar results. Moreover, when the APC-IE model of Yang and his colleagues is used, we find the same overall shape except that the APC-IE coefficients display a negative non-zero slope. The superiority of the APCD model relates to two points. On the one hand, in APC-IE the non-zero cohort trend means nothing special and could be seen as perfectly random, whereas in APCD, because the zero slope is the reference, we know that the difference with the horizontal refers to cohort specificities. On the other hand, APCD keeps the model residuals to submit for secondary analysis, which helps to understand whether in aging the cohort effect tends to increase, decrease or even to remain stable. Indeed, for the moment (before the hysteresis test), we do not know whether these differences between cohorts are transient or lasting. Inequalities that could fade over time do not have the same importance as permanent inequalities that cannot be overcome with time.

What about the permanence of the generational effect evaluated by the cohort hysteresis test? This test consists of the analysis of the interaction between age and the residuals of the APCD model for each cohort:

- A correlation coefficient significantly different from zero and of opposite sign to the cohort effect identified by APCD would go with a decline of the cohort effect throughout the life cycle (compensation effect) 

- A correlation coefficient significantly different from zero and the same sign as the corresponding cohort effect would go with an intensification of the cohort effect (cumulative advantages /disadvantages) 

- A significantly non-zero coefficient indicates stability in the cohort effect.

Table 2. – Hysteresis test – France (model with control)
Linear regression                                      Number of obs =   90960

                                                       F( 10, 90949) =    1.63

                                                       Prob > F      =  0.0906

                                                       R-squared     =  0.0002

                                                       Root MSE      =  .49121

--------------------------------------------------------------------------------

               |               Robust

residuedevapcd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

---------------+----------------------------------------------------------------

coco~c.rescala |

         1930  |    .005654   .0122584     0.46   0.645    -.0183723    .0296804

         1935  |  -.0006961   .0113907    -0.06   0.951    -.0230216    .0216295

         1940  |  -.0118595   .0104907    -1.13   0.258    -.0324211    .0087021

         1945  |  -.0056761   .0104634    -0.54   0.587    -.0261843    .0148322

         1950  |   .0138486   .0110144     1.26   0.209    -.0077395    .0354367

         1955  |   .0334813   .0107639     3.11   0.002     .0123842    .0545784

         1960  |  -.0081103    .008667    -0.94   0.349    -.0250976    .0088769

         1965  |  -.0106989   .0091619    -1.17   0.243     -.028656    .0072583

         1970  |  -.0023668   .0085125    -0.28   0.781    -.0190513    .0143177

         1975  |   .0021646   .0080736     0.27   0.789    -.0136596    .0179889

         _cons |  -.0003065   .0025446    -0.12   0.904    -.0052938    .0046808

--------------------------------------------------------------------------------

Source : Author’s data calculations from lis 1985-2005, supplemented by silc 2005-2010, France. 

This test allows us to conclude that cohort effects identified here are stable over time and are thus not subject to compensatory dynamics. We even see here a Matthew Effect (a cumulative advantage effect) significant at the 2 per thousand threshold: the 1955 cohort, initially relatively better located than average, received a relative advance on its path significant to the order of 3 points.

So time has nothing to do with the case: for a cohort, if one is relatively poor at the age of 25 years, this remains true. From the point of view of the standard of living, the specificity of cohorts born in France around 1950 was to benefit from an average income 10% above the trend, after controlling for the effects of level of education, family structures, immigration status, and gender.
 This prosperity of the first born of the baby boomers compared to their elder and younger counterparts is a robust and remarkably durable structure within French society (Chauvel, 2010a). In contrast, the cohorts born in the 1970s experienced at the same age living standards that were 18 percentage points below that of the first-born baby boomers, compared to the configuration in which nothing had changed from the point of view of cohort balances, and this is a gap in net terms which remains at the same order of magnitude, as we have seen, as that between women and men in employment, and immigrants and non- immigrants in terms of standard of living. Although generational inequalities are less central in the sociological literature as those experienced by immigrants, the magnitude of differences is similar, almost as if, with respect to the generation of their parents, the cohorts born around 1970 arrived in a country that was not their own. As shown by the hysteresis test, this structure is permanent, even strengthened, for the 1955 cohort.

Comparison: France as a mirror of the USA

A quick comparison shows that the French case does not reflect the general case, if such exists: the United States presents an original and different profile of cohort dynamic, but also of hysteresis. Considering the American case is appropriate as a way to understand, by contrast, the case of France. The American depression of the late 1960s came earlier than the great French economic downturn, so we must expect earlier fluctuations in the time of generations. In addition, protected or state employment was never extended as widely, and even though the crisis that extended into the 1980s was really severe in the United States, the alternation between generations of protected adults and of young people facing lasting mass unemployment is not as clear in North America. It is therefore possible to anticipate weaker fluctuations in the U.S. than in France. Finally, for similar reasons, the flexibility of the U.S. labour market is likely to be conducive to catching generations of young people in difficulty earlier (and respectively to more difficulties for people of greater seniority), while the hysteresis of generation status could be a feature of the French situation.

We follow exactly the same methodology as for France except that we replace the variable immigration status by an ethnicity variable as employed by the U.S. official statistics, reduced to the difference between "white non-Hispanic" (1) versus all other cases (0) since it is what we have in the first survey, Current population survey 1986 of the LIS data. The other difference is that we include 2010 for the United States because the survey is now available and standardised by the LIS
.


