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Intro Wage Dispersion
We already considered the failure of the law of one price in the labormarket:

• There are big differences in pay across industries,
• ... and across firm sizes.
• A standard human capital wage regression like

ln wit = βxit + εit

explains about 30% of wage varia�on.
• Today we start to talk about (measuring) the remaining 70% .
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Intro: Beyond Mortensen (2003)
• We have seen in Mortensen (2003) that a very simple model
with homogeneous workers and firms can already generate
wage dispersion.

• Obviously workers and firms are not all iden�cal.
• Does it ma�er that I am firm j and you are worker i?

• What’s the role of a worker-firm-specificmatch effect?• Are all 24 year old graduates from ScPo iden�cally valuable to apoten�al employer?
• Unobserved worker and firm heterogeneity seem to be veryimportant.

• How important, and which ma�ers more?• How could we to measure those things
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Abowd et al. (1999) (AKM)

• Why do high-paying firms pay high wages?
• Use matched employer-employee data.
• Measure person and firm fixed effects.
• Find that

1 Person effect is more important
2 Person and firm effect are not highly correlated.

6 / 65



AKM Fixed Effects Model
In a series of papers, AKM introduce

yit = αi + ψj(i,t) + xitβ + εit (1)
Observed:

• yit: Outcome of person i (log wages for example)
• xitβ: Observable characteris�cs rewarded equally at all firms

year, age, educa�on, industry, ...
• εit: Residuals

Unobserved:
• αi: premium for person i (at all firms). person FE

• ψj: premium for anyone working at firm j. firm FE
j(i, t): i is employed by j in t.
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AKM Iden�fica�on Problem
How is (1) iden�fied?

yit = αi + ψj(i,t) + xitβ + εit

i t j yit

1 1 1 12
1 2 1 14
1 3 1 21
1 4 1 23
1 5 1 30
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Iden�fying Assump�ons
1 Exogenenous Mobility :

E [εit|i, t, j(i, t), xit] = 0

• Once we condi�on on types i, j, there is no addi�onal info in ε topredict y• Rules out offer sampling, or other selec�on of workers onmatch-specific component
2 No serial correla�on in ε:

Cov (εit, εns, |i, t, n, s, j(i, t), j(n, s), xit, xns) = 0 if i 6= n or n 6= s

• past εit−k can’t influence current εit.• Mr n’s εnt can’t influence your εit.
3 Firms have to be in the same connected set :

• Inden�fica�on relies onmoving workers.• If 2 firms are not connected by a mover, they can’t be compared.
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Es�ma�on
• Linear model.

• capture iden�ty effects with a dummy
• Usual approach:

1 Recover firm fixed effect from movers by FD:
• yit′ − yit = ψj(i,t′) − ψj(i,t) + εit′ − εit• Do formovers only: j(i, t′) 6= j(i, t).

2 Recover worker fixed effect
• α̂i =

1
ni

∑t(yit − ψ̂j(i,t))• Do for full connected sample
• Can use non-movers only to get hedonic β̂

yit = xitβ + νit
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AKM: Data

• French data from Declara�on Annuelles des Salaires (DAS)1976-1987
• Can track work history at worker/establishment level
• 5.3 million observa�ons
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AKM: Results

• Surprisingly, corr(α, ψ) ≤ 0

• Across specifica�ons, there is either zero or nega�ve associa�onbetween worker and firm FE.
• Suggests that there is no or nega�ve sor�ng in the labor market.
• Be�er firms hire worse workers.
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Other Results. From Lopez de Melo’s JMP
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Assorta�ve Matching

• Posi�ve Assorta�ve Matching (PAM)
• Nega�ve Assorta�ve Matching (NAM)
• What could mo�vate NAM?
• Why does the AKM setup find this result?
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Cri�cism

1 Maybe the model is misspecified. Nonlinear model needed?
2 Bias because of either small T or N?

Maybe we observe to few movers?

