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Introduction

e |t is increasingly argued that labor markets are pervasively
imperfectly competitive (Manning, 2011; CEA, 2016)

- Textbook competitive model: Worker's wage depends only on her
own productivity, no matter which employer she works for

- Imperfect competition: employers, workers or both may derive
additional value or rents from ongoing employment relationships



Introduction

e |t is increasingly argued that labor markets are pervasively
imperfectly competitive (Manning, 2011; CEA, 2016)

- Textbook competitive model: Worker's wage depends only on her
own productivity, no matter which employer she works for

- Imperfect competition: employers, workers or both may derive
additional value or rents from ongoing employment relationships

e Goal: Develop, identify and estimate a model to quantify the size
of such rents earned by U.S. employers and workers, and

- Show relevance of imperfect comp. for inequality and tax policy

- Offer a unifying explanation for observed wage structure, pattern
of worker sorting, and pass-through of firm and market shocks



Introduction: Our study and some related literatures

Study of two-sided heterogeneity
AKM 1999, see reviews in Card et al. (2016), and subsequently, Song et al.
(2018), Sorkin (2018), Bonhomme et al. (2019) and Kline et al. (2018)

Earnings dynamics and firm-level shocks
Guiso et al, 2005, Friedrich et al. (2016); Lamadon (2016)
Kline et al (2018b) & Kogan et al (2018): effect of patents

Abowd & Lemieux (1993), Garin & Silverio (2019): effect of export prices

Compensating differentials and wage inequality
extensive literature reviewed in Taber and Vejlin (2016) and Sorkin (2018)

Monopsonistic Competition
Manning (2003), Bashkar (2002), Manning (2011), Card et al. (2016)



Key features of the U.S. labor market



Data and descriptives

e We use administrative data from the U.S.

- Population tax records for individuals (W-2)

- Business/corporate income tax returns (1120; 1120-S; 1065)
- Covering the years 2001-2015

e Baseline sample: Trying to conform with existing work:
- Prime-aged workers, aged 25-60
- Earnings > full-time employment minimum-wage equivalent
- Linked to firms (i.e., C-corp, S-corp, Partnership) with V.A. >0
- 89.6M unique workers 6.5M unique firms

e Stayers sample: extra restrictions:

- Workers stay in the firm for several consecutive years
- Firms have at least 10 stayers

- Firms belong to industry-region with at least 10 firms
= 10.3M unique workers, 1.5M unique firms



Sample Size

‘Workers Firms

Panel A. Baseline Sample

Unique Observation-Years Unique Observation-Years
Full Sample: 89,570,480 447,519,609 6,478,231 39,163,975
Panel B. Movers Sample

Unique Observation-Years Unique Observation-Years
Movers Only: 32,070,390 207,990,422 3,559,678 23,321,807
Panel C. Stayers Sample

Unique 6 Year Spells Unique 6 Year Spells
Complete Stayer Spells: 10,311,339 35,123,330 1,549,190 6,533,912
10 Stayers per Firm: 6,297,042 20,354,024 144,412 597,912
10 Firms per Market: 5,217,960 16,506,865 117,698 476,878

Detailed sample characteristics | Sample comparison to literature



Statistical model of earnings and value added

Firm log value added:
Yir = G+ Y+ S+ 0y
firm  market
e Log wages of workers
Wit = Pujie) + Wiy + Vit + 0w, 1 Vit

why = wh_y + YUyt + L Upig),e + Hit

7,7 tell us how firm and market performance relates to earnings
- if markets are perfectly competitive, we should expect v ~ 0

¢i; tells us about firms pay policies:

- how much does ¢;; depend on the employer?
- are there complementarities in ¢;;?



|dentifying assumptions

o Let J ={j(é,¢)}ir and U = {&, Ur(j)e }5e and @ = {&e}j
e Assumptions on transitory shocks to value added:

E [Sjt|’r(j):ra J’ U] =K [6jt’§jt|r(j):’r’ Ja U] =0
e Assumptions on mobility and worker-specific innovations:

E [Mitayit|‘]> Uv Q] =0



|dentifying assumptions

Let J = {j(i,t)}it and U = {@t, Up(jyebj,e and Q@ = {&je}je

Assumptions on transitory shocks to value added:

E [Sjt|’r(j):ra J’ U] =E [6jt’§jt|r(j):’r’ Ja U] =0

Assumptions on mobility and worker-specific innovations:

E [Mitayit|‘]> Uv Q] =0

Assumptions do not:

restrict whether or how workers sort into firms according to ¢;;
restrict what type of workers move across firms in response to
innovations to firm value added

specify why individuals choose the firm that they do

preclude that individuals choose firms to maximize earnings



Pass-throughs: Difference-in-differences representation
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e Split firms in 2 groups: Above/below median in log V.A. growth at time ¢
e Solid line: difference in log value added between the 2 groups over time

® Dotted line: Difference in log wages of stayers between the two groups



Pass-throughs: Market and firm shocks
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e Red lines: remove market-year means to isolate own-firm passthrough
e Blue lines: market-year means to capture shocks common to the market

® Passthrough estimates: Market > Unconditional > Firm — role for markets



Detailed GMM Process Estimation

Permanent Worker Shock (Std. Dev.)
Transitory Worker Shock (Std. Dev.)
Permanent Firm Shock Passed-through (Std. Dev.)

