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Abstract: In the Age-Period-Cohort APC tradition (MannheirB28; Ryder, 1965; Mason et al. 1973;
Hobcraft et al. 1982; Yang et al. 2004; O'Brien 2Q1he detection of “intrinsic” cohort effects is a
general aim. Here, a better APC method is propasexntder to make the difference between “linear
trends” and fluctuations. To do so, the APC-D (datted) model delivers a DCE (detrended cohort

effect, having a zero-sum zero-slope shape) geiraimeters.
Expression of the model

An OLS specificatiohof the APCD model is presented here: we considEpendant

variable y, for instance the logged annual incoime, microdata set of independent cross-
sectional surveys. Heref pertains to individual i of age a in period p, ahds belonging

to the birth cohort c=p-a. The intervalg,fganad and [pnin,Pmay denotes respectively the age-
span and the periods of observation defined byiaessef cross-sectional independent sample
surveys carried with a regular pace p (yearly,amheb years, for example); the age groups a
are based on the same pace of time than periodsjlixippose no hole in the a p rectangle.
We exclude the first and the last cohorts of thieregions of the models, in order to improve
the confidence intervals of the parameters. Thémjrcthe interval [Rin-@maxtl, Pnax@min-1].
Control variables (continuous or dichotomic oneg)s¥ch as gender, race, education, state,

etc. are to be included as covariates.

The APCD separates linear trends on the one hathflwtuations on the other. The linear
trends of age, period and cohort can not be disglhgd properly within exceptions because
of the linear relation a=p-c. Thus, the linear tr@art of the model must be considered as

blank linear parameters. Besides this problemptbdel performs a unique decomposition of




age, period and cohort fluctuations around thedtreith the inclusion of appropriate
constraints where the pertaining sets of age, @gena cohort parameters have a zero-sum
and a zero-slope that solve the traditional idimtifon problerfi of the APC (Wilmoth,
2001, Chauvel, 2001). In general, we focus at firsthe DCE (detrended cohort effect,
having a zero-sum zero-slope shape) which exphes&ohort effect” defined as the cohort
fluctuation component of the variable. The testhef difference to zero of the DCE is the

central aspect of the cohort problem.

y* =a,+m, +y, +a,rescalda) + y,rescaléc) + 5, + Z,BJ. X, +¢&
i

p=cra (APCD)

O) |2 a.=2m, =2y, =0

Slopg (a,) = Slopeg, (77,) = Slopg (y,) =0
min(c) < ¢ < max(c)

The set of constraints —on the zero-sum, zero-slapd on the domain of estimation
of the cohort effects that excludes the first drallast cohort— produce a unique

estimate of DCE and solve the old APC identificagowoblem.
* Rescale(a) is the linear function that rescalesrttiex a (age) from -1 to 1.

* Slope(ay) is the linear slope of thee, estimates. Slop@,)=0 if and only if
25 [(23- = Ghin - anax) aa] =0

* 0y T andy. are respectively the detrended age, period andrceffects. That,

effects fit the categorical period changes, andhlte to absorb the period-specific

! The GLM procedure of STATA offers a wide range pésification from OLS to logit or
Poisson models of different kinds. Unfortunatelgioal or polytomic logit models, and also
guantile regressions, can not be easily handled.

2 Several solutions have been proposed, such asahg Yang and colleagues APC-IE model
which generally performs accurate results. The @nbpblem of APC-IE is the production of
unstable cohort estimates since their slope isabtestwhen one changes the metrics of the
dependant variable. For instance, the estimated-KEP¢bhort effects are different whether
one considers nominal wages or real ones when B@DAprovides a unique DCE since the
difference between real and nominal wages is albsldoly the period coefficients.




changes in measurements of the dependant varedfdets of inflation, etc. The,
represent the non-linear age changes. For our peypdqalso named “detrended
cohort effects” DCE) are the most important estesaif this model since

significantly non-zerg. coefficients will detect cohort effects.

* [ois the general intercept, afK; pertain to the controls by selected covariates suc

as gender, race, education, etc. that can be utestin the model.

* 0 is the interperiod, intercohort linear slope oéag is the interperiod interage linear
slope of cohort. Since we have a linear relatioa+g; these two coefficients are not

to be naively analysed in terms of age and colftetts but as blank linear intercepts.

In this APCD model, if no cohort effegt is significantly different to O, the simple agedan

period AP model is sufficient representation ofad&aftery’s (1986) BIC could help to
decide between AP and APCD. Conversely, when at teee of the DCE(0) estimates is
significantly different to 0, the pertaining coheftect can be defined as an average specific

behavior for the cohort, averaged on the availagkespan.
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