Table 3. – APCD model - ordinary least squares of the logarithm of the standard of living 

in France and USA without (I) then with controls (II)
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coh_1925     -0.0747***    -0.102***  -0.00858       0.0336***

           (0.00996)    (0.00951)    (0.00931)    (0.00850)   

coh_1930     -0.0506***   -0.0606***   -0.0214*     0.00668   

           (0.00902)    (0.00858)    (0.00833)    (0.00761)   

coh_1935     -0.0341***   -0.0273***   -0.0215**   -0.00584   

           (0.00818)    (0.00777)    (0.00717)    (0.00643)   

coh_1940      0.0211**     0.0341***  -0.00411     -0.00742   

           (0.00717)    (0.00668)    (0.00635)    (0.00586)   

coh_1945      0.0881***    0.0888***    0.0395***   0.00736   

           (0.00654)    (0.00604)    (0.00513)    (0.00458)   

coh_1950       0.106***     0.108***    0.0405***   -0.0105*  

           (0.00568)    (0.00527)    (0.00484)    (0.00439)   

coh_1955      0.0568***    0.0704***    0.0169***   -0.0232***

           (0.00536)    (0.00493)    (0.00429)    (0.00381)   

coh_1960      0.0246***    0.0510***   -0.0100**    -0.0334***

           (0.00493)    (0.00456)    (0.00386)    (0.00344)   

coh_1965     -0.0144**    0.00563     -0.00789*     -0.0239***

           (0.00532)    (0.00491)    (0.00345)    (0.00314)   

coh_1970     -0.0432***   -0.0354***  -0.00356      -0.0108** 

           (0.00564)    (0.00524)    (0.00390)    (0.00354)   

coh_1975     -0.0372***   -0.0709***   0.00135       0.0296***

           (0.00614)    (0.00558)    (0.00456)    (0.00410)   

coh_1980     -0.0420***   -0.0617***   -0.0212***    0.0378***

           (0.00720)    (0.00691)    (0.00526)    (0.00476)   

age_0025     0.00336      -0.0348***   -0.0591***    -0.106***

           (0.00446)    (0.00457)    (0.00362)    (0.00344)   

age_0030     -0.0120**   -0.00829*     -0.0466***   -0.0504***

           (0.00432)    (0.00398)    (0.00333)    (0.00298)   

age_0035     -0.0248***  0.000169      -0.0200***    0.0177***

           (0.00451)    (0.00423)    (0.00357)    (0.00326)   

age_0040    -0.00998*      0.0165***    0.0346***    0.0724***

           (0.00496)    (0.00470)    (0.00361)    (0.00326)   

age_0045      0.0340***    0.0461***    0.0851***     0.103***

           (0.00532)    (0.00495)    (0.00403)    (0.00374)   

age_0050      0.0433***    0.0385***     0.110***     0.102***

           (0.00580)    (0.00531)    (0.00433)    (0.00388)   

age_0055      0.0138*     0.00180       0.0569***    0.0356***

           (0.00590)    (0.00551)    (0.00468)    (0.00424)   

age_0060     -0.0379***   -0.0512***   -0.0382***   -0.0560***

           (0.00556)    (0.00521)    (0.00447)    (0.00409)   

age_0065    -0.00982     -0.00891       -0.123***    -0.118***

           (0.00562)    (0.00526)    (0.00458)    (0.00416)   

per_1985   -0.000227      0.00572     -0.00858**  -0.000741   

           (0.00360)    (0.00343)    (0.00331)    (0.00301)   

per_1990     -0.0260***   -0.0291***  -0.00487      -0.0163***

           (0.00442)    (0.00424)    (0.00316)    (0.00287)   

per_1995      0.0379***    0.0333***   -0.0347***   -0.0406***

           (0.00412)    (0.00383)    (0.00302)    (0.00277)   

per_2000      0.0153***   0.00527       0.0691***    0.0763***

           (0.00416)    (0.00373)    (0.00295)    (0.00266)   

per_2005     -0.0391***   -0.0224***    0.0283***    0.0382***

           (0.00333)    (0.00303)    (0.00252)    (0.00227)   

per_2010      0.0121***   0.00728*     -0.0492***   -0.0568***

           (0.00327)    (0.00299)    (0.00236)    (0.00213)   

rescacoh       0.450***     0.286***     0.364***     0.280***

            (0.0100)    (0.00977)    (0.00902)    (0.00825)   

rescaage       0.230***     0.210***     0.219***     0.159***

           (0.00547)    (0.00540)    (0.00469)    (0.00441)   

educ: fin secondaire      0.196***                  0.387***

            (0.00402)                 (0.00441)   

educ: supérieures      0.543***                  0.766***

            (0.00513)                 (0.00455)   

sexe: femme   -0.00521                   -0.0494***

            (0.00347)                 (0.00260)   

1 enfant    -0.0622***                -0.0862***

            (0.00494)                 (0.00353)   

2 enfants      -0.127***                 -0.193***

            (0.00540)                 (0.00365)   

3 enfants     -0.203***                 -0.358***

            (0.00605)                 (0.00449)   

partenaire ds ménage      0.272***                  0.362***

            (0.00504)                 (0.00342)   

immigré ou Afro-Américain     -0.157***                 -0.169***

                        (0.00655)                 (0.00310)   

constante     9.822***     9.506***     10.27***     9.717***

           (0.00225)    (0.00590)    (0.00186)    (0.00535)   

N          101530 97422 465783 445518

BIC        1806940978 1695738580 7617566100 7028198398

Delta BIC -111202398 -589367702


Source : Author’s data calculations from lis 1985-2005, supplemented by silc 2005-2010, France - USA

Note : The coefficients shown with the corresponding standard errors; the stars indicate the degree of statistical significance * 5%, ** 1%, ***: 1%.

In the United States, the control variables show similar effects to the French case, except that in terms of standard of living, American educational qualifications are more profitable (on average, but the variance within each group is strong), as is having a spouse, while a child is more expensive, as is being a woman. Being white non-Hispanic in the United States is the same difference as being a non-immigrant to France, the differences being not significant.

In an expected way, cohort effects exist in the United States but are weaker than in France: the "Generation X" born from the late 1950s, which certainly did not experience the Vietnam War but made its entry into adult life in the economically depressed context of the 1970s and 1980s, is marked by a decline in the relative standard of living. However, the generations born from 1975 have experienced improvement: these being people who started their careers in the economic acceleration of the Clinton years. However, although these effects are significantly different from zero,
, they do not have the same scale as the French fluctuations.

FIGURE 3. - Cohort coefficients of APCD model with controls 

(dotted lines represent confidence intervals of 95%) - United States
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Source : Author’s data calculations from lis 1985-2005 USA

The other difference with France is that these cohort effects are not definitive in the lives of American cohorts. The hysteresis test shows that cohorts born in the 1950s have significantly improved their lot on average over their life cycle: they end up relatively better-off than they had started. This hysteresis test helps to see the difference between France, where cohort effects are strong and stable, and the United States, where these effects are small and sometimes flexible. In this case, the hysteresis test means that the 1940 cohort began significantly better than it has ended in relation to the average trend of the cohort calculated by APCD, while the 1950 cohort experienced the opposite trend. Nevertheless, the American generations born in the 1960s are not catching up after their bad start.