— Permanent Firm Shock Passthrough Coefficient
Transitory Firm Shock Passed-through (Std. Dev.)

— Transitory Firm Shock Passthrough Coefficient
Market Shock Passed-through (Std. Dev.)

— Market Shock Passthrough Coefficient

Parameters and Growth Decomposition

Firm Only Accounting for Markets
Parameter Var. (%) Parameter  Var. (%)
0.10 39.5% 0.10 38.1%
(0.00) (0.00)
0.13 57.6% 0.13 57.4%
(0.00) (0.00)
0.03 2.8% 0.02 1.8%
(0.00) (0.00)
0.14 0.13
(0.01) (0.01)
0.00 0.0% 0.00 0.0%
(0.00) (0.00)
-0.01 0.00
(0.01) (0.00)
0.02 1.1%
(0.00)
0.18
(0.02)

Worker heterogeneity | Firm heterogeneity and robustness



Identification and estimation issues

e First we assume v =7 = 0 and ¢;; = z; + 1; in which case the
assumptions imply AKM

E [wiy|J] = @ + (o

e Necessary to address several concerns

- Estimation concern: limited mobility bias
- Specification concerns: non-additivity and time-varying firm types



Firm effects: Wage changes of upward vs downward moves

e The movers event study of Card Heining and Kline (2013)
@ Group firms based on mean wage in quartiles

® Show wage gains and losses of movers
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Firm effects: Is limited mobility bias likely to be a
problem?

e Start with firms with many movers (>15)

¢ Remove movers randomly within each firm, re-estimate

e The set of firms is ~ fixed

Variance of Firm Effects (%)
= = N N w
(5] o (5] o [ o
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Share of Movers Kept (%)

(Mean Movers per Firm)



Small firm effects and strong sorting

e Possible to address limited mobility bias in several ways:
- FE correction: Andrews et al. (2008) or Kline et al. (2018b)
- Group FE using Bonhomme et al. (2019)
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Connected set | Limited mobility bias



Worker heterogeneity, firm effects, and worker sorting

Years: 2001-2008 2008-2015 Pooled
Panel A. AKM Estimation
Share explained by:
i) Worker Effects Var(z;) 5% 5% 5%
ii) Firm Effects ~ Var(y;q)) 9% 9% 9%
iii) Sorting 2Cov(x,95:)) 5% 6% 5%
Sorting Correlation: — Cor(w;, 1)) 0.09 0.11 0.10
Panel B. BLM Estimation
Share explained by:
i) Worker Effects Var(x;) 2% 2% 2%
ii) Firm Effects ~ Var(y;q)) 3% 3% 3%
iii) Sorting 2Cov(4,95:)) 13% 14% 14%
Sorting Correlation: — Cor(zi, 1)) 0.43 0.46 0.44

Between Firm Decomposition | BLM by number of clusters



Detour: Different approaches to bias correction

Variance of Firm Effects (%)
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Detour 2: Firm effects in different countries
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Estimates of interaction effects

e Extension: Non-additivity and interaction effects
= Specify ¢ij = ;i) - Ti +j(it)
——

interaction
- For estimation, apply Bonhomme Lamadon Manresa (2019)

1.04
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0.0

Mean Log Earnings

-1.04
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Firm Type (ranked by mean wage)



Decomposition: Time-varying firm types and interactions

e Extension 1: Interaction effects

Gy = Oii,0) - T P50
———

interaction

e Extension 2: pass-through and time-varying firm types

Elwit — (Y5600, — Yici0),0)13 (8, 1), 0,5 (8, T)] = @i + 15

Model Specification

(1) (2) 3) (4)
Share explained by:
i) Worker Quality Var(x;) 72.4% 70.4% 73.5% 71.6%
ii) Firm Effects Var(v;ay) 32%  4.3%  3.0%  4.3%
iii) Sorting 2C0v(xi,15)) 129% 13.1% 12.8% 13.1%
iv) Interactions Var(oij) 3.0% 3.3%
+2Cov(z; + Vi), 0ij) -1.8% -2.5%
v) Time-varying Effects Var(bia,e — ¥ia) 0.3%  0.3%
+2Cov(zi, ()0 — V()
Sorting Correlation: Cor(zi,¥jay) 0.43 0.38 0.43 0.37
Variance Explained: R? 0.89 0.89 0.90 0.90
Specification:
Firm-Worker Interactions X v X v
Time-varying Firm Effects X X v v