3 Maybe mobility is not exogenous as assumed?
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Linear Specifica�on
• We want sugges�ve evidence that linear FE model is correct.
• Symmetric wage changes for moves in opposite direc�ons?
• Consider people (i, s)moving between firms (j, k):

yi1 − yi0 = ψj − ψk + εi1 − εi0

ys1 − ys0 = ψk − ψj + εs1 − εs0

• Linear setup implies that E[∆y] is equal and opposite for i and s,i.e.
E[∆yi] = ψj − ψk = −(ψj − ψk) = E[∆ys]

Remark: A more complicated model could assume φ(i, j) instead of
αi + ψj.

• We can check this with data⇒ Card et al. (2013).
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Card et al. (2013)
• Focus on increase in (heterogeneous) wage inequality in WestGermany.
• This has changed tremendously across the wage distribu�on.
• 20-80 percen�le gap widened 20 log points 1996-2009.
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Card et al. (2013) are using AKM

Want to separately iden�fy rising inequality of pay ...
• ... across different workers, and
• across jobs for the same worker.
• They divide 1985-2009 into 4 intervals and do AKM on each.
• and compare es�mates across those intervals.

Along the way, jus�fy linearity assump�ons of AKM.

20 / 65



Contribu�ons

• Show that strong separability assump�ons form AKM are nearlymet in data.
• Find li�le evidence for endogenous mobility.
• Find that increase in wage inequality stems from both workerand firm FE, but also rise in assorta�veness of matches.
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Historical Background: Germany 1980-2009 I
1 Collapse of Soviet Union and subsequent German reunifica�on
2 Ca 1.7m East Germans moved to the West in early 1990s.
3 Ca 2.8m ethnic Germans from Eastern Bloc.
4 Many of those were unskilled and contributed to a rise inunemployment in Western Germany (Glitz (2012))
5 Poli�cal decision to impose West German wage scales onEastern immigrants led to breakdown in tradi�onal collec�vebargaining. (83% of workers 1995 vs 63% in 2007 undercollec�ve bargaining)
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Historical Background: Germany 1980-2009 II
6 By mid 1990s German unemployment hit 10%.
7 1996 reforms trying to liberalized the labor market.
8 1999 briefly reverses this trend.
9 Recession of 2001 increases pressure again and leads to HartzReforms 2003–2005.
10 Hartz reduces benefits of longterm unemployed, introducessubsidies for low-wage jobs.
11 Also eliminates employee por�on of social security taxes for

mini-jobs.
12 All of this led to an expansion of part-�me and low-wage work,

reducing unemployment.
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Data

• German Social Security Data. Very high quality: daily wages foruniverse of popula�on covered by social security (i.e. nomini-jobs), linked to the work establishment.
• Censoring: up to 12% of male wages are top-coded in this data.They use a Tobit model to impute this upper tail.
• Compare this to sample of appren�ces (60% of Germanworkforce), but with low censoring rates. Find similar results.
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Summary Stats
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Inequality Trends I
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Inequality Trends II
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Inequality Trends III
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Sor�ng?
• Figure IV in par�cular shows that dummies for eachestablishment greatly reduce the variance of the residual in thewage equa�on.
• Implies a rise of only 0.05 in std error vs 0.13 in standard model.
• Suggests: different employers used increasingly different wagepolicies.
• Cau�on: There may be non-random sor�ng of workers to firms.Here this is problema�c becase no way to control for workerunobserved heterogeneity.
• could es�mate an establishment effect purely from composi�onof workforce, even in the absence of an employer effect(remember defini�on of this effect!)
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Iden�fying Sor�ng
• If varia�on in wages comes only from sor�ng, a mover will notexperience large wage changes. They will sort into a similar firm.
• Contrarily, suppose different firms pay different av. wagepremiums.
• Then all movers (no ma�er their characteris�cs) who move tohigh-paying firm will experience wage increase on average.
• This is symmetric for moves to low-paying firms.
• Authors look at movers’ wage data, classified by whether originand des�na�on firms where high/low paying firms.
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Remember AKM: Linear Specifica�on
• We where looking for sugges�ve evidence that linear FE modelis correct.
• Linearity implies symmetric wage changes for moves in oppositedirec�ons.
• Consider people (i, s)moving between firms (j, k):