Table 4. – Hysteresis Test - USA

Linear regression                                      Number of obs =  412398

                                                       F( 10,412387) =    2.92

                                                       Prob > F      =  0.0011

                                                       R-squared     =  0.0001

                                                       Root MSE      =  .66363

--------------------------------------------------------------------------------

               |               Robust

residuedevapcd |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

---------------+----------------------------------------------------------------

coco~c.rescala |

         1930  |   .0001806   .0096939     0.02   0.985    -.0188192    .0191805

         1935  |  -.0104098   .0088127    -1.18   0.238    -.0276824    .0068628

         1940  |  -.0243727   .0084975    -2.87   0.004    -.0410275   -.0077178

         1945  |   .0109209   .0078694     1.39   0.165    -.0045029    .0263448

         1950  |   .0289778   .0099423     2.91   0.004     .0094912    .0484645

         1955  |   .0160561    .009087     1.77   0.077    -.0017542    .0338663

         1960  |   -.005902   .0074006    -0.80   0.425     -.020407    .0086029

         1965  |  -.0041239   .0057162    -0.72   0.471    -.0153275    .0070796

         1970  |   .0051725   .0062271     0.83   0.406    -.0070324    .0173775

         1975  |   -.007635   .0063635    -1.20   0.230    -.0201073    .0048373

         _cons |    -.00013    .001982    -0.07   0.948    -.0040147    .0037547

--------------------------------------------------------------------------------

 Source: Author’s data calculations from lis 1985-2005 USA

A quick comparison of French and American welfare regimes captures these basic differences: French society is a society of statuses marked by the preference of individuals and families for early conquest of a final position, for a protected "place" or job; (Cécile Van de Velde (2008) describes a "social pressure" (p. 113) urging young people to quickly find a position after graduation in an environment where young people feel they have "no margin for error." Early stabilisation of a career and of a social status with long-term visibility and protection against the vagaries of life is one of the central goals of social actors, while the young of other societies can focus on the diversity of experiences and on self-discovery.

We find these ideas in international comparisons of the working of the labour market: the American world is much less regulated, more fluid between economic sectors, between geographical states, and between employers, and is marked by occupational episodes that are almost half as short as in France (Auer and Cases, 2002, p. 25), with 11.1 years for the average seniority in employment in France, against 6.6 years in the United States. France is closer to a model of stable careers (Lazear, 1979) where the loyalty of workers is achieved through strong protection against social risk. In his critique of the work of Boyer (2004) who argues that the liberal model has a reduced ability to address unemployment, Schröder (2013) shows that the most regulated models of which France is a central example are hardly able to find a balance again once the economic depression has passed. The response of employment and wages to shocks in the U.S. economy is stronger than in France (OECD, 2010), but they also recover quickly after a crisis, and although the young American generations can experience unemployment, they catch up with the trend afterwards.

This American fluidity is more conducive to testing by the efforts of young workers who although often poor are less affected by mass unemployment at their entry into adult life, and especially likely to find an upward trajectory, although it is both more random and on average less unfavourable than the French case. The United States remains a world of reinforced intra-cohort inequalities but from a generational perspective we do not see a permanent discount of around 20% on average between the generation born in 1950 and that of its children born after 1970 .

The argument of absolute progress in the long term and that of intra-cohort heterogeneity

In the introduction, we saw that beyond the argument of the impermanence of the cohort effect - that we rejected from an empirical point of view - two criticisms are often made about a generational reading of the changes in French society. On the one hand, young people will benefit in the long-term from the prosperity linked to secular enrichment (2% in the view of Cohen, 1994): the impoverishment of young people would only be relative, and not absolute. On the other hand, there would be an unequal division (intra-cohort) of inter-cohort inequality, the most vulnerable groups within the new generations bearing the burden of the generational slowdown.

On the first point, an analysis of the argument that the impoverishment of young people is only relative is somewhat shocking to the ears of European welfare specialists: even if their loss is only relative (relative to the average for example), the growing difference (absolute in this case) between the groups in difficulty and the rest of the population is a fundamental problem in developed societies. In France the generalisation of an absolute view of poverty over the last thirty years, and the consequences that would have had on social policies where income support for those with the smallest incomes was confined only to maintaining the absolute standard of living, would have led to a far more difficult social situation than we have experienced.
 From a purely empirical point of view, one way to assess this argument about long term progress is not to analyze the standard of living on a relative basis (relative to the average for the year), but rather in real terms, that is to say by only controlling for the price index (and for the franc-euro currency changeover).

One way to objectify the finding is to modify the APCD model so that instead of absorbing the long-term trend by calibration variables, the solution is to not constrain the cohort coefficients to comply with a zero slope and to remove rescale(c) from the model. It is no longer possible then to test the hysteresis of the cohort effect, but it shows how for a given age, cohorts are enriched in real terms compared to the previous ones or not, and after review by the conventional variables. Here again, comparison between France and the United States is rewarding. The comparison (Figures 4a and 4b) captures the generational contrast between the two countries.

FIGURES 4a and 4b. - Logarithm of the cohort coefficient of the detrended model in

France and the United States by cohort
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Source: Author’s data calculations from lis 1985-2005, supplemented by silc 2005-2010, France - USA

Note: The values ​​represent the growth of the logarithm of standard of living of the cohorts, net of the effects of age and control variables. The French cohorts born from 1950 to 1975 showed the standard of living at the same age, located 10% above the average for all cohorts.

The comparison shows that in both countries, the long term slope is close (0.74% for France and 0.70 % for the U.S.), but the profiles are markedly different. A strong break in slope appears in France (the growth is largely absorbed by the cohorts born before 1950) and greater continuity is observable in the United States, with a slight acceleration of real standard of living for more recent cohorts at the end of the period. The very strong trend break in France means that while the older cohorts were marked by a growth of nearly 1.5% per year over the preceding ones between those of 1925 and those of 1950, the most recent — those born in 1960 — are declining; although weakly but already in a significant manner. France and the United States have experienced phases of faster and slower growth, but the great contrast is in the generational sharing of crisis, when the relative prosperity of the first-born baby boomers is in obvious contrast with the net stagnation in real terms of adult cohorts under 50 years old today. The recovery of the cohort born in 1980 is on a much shallower slope than that of the generations who entered the world of work at the time of the Post-war boom, and we must ask ourselves about the consequences of the long-term economic crisis of 2008 and 2013 on their trajectory. The relative decline of young French generations born from 1960 to 1975 or later is an absolute stagnation in a context where seniors have progressed markedly.