Findings and model choices
How and why we depart from textbook model of labor market:

@ Existence of : Non-wage attributes
- Some employers have better amenities than others
- Wage differentials compensate for bad amenities

@® Significant : Heterogeneous taste

- This gives upward sloping local labor supply curve
- Monopsonistic firms with some wage setting power

© Significant : Correlated taste

- Imperfect competition both within and between markets
(4] despite large :

- Correlation between firm amenities and productivity
(5) and

- Allow for production complementarities, incentivizing sorting of
better workers to better firm

- Other sorting motive: correlation between workers’ preferences
and productivity



Model of the labor market



Environment: Workers and preferences

e The environment:
- A large population of workers indexed by i € I
- Many markets r, each with many firms j
- Time is indexed by ¢

¢ Individual i is described by:
- productivity (X;, Vi)
- X, is a permanent heterogeneity, can be valued differently at

different firms
Vit is time varying, exogenous, serially corr. (eg unit root + MA)

- preferences over a set of firms j € J:
wi(j, W) = log T W* + log G;(X;) + B "€ie.
- Gj(X): preference for firm 5 common to all workers of type X
- €y idiosyncratic preference (or suitability) for firm j
= €y at given ¢ is Nested logit with correlation within market
- Law of motion (€&1¢, ..., €igt) = € ~ ¥ (€l€iz—1, X;) is exogenous
= (7, ) are tax parameters

- Importantly, €;; is private information to the worker



Environment: firms and technology

e Each firm j has a large work force:

- employs D;,(X, V) workers of type (X, V) at wage W (X, V)

e The revenue technology for firm j in market m is:

1—ay
Vi = Aj (//X%V -Dj(X, V) dX dV)

Yj¢ : value added (revenue - intermediates) of firm j
- Ay = ATtA]t =P, ZNP Z]t total factor productivity of firm j
- DP,: fixed market TFP level
= Zr : time varying market level TFP shock (unit root + MA)
= Pj: permanent firm TFP level
- Zj: time varying firm specific TFP shock (unit root + MA)
- X%V is the productivity of a worker (X, V)
= firm specific return to X captured by 6;



Local labor supply curves

e Given the set of wages Wj, (X, V') chosen by firms
e Within ¢ worker nested-logit preferences give

AB/pr
(Frae)d wx, )

1 1 B/or | =r.(x,v
2ires (” Gy (X)x Wi (X, V)) } (Y

Prijlr, X, V] =
\ﬂ’,’_l XB/pr

choosing firm j
given market r

Li(X, V)P

Pr[T|X, V} = ]\4(){7 V)W

choosing market

e We assume firms take market quantity I+ as given (many firms)

e The firm local labor supply curve as a function of W is:

Sit(X, Vi W) = Kp(5y,(X, V) (Gj(X) WM/ Pro)



Firm's problem

e Given (K,;), the monopsonistic firm problem is then given by:

max / X% VDy(X,V)dX dV
We(X,V),De(X, V)

—/ Wi(X, V)Dy(X, V) dX dV

SEDUX, V) = Ky o(X, V) (G5 (X) WX, V)00

e Firm chooses W, (X, V), D;(X, V) taking the upward supply
curve into account.



Environment: equilibrium definition

e Primitives: firm characteristics (o, 0}, Aj, Gji(-)), worker
distribution M (X, V') and preference parameter (§3, p,).

e Equilibrium: wages Wj; (X, V'), supply curves Sj (X, V, W) and
labor demands D;;(X, V') such that:

@ S (X,V, W) consistent with workers' choices, assuming large
N, M:

® D;(X), W;:(X) solve each firm's problem, taking the labor supply
curve S (X, W) as given.

e This restricts our attention to equilibria where

- firms can only write spot wage contract
- ignore any strategic interactions with other firms



Equilibrium Wages

e Using lower cases for logs, we get the following struct. equations:

wje(r,v) = §; +v + ¢r — auhy
=~ ——
perm. worker firm differential due to G;(X)

1 1
+ —ay+ ————a,
1+ 047"/\5/)07’ AT + a,\S "

firm specific TFP market TFP

+

where

hj = log (IE [X"f yj]) +log (&/KT(X’) (X’\Gj(X’)) Blor dX’)
—_——
=g; (common :mmenity term)

AB/pr
1L+ X38/pr

=i; (labor avg quality)

cr =log(1 — o) + log



Equilibrium Wages and Value added
e Wage equation (from previous slide):

wip(r,v) = Ojr +ou+ Cr — arhy
~ ——
perm. worker firm differential due to G;(X)

1 _ 1

G+ ———a
L+ arAB/pr S +ar A8 5
firm sp;crific TFP market TFP

e Value added equation:

Yit = (1—ar)h
——
firm differential due to G;(X)

1+ A8/pr - 1+ M8 .
L+a,\8/p, ' T 1+a,08"
firm spet:fh’ic TFP market TFP




Worker rents, firm level

Result 1:

Worker rent R": the surplus derived from being

infra-marginal at his current job.

it (5 (7, ), Wigi,0),e(Xiy Vie) — 1))

Expected worker rents at the

E[RY|j(i, t)=j] !