yi1 − yi0 = ψj − ψk + εi1 − εi0

ys1 − ys0 = ψk − ψj + εs1 − εs0

• Linear setup implies that E[∆y] is equal and opposite for i and s,i.e.
E[∆yi] = ψj − ψk = −(ψj − ψk) = E[∆ys]
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Event Study: Effect of Job Changes on Wage
Remember from AKM: Linear setup implies that E[∆y] is equal and
opposite for i and s.

• They look at the mean of wages for movers before/a�er moves
• Addi�onally, classify the firms by mean of co-worker’s wagesinto 4 bins.
• This is a proxy for ∆ψ, the firm FE in AKM.
• We want to see whether ∆ψ is different for differently directedmoves.
• Picture shows only moves from/to top/bo�om quar�le.
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Event Study: Effect of Job Changes on Wage, 1985-1991
Remember: Linear setup implies that ∆y is equal and opposite for i
and s.
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Event Study: 2002-2009

• Different movers-to-be have different mean wages.
• Gains/losses appear to be symmetric.
• Gains/losses are more pronounced in the later period.
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Econometric Model

yit = αi + ψj(i,t) + xitβ + rit (2)

• They use a standard AKM model.
• Specify a richer error r and discuss poten�al threats toiden�fica�on.
• Interpreta�on of ψ: rent-sharing, efficiency wage premium orstrategic wage pos�ng (Burde�-Mortensen)
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Error Structure r

rit = ηij(i,t) + ζit + εit

All components have mean zero:
• ηij: idiosyncra�c premium for i working at j. A random matcheffect.
• ζit: unobs human capital accumula�on, health shocks, outsideoffers. Random walk with dri�.
• εit: other mean-rever�ng factors.
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Iden�fying assump�on: Connected Set

• Establishment and person effects are iden�fied only within a
connected set of firms. They are linked by moving workers.

• Es�ma�on performed only on that connected set. 95% ofworkers and 90% of firms.

37 / 65



Assump�on on Job Assignment

• The composite error r needs to be orthogonal to person andfirm effects, as well as covariates x.
• Key issue is whether E[f jr] = 0?
• Sufficient condi�on on employment probability func�on G:

P(j(i, t) = j|r) = P(j(i, t) = j) = Gjt(αi, ψ1, . . . , ψJ), ∀i, t

• Does not preclude systema�c pa�erns of employent moves
• es�mator condi�ons on job sequence.

38 / 65



Endogenous Mobility?
• Is there sor�ng based on η, ie the match effect?

• If such sor�ng, interpreta�on of psi changes. because workerswill have different premia at different employers, depending ontheir match value in each case.• test: if workers select on this match component, should seedifferen�al changes in wage for up and down movers. we dont.• Also: run fully saturated model with a dummy for each job andsee if it performs be�er in terms of stat fit.
• dri�: some abili�es may be slow to reveal. so workers who turnout worse than expected are paid less than expected and viceversa. Also Postel-Vinay and Robin 2002 wage poaching.however, cannot explain moves to low wage establishments.
• Also rule out cyclic moves between high and low wageemployers.
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Results: Es�ma�on Sample
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Parameter Es�amtes

• both person and firm effects variance increase
• correla�on between both also rises
• high explanatory power (compare RMSE and R2)
• small fit improvement from fully saturated match effect modelinterpreted as match effects being uncorrelated random effects.
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Results: Parameter Es�mates
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How do par�cular cominba�ons of workers/firms look?

• We want to further inves�gate par�calur combina�ons ofmatches.
• say high skilled workers at low wage firms should have a verylarge mean residual wage.
• That should show up as a large residual variance in AKM (andinvalidate the model)

43 / 65



Results: Residuals
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Redo Event Study with Es�mated Model
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What Changed in the German Labor Market?