It is possible to argue that the American situation of better growth for recent generations is not so good, since this average growth between cohorts hides growing inequalities among new cohorts. This is true but the fact remains that France is specific in its mean stagnation for the age classes under 50 years old.

FIGURE 5. - Logarithm of the absolute living standards of those with baccalauréat 

(0 = log of the average of the year) by age class

(population average level of education, or ISCED = 3 or 4)
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Source: Author’s data calculations from lis 1985-2005, supplemented by silc 2005-2010, France - USA

A frequently heard argument in France is that these difficulties of new generations mainly focus on the most vulnerable populations. The lower qualified pull the mean down while others, and especially those with the baccalauréat, are fine. This last argument is about intra-cohort heterogeneity. Different observers, as we have seen, tend (usually without proof ) to attribute the phenomenon to the "most fragile", to those "groups who are in most difficulty" or to the "least qualified", while the rest are apparently unaffected. The thesis presented here is that, on the contrary, the generational problem concerns the cohort in general: when the best qualified are struggling, those without educational qualifications have little hope of advancing
.

In reality (Figure 5), intermediate levels of education face the same redistribution of living standards by age group. In 1985, those with a baccalauréat aged over 55 were located 15 points above those with a baccalauréat aged under 40. In 2010, the standard of living of young baccalauréat holders grew by 5% within five years. For those over 55, people with this same educational level showed an increase of 22%.

To use a more sophisticated form of modelling to compare the fate of different levels of education 
 we must think in terms of interactions. The anti-generational argument raises the idea of ​​an interaction between cohort and educational qualification while we are assuming here that this interaction is negligible in the first instance, since the generational phenomenon is general, even if it can be achieved differently, with variable intensities and forms in different sectors of society. The APCD model and the data it comprises made ​​it possible to test these competing hypotheses, through the introduction of an appropriate interaction between a linear cohort variable and the level of education.

TABLE 4. - APCD Model - ordinary least squares of the logarithm of the standard of living 

in France with interaction between education level and the linear variable 

of cohort standardized

Generalized linear models                          No. of obs      =     97422

Optimization     : ML                              Residual df     =     97386

                                                   Scale parameter =  517.2277

Deviance         =  50370737.86                    (1/df) Deviance =  517.2277

Pearson          =  50370737.86                    (1/df) Pearson  =  517.2277

                                                   AIC             =  17394.98

Log pseudolikelihood = -847326817.9                BIC             =  4.93e+07

-------------------------------------------------------------------------------

        ldpi2 |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

--------------+----------------------------------------------------------------

 (…)

    trendedu2 |   -.047258   .0076123    -6.21   0.000    -.0621779   -.0323381

    trendedu3 |   -.086848   .0104602    -8.30   0.000    -.1073496   -.0663465

(…)

-------------------------------------------------------------------------------

Source : Author’s data calculations from lis 1985-2005, supplemented by silc 2005-2010, France.
Note : In the APCD model, two standardized cohort trend (trend) variables are introduced, trendedu2 (for the trend corresponding to the baccalauréat) trendedu3 for that of university-level graduates.

The result of this model (Table 4) is clear: the interaction is very significant, but in the opposite direction to that expected by the proponents of the argument that intra-cohort heterogeneity is to the disadvantage of the less educated. The most highly qualified (ISCED 5/6) of the new generations have tended to suffer a more strongly declining standard of living than the less educated: as the cohort trend is standardized, the most highly educated of the youngest cohorts have lost more than 20 points compared to the trend of the less educated. This result could be explained by the fact that the French social policies of universal minima are obviously to the relative advantage of the most vulnerable segments (which are supported) rather than to those at the top. In this respect, a qualified person in process of being downgraded has little protection. In the debate on downgrading, these results support the arguments of Peugny (2009) against those of Goux and Maurin (2011).
 The history of the last 25 years is not that of detachment from above of the living standards of the educationally qualified. The dynamics were negative for all young people, and more to the relative detriment of graduates.

Once again, we find this set of stable and robust results over the fifteen years during which they have been developed (Chauvel, 1998): 1) so far, the gap between seniors and juniors has increased to the detriment of the most recent arrivals 2) the disability at the entrance to adulthood is permanent (there is no catching-up) and 3) contrary to some claims, the phenomenon is tangible to the very middle of French society, at the median level among the educationally qualified, but also amongst middle management or above, and is not confined to the "less affluent", "less qualified"  and " least qualified", because the educational qualification, as Antoine Prost has written, is an increasingly necessary condition for success, and at the same time one that is increasingly insufficient. This problem of development of French society is not limited just to the confines of the system of social stratification, for those on the outskirts who suffer, but penetrates to its centre.

It may be that French family solidarity partly offsets the differences between familial generations,
 but by widening intra-generational differences between beneficiaries and others. Although income inequality in France is lower and more stable than in many neighbouring countries, the problematic fate reserved for new generations is not merely the sacrifice of a socio-demographic category (youth), it is also a handicap for the future since, as we have seen, the scar effect is permanent, and devalued young people will become struggling adults and impoverished pensioners who cannot support in their turn their own children. With generational dynamics, the question is not so much about a group as the future of society. This dynamic helps explain why the moderate progress that has been led by today's seniors may well escape their successors because of the lack of intergenerational social transmission. Compensation by family solidarity is not a sustainable solution to the problems of employment and support by the welfare state experienced by new generations.

Thus, it seems that many observers of French society have underestimated the negative and lasting effects of the nature of the French welfare system which, in order to protect workers with some seniority, pushes on to the young (and other vulnerable groups) and perhaps more than elsewhere on to these people, the cost of adjustment and of the economic crisis: this configuration may end up by marking the long term of the younger generations facing this crisis, and making them miss out on their entrance into adult life with irreversible consequences. Difficulties which would have been cyclical ones become permanent and specific to the cohort in France. What unites youth, women and immigrants is to a certain extent the fact of representing a competition that threatens the "insiders" who were already in employment during the 1970s, a future that must be averted. Each of these groups must pay 15-20 % of their income on average as an entry fee into social life.