. '/,W-/ Xi, Vir)).
j'%z(lz}ft)ult(j r.4(Xiy Vie))

is given by:

E[Wje(Xs, Vie) i (d; t)=4] -



Worker rents, market level

Result 2:

Worker market-level rent R!"": the surplus derived from being
infra-marginal in his current market.

Uﬁt(](l, t)a I/Vj(i,t),t(Xia Vlt) - R;lt]m)

= max wit (5, Wir (X5, Vig)).
71 U W V)

Expected worker rents at the market-level is given by:

wm | ;[ . 1 - .
E[RE™[7(4,t)=j] = WE[VVJ't(Xia Vie)|7 (4, t)=5]



Compensating differentials

e Eq. allocation of workers to firms ensures no rents at the margin:

e Utility gains (or losses) of marginal workers due to amenities are
exactly offset by market wage differences

Result 3:

Market wage difference between firms j and j’ for workers of type
(X, V) define the equalizing or comp. differential

CDe (X, V) = w(f, Wa(X, V) — w5, Wa(X, V))st. Rfj =0
log VVjt<X7 V) - IOg VVj’t(X7 V)

= (0 —0p)z + b — by



Firm rents

e Firm rent R{ the excess profit firm j derives by acting as a
local monopsonist:
F) =1L, — 1"
where pt denotes “price-taker”. Only firm j acts as if labor is
supplied perfectly elastically
e Firm rent R{fm’ at the is when all firms in the
market act as price takers

Result 4: Rents at the and are given by

—(1—ar)AB/pr
ri— 71— (ar (1+ Aﬁ/m)) ( B/ pr > o A8/ pr
’ 1+ arA8/py L+ A3/ pr

—(1—ar)AB

fm _ O‘T(l‘i_)‘/@/pr))( AB/pr )1+a1>\5 CIL
= <1+Oér)\5/Pr L+ AB/pr 1;




Wedges and allocative inefficiencies

Natural question are whether and why the eq. allocation of
workers to firms will be inefficient

Rewriting the wage equation and including taxes, we can express
labor wedges as ratios of marginal products to wages:
Lj(;lv A)—aq‘ Pr

— 14
Wi(z,0,a,a) Y

— pr = 0: no wedges as workers view all firms within market as
perfect substitutes

— pr # 0: the more important amenities are, the larger the wedges
However, neither wedges nor rents imply allocative inefficiencies

e Labor wedges must vary across market, or taxes must be
progressive (A < 1), or both



Taking the model to the data
® 00



Identification

To achieve identification, we first make restrictions on the
primitives that deliver that statistical model of earnings

Once this link has been established, we show how estimates from
statistical model can be used to recover structural parameters

o A few key restrictions
- Firm productivity innovations are independent of endowment of
firm amenities

- Worker productivity innovations are indep. across co-workers and
orthogonal to shocks to firm productivity and worker tastes

- Worker productivity innovations do not induce mobility
(because they are paid everywhere)

Note that we still allow:

— arbitrary correlation among time-invariant primitives

— rich firm and worker heterogeneity with systematic sorting
Details



Identification: Rents and Return to scale

Parameters:

Idiosyncratic Taste Parameter
Taste Correlation Parameter
Returns to Scale Parameter

Unique Parameters Mean Estimate

8 1 4.99
pr 8 0.70
o 8 0.21

Moments:

Market Passthrough

Net Passthrough

Labor Share

Observed in Data

E[AGe (Wirgr =5, )|Si=1,r(j)=r]
E[AGje (F047—Tj0—rr ) 1Si=1,r()=r]
E[AGri (Brigr =W )| Si=1]
E[AGrt (Grttr—Fre—rr )| Si=1]

Ebj,0) — Yinlr(d) = 7]

Details



|dentification: AKM Interpretation

Parameters:

Unique Parameters Mean Estimate
Time-varying Firm Premium Vi 10,669,602 0.02
Firm-specific Technology Parameter 0; 10 0.04
‘Worker Quality z; 61,670,459 0.31
Amenity Efficiency Units at Neutral TFP  h; 1,953,915 0.14
Firm-specific TFP Dj 1,953,915 0.04
Market-specific TFP Dr 114,773 0.12
Moments:

Observed in Data
Structural Wage Equation ]E[wit—ﬁgm—ﬁ‘ﬁgj,t\r(j) =]
Wage Changes around Moves Elwirs1|j = j'] — Elwalj’ — j]
Elwitlj" — j] — Elwir41lj — j']

Total Labor Input & L = logZXf" and ;¢

Time-varying Firm Premium

Details



Identification: Model Counterfactuals

Parameters:
Unique Parameters Mean Estimate

Preferences for amenities for: g;(X) 37,236,342 0.20
Firm j for workers of quality X
Market r for workers of quality X

Moments:

Observed in Data
Firm Size & Pr(j]
Firm Composition & Prlz|k(j) = k|
Market Composition Prlz|r(j) =]

Details



Fit of the Model for Untargeted Moments
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Estimates of the Amenity Components /; from the Wage
Equation versus the Equilbrium Constraint
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Model Based Estimates



What Does the Model Deliver?