• we have seen ineq increase.
• corr of person and firm effects increased
• individual ineq increased (alpha)
• but how are those distributed among high/low rank firms andindivduals?
• in other words, how did sor�ng change?
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Sor�ng in 1985-1991
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Sor�ng in 2002–2009
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Decomposing Effects

• Which component was most relevant in increase of Var(y)between interval 1 and 4?
• person effect: 40%
• firm effect: 40%
• covariance term is 34% of total rise in wage variance.

49 / 65



Firms changed - Collec�ve bargaining status?

• we see big differences between interval 1 and 4 in firm premium.
• how did those differences occur?
• Did exis�ng firms change their wage policies, or did new firmsstart with new policies, or was it a combina�on?
• How does this relate to collec�ve bargaining coverage ofgerman workers?
• Calculate std.dev of firm effects in each interval by birth year ofthe firm.
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Cohort Effects: Firm age
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Conclusions
• Germany experienced subs�antal increase in wage inequality inthe last 25 years.
• Was this due to changes in demand and supply of factors (tradeand technology), or labor market ins�tu�ons?
• Here, show that inequality widened in both firm and workerdimensions.
• Moreover, high wage workers are more concentrated at highpaying firms.
• AKM linearity assump�on seems to hold in this data.
• Large connected set seems to be important.
• How important?⇒ Andrews et al. (2012)
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Limited Mobility Bias: Andrews et al. (2012)

• Limited mobility of workers may explain why many studies findzero or nega�ve correla�on in worker and firm FEs.
• Posi�ve correla�on would imply posi�ve assorta�ve matching(PAM) in the labor market. This would be intui�ve and in linewith Roy, Becker and Sa�nger.
• However, AKM and followups find nega�ve correla�on.
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A�empts at explaining the AKM result

1 structural models a�emp�ng to replicate this finding fail. in fact,kircher and eeckhout show that itff�s impossible to iden�fyfrom wage data alone.
2 Maybe the 2-way FE model is misspecified? What about matcheffects? (Remember Card et al. (2013) though)
3 Limited mobility bias. Fewer movers imply downward bias ofes�mated correla�on if there is in fact PAM.
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Methodology
The literature uses linked employer-employee data to es�amte

yit = αi + ψj(i,t) + xitβ + εit (3)
for i = 1, . . . , N workers and j = 1 . . . , J firm over t = 1, . . . , Tyears.

• Workers move between firms. We observe M moves.
• Main assump�on is strict exogeneity:

E[εit|xit, αi, ψj] = 0

meaning moves are independent of ε but can be func�ons of αand ψ.
• Evidence for PAM comes from observing/es�ma�ng

Corr(αi, ψj) > 0
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Bias
Andrews et al. (2008) show that es�ma�on of Corr(α̂i, ψ̂j) is biased:

α̂i − αi = −xi(β̂− β)− (ψ̂i − ψi) + εi

• If ψ is overes�mated, α is underes�mated on average.
• and vice versa.
• If true correla�on would be posi�ve, es�mated one isdownward biased.
• They show that as M increases, the bias decreases.
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Data

• German Federal Office of Labour (Bescha��igtensta�s�k)
• These are all social insurance-registered workers.
• Know workplace.
• Limit analysis to 3 states Bavaria, North Rhine Westphalia andSaxony.
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An Experiment

• Want a clean experiment that increases M only.
• choose a 10% random sample of workers (p = 0.1) andremember firm id’s of those workers.
• increase p un�l 1 in steps
• but keep the set of firms fixed from step 1.
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Experiment Setup
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Main Result

61 / 65



Discussion

• There is clearly a posi�ve corrla�on in German data.
• Many studies donff�t find this because they sample fromanywher in the M/J axis
• No�ce that increase the sample size alone does not help! Wereally need to have sufficiently manymovers per firm.
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Result
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