*

*
*

Generational inequalities and denial

If the APCD method represents a conceptual and technical clarification based on specificity, i.e. the non-linearity of the cohort effect, the hysteresis test that accompanies it here is a unique innovation. This set of methods improves the diagnosis in terms of generational inequality by showing both the specificities of certain cohorts and especially their permanence. Thus, in the case of the standard of living in France, it is no longer possible to say that generational inequalities are residual (no more so than are gender inequalities or those between immigrants and natives) nor that with time they will improve spontaneously through a catching-up, nor that overall growth will provide a solution, and nor do they only concern the poorest.

The differences in living standards thus measured are significant, substantial and durable: as has been said, time does not matter in this case as a generation that is privileged at thirty will remain so. Such has been the generational dynamic of France. The French youth who encountered mass unemployment on leaving school or university thirty years ago have not only missed out on their entrance into adult life, but they are also still paying for the consequences. Each cohort that followed extended the slope in the direction of decline. The comparison with the U.S. shows that the French generational dynamic is particularly strong and durable, as an analysis of the comparative working of welfare regimes helps to capture. From an interpretative and pragmatic standpoint in terms of social policy, this work highlights how France is handicapped by its inability to integrate the young and to improve the standard of living for the adults they will become. It is here that we see the relevance of generational analysis in terms of the sociology of social inequality and stratification. It is not simply an extension of the range of inequalities, but a particularly productive tool of analysis of social change. Contrary to the suspicions that generational analysis wants to replace class inequalities by inequalities between young and old, this tool makes it easier to understand the interaction between generations and the dynamics of inequality.

Each of these elements of generational research and its results as presented here make it possible to consider further advances. Firstly, improving the APCD technology and hysteresis test is possible by making use of a more parsimonious model for an overall diagnosis, in a single parameter, of the degree to which cohort fluctuations are reduced over time. Then, this particular study is dedicated to one standard of living (which is a central dimension of economic inequality), but a systematic analysis of the dimensions of inequality, of socio-cultural and political differentiation remains to be carried out with these new methods:  wages, social rights, family transfers, inheritance, housing, access to political representation, etc.  From the comparative point of view, we need to expand and systematize the present Franco-American outline, in order to understand how various welfare regimes have given rise to such different and even divergent generational responses, and why. But following this stage, it may be in terms of social policy and debate that extensions are most necessary and pressing.

Following this diagnosis, these "cohort gaps" in living standards now make it possible to speak without imprudence of generational inequality. Such inequalities are specific and permanent, and are able to distinguish not just "birth cohorts" but the contours of true and distinct "social generations", the carriers of contrasting generational contexts, of identities, if not opposing interests, perhaps of mobilisations and concomitant social immobility
 and of specific inequalities which are not reducible to class inequalities but are ones that are complementary. This analysis of generational inequality is disturbing for a simple reading of vertical class inequality because it also reveals a more oblique time and inequality, in relation to social cohorts and generations. This complexity disturbs those who would like realities to be simple. There would be the danger of interpretation in terms of "generational domination", or even "injustice between generations", if not "generational exploitation"? It would be dangerous to question whether there are systematic beneficiaries of generational asymmetry, who are able to advantageously reinforce their positions acquired by a strengthened political and economic base and through the organization of the denial of this reality.

However, the generational social fact presented here in terms of standard of living is not an isolated one. Employment (Koubi, 2003), social mobility and downgrading (Peugny, 2009), the value of qualifications (Chauvel, 2010b), the renewal of the social group of teachers (Farges, 2011), housing (Bugeja, 2009), wealth, taking holidays, political representation and suicide (Chauvel, 2010a), are all areas where, evidently, something generational is concerned, particularly in France, where the first born baby boomers have enjoyed a rate of progress throughout their lives which stifles their successors, who are unable to catch up. Moving from the social fact of the stability of generational inequality to an interpretation in terms of intentionality is dangerous, but so politically-speaking is the social fact of the economically dominant generations, in which their numerical weight —double that of others in national representation — is a prime element. Despite these dangers, the conclusion of this study is that it remains the case that it would be difficult not to recognize the social fact of generational inequality.
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APPENDIX 1. – An example where the Yang APC-IE model is failing: 

educational level in the United States
The Yang model claims optimality in finding the best possible decomposition of APC effects. In the following example, devoted to educational expansion and qualifications in the United States, it seems that this hope is disappointed. This example can be replicated
.

Let us thus consider holders of a Bachelor's degree or higher qualification (MA, PhD, etc.) and measure its expansion through the APC model. To do this, we establish a series of surveys every 5 years from 1975 to 2010 of cross-sectional Current Population surveys standardized and accessible through the IPUMS project (King et al., 2010).

We have, in addition to the ag5 age, period (year), the level of education, and various contextual variables. The bamore variable is the dichotomous signifier variable: holder (1) or not (0) of a Bachelor's degree or more, a variable that lends itself to modelling of the APC-IE and APCD type with a logit type specification, with as control variables gender and ethnicity variables which are membership or not of the Hispanic group, and membership of the African-American group.

The results of the APC-IE model show a slightly higher education level by cohort, a sharp decline with age and a sustained increase in the period. This is obviously an artefactual result: we know (our cognitive abilities and knowledge of social processes allow us to affirm) that the educational level of an individual cannot decline with age, except in truly exceptional cases, such as plagiarism in Germany. Academic growth was driven by the rise from generation to generation of the investment received.

In contrast, our APCD model identifies nonlinear fluctuations around the trend, and in particular the specific situation of the cohort born in 1950, which benefited from a strong increase in its education, well above what the long-term trend would predict (Card and Lemieux, 2001).