@ Suff. stats for rents and labor wedges: (a., 3, pr)
- All you need are the pass-throughs and labor shares



Rent Sharing: National Averages

Rents and Rent-shares

Firm Only Accounting for Markets
Firm-level Firm-level Market-level

‘Workers’ Rents:

Per-worker Dollars 5,875 5,447 7,331
(284) (395) (1,234)
Share of Earnings 14% 13% 18%
(1%) (1%) (3%)

Firms’ Rents:
Per-worker Dollars 5,932 5,780 7,910
(709) (1,547) (1,737)
Share of Profits 11% 11% 15%
(1%) (3%) (3%)
Workers’ Share of Rents 50% 49% 48%
(2%) (4%) (3%)

Appendix: Heterogeneity across regions and sectors



Labor Wedges
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What Does the Model Deliver?

@ Suff. stats for rents and labor wedges: (., 3, pr)
= All you need are the pass-throughs and labor shares

® Economic interpretation of AKM: (A4;, o, 3, pr,hj)

- Compensating differentials
- Understanding firm effects



Compensating Differentials
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Model interpretation of small firm effects

Decomposition of firm effects:

1
Ve = Vi - —arh;; Vi r, aj(;
aT(%("t)’t) ar(cr — o J(L’t>),+ ar( 1+ arAB8 aret 14 arAB/pr a](l’t)’t)
Amenities
TFP
1

+2Cov(er — arhj(,p), Y art + 7 VY. j(i,t),t)

covariance between amenities and TFP

Between Broad Markets ‘Within Broad Markets
Between ‘Within
Detailed Markets Detailed Markets

Total 0.4% 2.0% 3.1%
Decomposition:

Amenity Differences 15.9% 7.8% 7.1%

TFP Differences 15.5% 11.9% 8.6%

Amenity-TFP Covariance -31.1% -17.7% -12.6%

Note: percentages refer to shares of wage variance.



What Does the Model Deliver?

@ Suff. stats for rents and labor wedges: (a., 3, pr)
- All you need for (1) and (2) are the pass-throughs and labor shares

® Economic interpretation of AKM: (A4;, o, 3, pr,hj)

- Compensating differentials
- Understanding firm effects

©® Counterfactual analysis (4;, ar, 5, pr,Gj (X))
- What is the key determinant of worker sorting?
- How important are the allocative inefficiencies from imperfect
competition in the labor market?



Sorting: Amenities vs Complementarities
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Worker sorting with counterfactual values of g;(z) and 6,
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Progressive taxation and imperfect competition

Workers' choices of firms are distorted for two reasons:
e Tax wedge due to W =7 W™ with A <0
- Makes Workplace amenities more important
e Labor wedges 1 + £ N vary across markets

Creating differences in wage setting power of firms

(1) (2) Difference
Monopsonistic No Labor between
Labor Market —or Tax Wedges (1) and (2)
Log of Expected Output log E[Yjq] 11.38 11.41 0.03
Total Welfare (log dollars) 12.16 12.21 0.05
Sorting Correlation C’or( Vi, z;) 0.44 0.47 0.03
Labor Wedges 1 + 1.15 1.00 -0.15
Worker Rents (as share of earnings):
Firm-level ﬂiﬁ 13.3% 12.3% -1.0%
Market-level 1

s 18.0% 16.7% -1.3%




Conclusion



Conclusion: Goals

e Primary goal: Measure imperfect competition in the U.S. labor
market

- Show relevance of imperfect comp. for inequality and tax policy

- Offer a unifying explanation for evidence of firm wage premiums,
worker sorting, and pass-through of firm and market shocks



Summary: What we do in 1st part of paper

Construct employer-employee panel data from U.S. tax records to
describe key features of :

1) Most variation in earnings explained by heterogeneity in the
quality of workers as measured by their fixed effects

2) Firm-specific wage premiums explain only a few percent of
the earnings variation (once one corrects for limited mobility bias)

3) Larger earnings gains for better workers from moving to higher
paying firms, consistent with production complementarities

4) Strong positive sorting of better workers to higher paying
firms, with a correlation between worker and firm effects of 0.4

5) Significant pass-through of firm and market level productivity
shocks to earnings of incumbent workers