These difficulties of the APC-IE model are unfortunately more general and taint, it must be feared, all of the work that has entrusted APC models with the task of separating linear trends of age, period and cohort. The HAPC-type models (APC family multilevel hierarchical models) applied to educational qualifications have the same intrinsic vice: qualification decreases with age. All these models can identify interesting fluctuations, of the cohort in particular, for detecting the specificity of certain social generations.
 However, all these models fail on both hands in identifying trends and permanence. On the one hand, since they are devoted to the "vain" if not futile search for identification of the linear trend, (Glenn, 1976), what they detect in the matter concerns artefacts, and only deviations from the trend are likely to provide a cohort interpretation. On the other hand, by losing sight of the question of the difference in the linear trend of cohorts,
 they struggle to identify cohort specificities, whose durability they therefore cannot test.

FIGURES 4a, 4b and 4c. - Profiles of coefficients of age, period and cohort for holders 

of a Bachelor's degree (or higher) in the United States, 

by Yang's APC-IE model

a. – The age effect according to APC-IE model 

(horizontal axis: age, vertical axis: logit coefficient obtained 

a BA or higher)
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b. – The age effect according to APC-IE model 

(horizontal axis: period, vertical axis: logit coefficient obtained 

a BA or higher
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c. – The age effect according to APC-IE model 

(horizontal axis:cohort, vertical axis: logit coefficient obtained 

a BA or higher
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d. –  The age effect according to APCD model 

(horizontal axis: age, vertical axis: logit coefficient obtained 

a BA or higher
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APPENDIX 2. – An example of the  simulation and detection capabilities of the APCD model

To test the capabilities of a model, one solution is to simulate typical configurations that it must examine and towards which it must react as expected. To do this, we will generate three relatively realistic basic configurations, corresponding to the empirical studies analysed here. 

Thus, we generate 60,000 people over five quinquennial surveys (1985-2005), aged 25 to 64 years that we will regroup in increments of 5 years. We generate a standard of living of lognormal type marked by a Gini of 30.3% and a decile ratio of 4.1, thus of the order of magnitude of inequalities in the UK (more unequal than France and less than United States). Computing a random dichotomous variable called "sex" makes it possible to have a control variable.

FIGURE 6. - Logarithm of the relative standard of living of the 1950 cohort according to age in  simulations 2 (stable cohort effect of + 16%) and 3 (cohort effect absorbed throughout life) 

(zero level is the average of the other cohorts)
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In the first simulation, we have no cohort effect on the standard of living: the cohort coefficients of the model are thus not significantly different from zero. In a second stage, we create a cohort effect corresponding to an increase in the standard of living of 16% of the cohort born in 1950. The APCD model can detect this increase. Note that other cohorts are characterized by slightly negative cohort coefficients, because the sum of all coefficients must be equal to zero. The hysteresis test is negative: calculated cohort coefficients are hence stable.

 

In a third simulation, we have an excess of standard of living variable for the 1950 cohort: +22% at age 35 years + 8% at age 55. There is therefore a strong cohort effect for the youth of the 1950 cohort, an effect which fades and vanishes during aging. The hysteresis test can detect this decline of the cohort effect. The APCD models corresponding to the three simulations make it possible to contrast three configurations:

1) The absence of cohort effect appears clearly. 

2) The cohort effect localised to the 1950 cohort is detected by cohort coefficients, and the hysteresis test confirms their permanence. 

3) The APCD model identifies a localised effect in the 1950 cohort, but the hysteresis test underlines its decline in the aging cohort. Comparing the value of the DCE coefficient of the 1950 cohort (+ 0.137) and the corresponding hysteresis coefficient (- .076) means that after a full life cycle (the Rescale (age) variable value range being - 1 + 1), the cohort effect of goes from 0.21 to 0.06.

Therefore, we have a model that is able to spot the difference between a temporary shock in the life-cycle and a lasting specificity due to a cohort, which did not previously exist in this systematic form. Let us finally be specific that the APCD model, like a telescope or any other measuring instrument, provides better observations when the remarkable phenomenon being studied is located in the centre of the viewing device. Thus, if the specific cohort, rather than being in the centre where it will be easily identified, is the first or last interval studied, the coefficients will present a form that is hard to see. However if, on this interval, the non-linearity concerns the pre-penultimate cohort (or symmetrically the postpeninitial cohort), simulations show conclusively that the APCD model will spot the phenomenon.


Table 5. – APCD hysteresis model and test of three simulations
	apcd
	Sim1
	
	Sim2
	
	Sim3
	

	coh_1930
	0.0090
	 
	-0.0099
	 
	-0.0097
	

	coh_1935
	-0.0151
	 
	-0.0331
	***
	-0.0303
	***

	coh_1940
	0.0010
	 
	-0.0161
	 
	-0.0134
	

	coh_1945
	0.0041
	 
	-0.0121
	 
	-0.0096
	

	coh_1950
	0.0066
	 
	0.1398
	***
	0.1370
	***

	coh_1955
	0.0014
	 
	-0.0130
	 
	-0.0175
	*

	coh_1960
	-0.0055
	 
	-0.0190
	*
	-0.0250
	***

	coh_1965
	-0.0064
	 
	-0.0190
	*
	-0.0233
	*

	coh_1970
	-0.0004
	 
	-0.0121
	 
	-0.0122
	

	coh_1975
	0.0054
	 
	-0.0054
	 
	0.0041
	

	age_0025
	0.0055
	 
	0.0055
	 
	-0.0044
	

	age_0030
	-0.0032
	 
	-0.0032
	 
	-0.0075
	

	age_0035
	-0.0059
	 
	-0.0059
	 
	0.0093
	

	age_0040
	0.0042
	 
	0.0042
	 
	0.0137
	

	age_0045
	-0.0004
	 
	-0.0004
	 
	0.0017
	

	age_0050
	-0.0009
	 
	-0.0009
	 
	-0.0067
	

	age_0055
	-0.0037
	 
	-0.0037
	 
	-0.0172
	*

	age_0060
	0.0043
	 
	0.0043
	 
	0.0111
	

	per_1985
	-0.0007
	 
	-0.0007
	 
	-0.0011
	

	per_1990
	0.0010
	 
	0.0010
	 
	0.0011
	

	per_1995
	-0.0025
	 
	-0.0025
	 
	-0.0020
	

	per_2000
	0.0048
	 
	0.0048
	 
	0.0051
	

	per_2005
	-0.0026
	 
	-0.0026
	 
	-0.0031
	

	rescacoh
	0.0044
	 
	-0.0019
	 
	-0.0415
	*

	rescaage
	0.0015
	 
	0.0015
	 
	-0.0249
	***

	_Isex_2
	-0.0022
	 
	-0.0022
	 
	-0.0021
	

	_cons
	0.0055
	 
	0.0204
	***
	0.0208
	***





	Test H
	Sim1
	
	Sim2
	
	Sim3
	

	1930
	-0.0019
	
	-0.0020
	
	-0.0061
	

	1935
	0.0013
	
	0.0013
	
	-0.0017
	

	1940
	-0.0011
	
	-0.0011
	
	0.0009
	

	1945
	0.0008
	
	0.0008
	
	0.0134
	

	1950
	0.0045
	
	0.0045
	
	-0.0757
	***

	1955
	0.0019
	
	0.0019
	
	0.0325
	

	1960
	-0.0019
	
	-0.0019
	
	0.0073
	

	1965
	0.0016
	
	0.0016
	
	0.0050
	

	1970
	-0.0009
	
	-0.0009
	
	0.0008
	

	1975
	-0.0015
	
	-0.0015
	
	0.0016
	


Note : * : threshold 0.01 %, ** : threshold 0.001 %, *** : threshold 0.0001 %.
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� These arguments broadly cover the criticisms raised in the paper "Les généralisations abusives de Louis Chauvel (The unfair generalisations of Louis Chauvel [Clerc, 2007]) who had analyzed generational wage inequality six years earlier (2001) and even highlighted the risk of breaking the generational pact (2000), without reference to previous work. Allegre (2011) puts his own case thus: "The generational approach masks inequalities within generations. The difficulties related to entering the labour market are not in fact shared by all young people." (p. 4), and ignores the literature on complementary analyses in terms of classes and generations (Chauvel, 1999). For Clerc (2007) "Certainly, young people have been affected. Painfully. But low-skilled youth much more than young people with educational qualifications" (p. 85). "Obtaining a first occupation is much more difficult than before, even for young graduates. But this diminishes with time: by the age of 30 those with educational qualifications will almost always be in sustainable employment [...] when a paid career starts, the catching-up process begins." These authors do not support their statements with an empirical corpus that would support a  demonstration of a growing gap between the educationally qualified and others, or that there is a catching-up process.


� This sociological problem ought not to be one of social problems as much as the inability of contemporaries to see them. In the same way as before the Annales school, narrative history focused on great men and a linear causality, and lost sight of a problem-oriented analytical history, whose purpose is broader, encompassing attitudes and whole social and economic structures (Bloch, 1949), today's sociology risks being trapped in the stories of its informants, who are often simultaneously the victims of social denial of their condition. In sociology, the problem of generations, where anything and everything can be claimed, the story of social actors is of no help, since the problem has not been circumscribed  in advance by other methods.


� The birth cohort therefore forms the group of individuals characterized by their sharing of the same age throughout their lives. In so far as the individuals in this group are marked by different social backgrounds, and carry characteristics of gender, culture and of distinct aspirations, birth cohort is not a specific social group. In certain particular socio-historical circumstances, in so far as the individuals of the same cohort share specific historical experiences from the period of education, when the essential features of their adult personality are formed, in greatly contrasting social contexts, different from other generations, and marking their collective memory, and in a particular Zeitgeist, the cohort can form a specific social group: a social generation.


� Following the English-language tradition, it will be mainly the issue of "birth cohort",  a technical demographic concept above all, which can characterize individuals born in the same year (Ryder, 1965). In a more continental-European tradition, it is possible to speak of "social generations" (Mannheim, 1928) when these cohorts are characterized by specific contexts and permanent and prominent characteristics. The clear delineation between the two traditions tend to fade as a growing number of English-language writers have been interested in structuring social identifiable generations from specific cohorts (Edmunds and Turner, 2002, 2005; Hart-Brinson, 2010).


� For some writers this intra-cohort diversity is an obstacle to cohort analysis: because there will be rich and poor in each cohort, inequality between cohorts is irrelevant. A return to Mannheim makes it possible to go further: the youth of the post-World War One era who were Mannheim's contemporaries were culturally and politically formed in the context of the emergence of Nazism and Communism, and of the radicalization of monarchism and the hope of stabilizing social democracy. The concept of generation does not imply the reduction of youth identity to a unique culture that no more exists a today than it did in 1928: what produces its identity is the spiritual unity made ​​up of counterpoints, contradictions or radicalized clashes, this Manheimian "entelechy" that creates a contextual community amidst the violence of social relations. "Thus within any generation there can exist a number of differentiated, antagonistic generation-units. Together they constitute an 'actual' generation precisely because they are oriented toward each other, even though only in the sense of fighting one another." (Mannheim, [1928] 1952, pp. 306-7). I would be more likely to write "particularly by fighting one another" rather than "even though only in the sense of fighting one another". Social differences do not preclude the existence of generations any more than they suppress the notion of gender or ethnicity.


� The issue of permanence is barely sketched out in Hobcraft et al. (1982) with the cohort inversion model whose formulation is lacking, and that of specificity has not been given the attention it deserves.


� This is particularly the case in Lelièvre et al. (2010, p. 30) who avoids any reference to the econometrics of the generation effects they are trying to reinvent. Similarly, on a subject as central as downgrading by cohort, Goux and Maurin (2011, p. 83) write as if there was no literature on the separation of age and cohort effects.


� The main literature reviews are those of Smith (2008) and Yang and Land (2013).


� Up to now, the central contribution - illustrated by twenty-five articles published from 2003 to 2012 in the leading journals - is primarily of two families of models whose aim is to meet the twin challenges of using control variables and the lifting of the arbitrary constraints on identification, so as to converge on a single decomposition. The APC-Hierarchical Cross-Classified random-effects model (HAPC-CCREM) family presented for example in Yang (2008), and that we will not elaborate here, is based on a multilevel analysis in which the cohort and period are in competition, where age is stylized by a polynomial function.


� This model has produced an abundant literature (Yang et al., 2004 ; Yang and Land, 2006 ; Yang et al., 2008, Fu et al., 2011).


� STATA software allows the addition of specific statistical procedures, particularly through the open syntax of Repec (Research papers in economics: http://repec.org) archive of Boston College. It is thus possible to download programs implemented by Yang and colleagues (2004), through the command: ssc install apc.