These findings motivate and guide our model of the labor market



Summary: What we do in 2nd part of paper

Develop an egqm. model of the labor market with

where workers view firms as imp. substitutes
= Firms act as local monopsonists but cannot perfectly price
discriminate according to workers' idiosyncratic tastes
= In equilibrium, there will be inframarginal workers, capturing
rents due to the information asymmetry

We prove identification of model and estimate it, allowing us to
measure quantities of interest and perform counterfactuals

To recover structural parameters, worker effects, firm-wage
premiums, interaction effects, and pass-through are key

= Forges a link between the two parts of the paper

= Possible to economically interpret these data moments



Summary: Model based insights

@ Significant imperfect competition in the U.S. labor market

- Worker rents at firm (market) level = 14 (18) % of earnings
- Worker share of total rents at firm (market) level: 49 (48) %

@® Structural interpretation of the AKM estimates suggests:
- High TFP firms tend to have good amenities
- which keeps paid wages, and thus firm premiums, down
- Positive sorting driven by production complementarities
= Not heterogeneous tastes for workplace amenities

© Monopsonistic labor market creates misallocation of workers

- A tax reform could eliminate labor and tax wedges, increasing
welfare by 5 percent and output by 3 percent



Appendix: Sample Details

back.



Detailed Sample Characteristics

Coods Services Al
Midwest  Northeast South. West  Midwest  Northeast South West All
Panel A. Full Sample
Observation Counts:
Number of FTE Worker-Years 26,701,886 40332913 31,598,149 69,049,669 62,399,969 103,263,800 71,385,819
Number of Unique FTE Workers 6088816 10218947 T.714820 17315144 15168284 26,530,182 17953911 &9
Number of Unique Firms with FTE Workers 232740 439,823 320721 1051608 1055084 1908800 1314677  6.479.326
Number of Unique Markets with FTE Workers 270 1,780 916 4,108 761 4,926 2,509 16,164
Group Counts
Mean Number of FTE Workers per Firm 221 178 16.1 163 104 97 95 96 114
Mean Number of FTE Workers per Market 20070 67788 LBLT 25242 12174 56231 14884 20810 1,906.6
Mean Number of Firms per Market with FTE Workers 910 3806 98.0 155.2 170 5179 156.2 166.9
Outcome Variables in Log §
Mean Log Wage for FTE Workers 10.76 10.81 10.70 10.81 10.61 10.74 10.62 10.70 10.69
Mean Value Added for FTE Work 17.36 16.80 16.67 16.64 16.18 16.04 15.94 16.07 16.31
Firm Aggregates in $1,000:
Wage Bill per Worker 436 50.7 422 52.9 343 442 358 403 409
Value Added per Worker 912 107.5 85.1 916 905 111 0.2 923 95.2
Panel B. Movers Sample
Observation Counts:
Number of FTE Mover-Years 17458231 11545008 18,078,675 15,521,491 31,647,628 28,398,961 35,344,937 208,069,800
Number of Unique FTE Movers 5, 2,830,268 3,877, 7724643 6663264 11909494 8324587 32,077,850
Number of Unique Firms with FTE Mo 188405 144201 215212 571413 54962 1019393 700921 3,560,531
Number of Unique Markets with FTE Movers 1,463 6 878 3915 55 4783 359 15,609
Group Counts:
Mean Number of FTE Movers per Firm with FTE Movers 135 11.9 116 8.2 7.9 7.9 82 89
Mean Number of Movers per Market with FTE Movers 8624 2.964.1 1.310.7 5077 26174 7503 11164 936.7
Mean Number of Firms per Market with FTE Movers 640 2189 1128 726 3323 96.1 136.8 105.0
Outcome Variables in Log $:
Mean Log Wage for FTE Movers 10.76 10.81 10.70 1081 10.61 10.74 10.62 10.70 10.69
Mean Value Added for FTE Movers 17.36 16.80 16.67 16.64 16.18 16.04 5.94 16.07 16.31
Panel C. Stayers Sample
Sample Counts:
Number of 8-year Worker-Firm Stayer Spells 2588628 1777928 1237821 1150115 2315238 2527212 2,609,997 16,506,865
Number of Unique FTE Stayers in Firms with 10 FTE Stayers 98575 532507 519 3 740,091 761,699 865,629 5,217,960
Number of Unique Firms with 10 FTE Stayers 13,884 10,896 18,083 19,475 19,626 117,698
Number of Unique Markets with 10 Firms with 10 FTE Stayers 197 111 335 213 438 1.826
Outcome Variables in Log $:
Mean Log Wage for FTE St; 10.95 10.99 10.97 10.99 10.90 11.01 10.96 11.05 10.97
Mean Log Value Added for 18.04 17.56 17.46 16.56 17.45 17.23 17.89 17.93 17.61

back.