� The principal models devised by Yang that come out of his most important articles are compiled in the book by Yang and Land (2013) that was published just before the present article.


� The interpretation of the slope is possible, however, in cases where there is no ambiguity on the dependent variable (for income, for example, inflation must be controlled, as well as conversion problems such as the transition to the euro) or the respective roles of the explanatory variables, as is the case for educational qualifications whose cohort form is known.


� Based on the GLM (general linear model) procedure of STATA, APCD offers the same specification (logit, Poisson, etc.). As with the Yang model, it is available for download in STATA: ssc install apcd.


� The coefficients of the vectors A, P and C have zero sum​​, the slope of these coefficients is zero and two time parameters absorb linear trends. These specifications ensure the uniqueness of the decomposition.


� This type of linear constraint can easily be programmed in advanced statistical software. This general formula, once developed and applied to the case of cohorts available in our data (see below) gives the following constraint in a literal way, which simplifies itself:


– 45 γ1930 – 35 γ1935 – 25 γ1940 – 15 γ1945 – 5 γ1950 + 5 γ1955 + 15 γ1960 + 25 γ1965 + 35 γ1970 + 45 γ1975 = 0.	�This constraint then requires that γc coefficients have a zero slope. 


� Gelman and Rubin (1999) criticize the massive and undistanced use of BIC which is too often seen as the ultimate test of a good model, while it is primarily a criterion of choice between parsimony-based models, i.e. with a small number of coefficients. It seems that the diagnosis in terms of BIC leads to rejecting statistically significant but substantially meaningful effects.


� The inverted V-shape that we find in the French case, and which contrasts with the straight-line dynamic of the United States, is thus not contained in the premises of the method, but in the social fact that the first born of French baby-boom were on average young adults who were advantaged by comparison with others, and are now young seniors rather advantaged by social history, while also during the 1990s having been rather well endowed economically as adults in midlife, in contrast at the same time with the seniors of yesterday and today's juniors.


� "The intellectual convenience of the assumption that development ceases once adulthood is attained must be sacrificed in the face of the annoying complexity of reality." (Ryder, 1965, p. 860). In his open conclusion on possible new research avenues, Ryder insists on exceeding the limits of the standard APC model: "The case for the cohort as a temporal unit in the analysis of social change rests on a set of primitive notions : persons of age a in time t are those who were age a-1 in time t-1 ; transformations of the social world modify people of different ages in different ways ; the effects of these transformations are persistent. In this way a cohort meaning is implanted in the age-time specification. Two broad orientations for theory and research flow from this position : first, the study of intra-cohort temporal development throughout the life cycle ; second, the study of comparative cohort careers, i.e., intercohort temporal differentiation in the various parameters that may be used to characterize these aggregate histories." (p. 861).


� Nearly 600 papers are available on the site, most of which were published subsequently.


� In particular, the age profiles of disposable income per consumption unit of LIS-2005 and SILC-2005 are similar but slightly different to within 5% more or less (in a way that reinforces the thesis of growing generational shifts presented here). Therefore, profiles by age group of SILC-2005 and 2010 were systematically shifted in parallel to the two dates so as to eliminate the break in series in 2005 between the LIS source and SILC. Results from the 1985-2005 LIS database and the amended one are perfectly similar except that the sample is larger and therefore has lower statistical uncertainties.


� Using the so-called Oxford scale hardly alters the results: the differences noted, where they exist, are small, and are never significant.


� The work of Lelièvre et al. (2010) could be seen as an exception, but the modelling implementation does not remove the trend in the cohort effect. The older studies of Bodier (1999) and Anguis et al. (2002) have the same limitations.


� With this variable, each year is characterized by a mean of zero, this variable is symmetrical, and its values ​​provide the relative differences in the annual average since 0.1 + means 10% above the average.


� Note that here, in modelling the living standards of households, the gender effect is zero in France, and marginally significant in the United States. This seemingly paradoxical finding derives from the fact that here we have the household income where, with women and men living together, gender inequalities are compensated. The coefficient for women can be significantly negative if single mothers, in sufficient numbers, have incomes lower than those of single men.


� The LIS could only harmonize the French data for 2005 last year, because it was able to access it earlier; this transmission delay is harmful because as its data is not as recent as that in other countries, international research often excludes France from comparative studies (Pressman, 2009).


� American samples are also six times larger than for France, hence greater significance of the coefficients.


� In fact, this situation prevails in the United States, where a target of maintaining the absolute living standards of the poor has led to a considerable expansion in the gap between the poorest and the richest.


� This is not a causal relationship, but one of the parallel effects on several segments of youth of inequality between generations, which have a degree of autonomy over traditional social inequalities in terms of class or social hierarchy.


� In the sense of a widening gap in living standards between the non-qualified, victims of change, and the qualified who are not affected.


� The introduction of an interaction between the square of the cohort and level of education, intended to identify non-linear effects on the cohort, has no effect.


� We do not count the publications that report this family solidarity as an attempt to invalidate the idea of ​​tensions between social generations (Arber and Attias-Donfut, 2000). This "Myth of generational conflict" must be so frightening that it involves continuously avoiding measuring its existence. In fact, this family-oriented literature can barely tell the difference between familial transmission of economic resources and social transmission of an intergenerational progress pact. The apparent pacification of family relationships may well conceal the inability to pass on the social resources that seniors had received at the time of their own youth to future generations: full employment, wage increases, low cost housing, the keeping of promises on extending social rights, and the extension of what Victor Hugo called 'labour proud' to the lower classes.


� Some cohorts appear not to have mobilised in defence of their interests, as if alienated and without awareness of the social facts of which they are the primary victims, even though (or because) family solidarity is supposed to mitigate them.


� These results can be reproduced using the procedures APC-IE APCD developed in STATA (importable by running the "ssc install apc" and "ssc install apcd" instructions). This syntax on the next page: www.louischauvel.org / apcdcpseduc.do will find these results.


� One can think of Pampel and Hunter (2012) who detected generational fluctuations in environmentalist opinions over the period 1973-2008 using a HAPC model showing the specificity of the first born American baby-boomers.


� Cohort coefficients such they are extracted by the APC-IE and HAPC models have a significantly non-zero trend about which we can say nothing in the general case, and which it might be advisable not to analyze.
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