Wage Floor vs Literature: Total Variance
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Wage Floor vs Literature: Firm Effect Share of Variance

Variance Share of AKM Firm Effects (%)
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Appendix: AKM and BLM Details
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Limited mobility bias

e Key concern: Limited mobility bias, 1@ essentially coming from
movers,

N N 1
iy =5 > (wirp1 — wir)
%

1
=j — 1y + N Z(EitJrl — €it—1)

%

~"~
meas. error.

a; = T Z(wit - @j(i,t))
t

e meas. error. inflates variance, bias down covariance:

Var(d;j(i,t)) =~ Var(vj,e + &)
COU(@iylﬂj(m)) >~ Cov(a — &,Yj(i) + €)

e Other issues: Short panel; selection on TFP shocks; endogenous
mobility, non-additivity (Bonhomme Lamadon Manresa 2019)
back.



AKM Connected Set

Sample: Full Sample > 2 Movers Connected Set
Workers in 2001-2008:
Worker-Years (Millions) 245.0 227.8 227.4
(100.0%) (93.0%) (92.8%)
Unique Workers (Millions) 66.2 61.8 61.7
(100.0%) (93.3%) (93.2%)
Workers in 2008-2015:
Worker-Years (Millions) 232.9 2124 211.9
(100.0%) (91.2%) (91.0%)
Unique Workers (Millions) 64.0 58.8 58.6
(100.0%) (91.9%) (91.7%)

back.



Appendix: Passthrough Details
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Pass-throughs: Worker heterogeneity
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Pass-throughs: Firm heterogeneity and robustness
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Detailed GMM estimates

GMM Estimates of Joint Process

Firm Only Accounting for Markets

Log Value Added  Log Earnings  Log Value Added  Log Earnings

Panel A. Process: MA(1)
Total Growth (Std. Dev.) 0.31 0.17 0.29 0.16
(0.01) (0.00) (0.01) (0.00)
Permanent Shock (Std. Dev.) 0.20 0.10 0.17 0.10
(0.01) (0.00) (0.01) (0.00)
Transitory Shock (Std. Dev.) 0.18 0.10 017 0.10
(0.01) (0.00) (0.01) (0.00)
MA Coefficient, Lag 1 0.09 0.15 0.09 0.15
(0.01) (0.00) (0.01) (0.00)
MA Coefficient, Lag 2 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00)
Permanent Passthrough Coefficient 0.14 0.13
(0.01) (0.01)
Transitory Passthrough Coefficient -0.01 0.00
(0.01) (0.00)
Market Passthrough Coefficient 018
(0.02)

Panel B. Process: MA(2)
Total Growth (Std. Dev.) 0.31 0.17 0.29 0.16
(0.01) (0.00) (0.01) (0.00)
Permanent Shock (Std. Dev.) 0.20 0.10 017 0.10
(0.01) (0.00) (0.00) (0.00)
Transitory Shock (Std. Dev.) 017 0.10 017 0.10
(0.01) (0.00) (0.01) (0.00)
MA Coefficient, Lag 1 0.05 021 0.07 021
(0.03) (0.01) (0.00) (0.01)
MA Coefficient, Lag 2 -0.03 0.04 -0.01 0.04
(0.03) (0.00) (0.02) (0.00)
Permanent Passthrough Coefficient 0.15 0.13
(0.01) (0.01)
Transitory Passthrough Coefficient -0.02 0.00
(0.01) (0.00)
Market Passthrough Coefficient 0.18
(0.03)

back.



|dentifying complementarities

e Consider the following equation

Wit = VT Y t €
——
interaction
e Then consider movers, and under usual AKM assumptions:
Elwir1]2 = 1] — Elwaelin = 2] = v5 (B [zl — 1] — E [miln — 52])
Elwic|z = 1] — Elwir1[in = 2] = vip (B 2]z — 1] — E [wilj1 — 52])
e Then as long as second expression is not 0, we get:

Elwitr1l2 = ] — Elwieljn — 2] w1

Elwit|j2 — j1] — Elwir1li — 2] 2




Fixed-effect: Between firm

Years:

2001-2008 2008-2015 Pooled

Panel A.

Within Firm Share:
Between Firm Share:

Var(wis — Elwg|j])
Var(Elwilj])

Total Decomposition

67% 64% 66%
33% 36% 34%

Panel B.

Shares of Within Firm Variance:

AKM Decomposition

‘Worker Heterogeneity: Var(z; + X),b — Elz; + X/,blj]) 84% 85% 84%

Residual: Var(eir) 16% 15% 16%
Shares of Between Firm Variance:

Firm Effects: Var(yy) 27% 25% 26%

Segregation: Var(E[z; + X/[,b|5]) 58% 59% 59%

Sorting: 2Cov(x; + X[;b, ;) 15% 16% 15%
Panel C. BLM Decomposition

Shares of Within Firm Variance:
‘Worker Heterogeneity:
Residual:

Shares of Between Firm Variance:

Firm Effects:
Segregation:
Sorting:

Var(z; + X[,b — E[z; + X/,b|j])
Var(ei)

Var(¢;)
Var(Elr, + X}bl5])
2Cov(z; + X[1b, ;)

83% 84% 84%
17% 16% 16%
10% 10% 10%
50% 50% 50%
40% 40% 40%

back.



BLM by number of clusters

Share of Variance Explained (%)
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|dentifying assumption

e Identification of (3, p,) relies on the panel structure

- Assume unit-root + MA structure of the innovations to Z., Zj, vit
(as well as VA measurement error)

- Let Q, denote the history of innovations to (Z, Z;:, vi) and
I = (pr, pj, 9 (), z;) denote time-invariant primitives
- ldentifying assumption: innovations in z, Zj;, v;; are

independent, given ; and T'.
back.



|dentification overview 1/3
e The structural equations and this identifying assumption deliver:

1 1

- T=_-
LY 1+ A3

relating the pass-through parameters to the model parameters
e Identification of (3, p,-) is obtained from the moment condition:

- ~ 1 - -
E [ij(i)t <wit+7’ — Wijt—r" — m (yj(i),t—i-T - yj(i),t—r’)) ‘S} =0

- A similar equation at the market level identifies ﬁ
e They also permit identifying «, using the labor share:
AB/pr )

E [yt — bjt|r] = —¢r = —log(1l — ;) — log (1 VIS

back.



|dentification overview 2/3

e Identifying /; and worker heterogeneity using movers and two-way
decompositions

- the structural wage and V.A. equation give:

j(i)=j
je

1

Elwi=17733

grt - (yjt _yrt)

Pr
=0, .
D +/\5 :| Jm +1/}j
where we (.jefine Y, = ¢ - arh; — %ﬁr.
- can be estimated using BLM procedure.
back.



|dentification overview 3/3

e Identifying G;(X) using within firm distribution

. . B/pr

- where I;(X) can be estimated from probability that X chooses
market r
back.



H fixed point expression

= V/X9 (1+A8/pr) (IO((;;))>M (ITOEXQWPT G;(X)P/Pr dX

(5 Z( VA Gy 1/>\X0j,>>\5/pr (CTPjIHj—a> 1+2%§/M)p7,

Ip(X) =E (ZnPy) e Z Ino(X




Full moment condition for firm pass-through

e define w;; = wy — E [wy|r(i)=r, t] and
Uit = yjt — E [y;e|r(j)=r, ]
e then

E [Ay;ye (Ditrr — Die—r =7 (Ti(3),01+ — Giyi—r)) [Si=1] =0

for for 7 > 2,7/ > 3.



Rents heterogeneity in regions and sectors

Goods Services
Midwest Northeast South  West Midwest Northeast South  West
Panel A. Model Parameters
Idyosinctratic taste parameter (1) 0.200
(0011)
‘Taste correlation par eter (p) 0.844 0694 0.719  0.924 0.649 0.563  0.744  0.619
©19) (1% (i) (182 (01a) (0109 (020 (o117)
Returns to scale (1 - a) 0746 0764 0863 0949 075 00 081 0732
©ow) oy ©on (os  (00y (005 (00w (0015
Panel B. Firm-level Rents and Rent Shares
‘Workers’ Rents:
Per-worker Dollars 6,802 6,681 5,737 8,906 4,234 4,847 5,009 4,805
(770) (23 (r20)  (s7) (502) (503) (1205  (es1)
Share of Earnings 16% 13% 14% 17% 12% 1% 14% 12%
(%) % o @0 0% G @0
Firms’ Rents:
Per-worker Dollars 4,041 4,198 7,465 20,069 3,631 3,097 6915 3,018
(2 (o) (e (633 (100 (1305) (5650 (1060)
Share of Profits 8% ™% 5% % 5 1% 6%
(3%) % (% (6% (2%) @ (0% (2%
‘Workers® Share of Rents 63% 61% 13% 31% 55% 61% 42% 61%
(1%) (% (% (%) (%) %) (9%) %)
Panel C. Market-level Rents and Rent Shares
Workers' Rents
Per-worker Dollars 7.837 9,102 7,572 9,506 6,115 7935 6422 7,230
(1319 (32 (200 (1600)  (1,029) (1333 (081 (1217)
Share of Earnings 18% 18% 18% 18% 18% 18% 18% 18%
(%) [ I ) o0 (0 6w
i " Rents:
Per-worker Dollars 4,910 6,311 10,000 20,846 5,734 5807 9363 5153
(o) (w0 (2 (e (@) () (1219 (119
Share of Profits 10% 1% 23% 54% 10% 9% 16% 10%
(2%) (2%) (5%) (15%) (2%) (3%) (7%) (3%)
‘Workers™ Share of Rents 61% 59% 43% 31% 52% 5% 1% 58%
(37%) @ (% (% (3%) A T ha Cc k




Estimated tax policy

o Estilllating
A
lit =T lit

e We find 7 = 0.89 and A = 0.92, and the r-square is 0.98.
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