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Intro

Common ownership of publicly traded companies is ubiquitous and has

increased in recent decades.

The theory, supposedly, is simple: companies with common shareholders will

compete less agressively in product markets, implying higher prices

(Rotemberg, 1984; O’Brien and Salop, 2000).

However, in general equilibrium common ownership by “universal owners”

implies lower markups on consumers (Azar and Vives, 2021).

The rise of common ownership is not an industry-wise phenomenon, but an

economy-wide phenomenon.

This requires a general equilibrium framework.

However, the empirical literature has so far focused on measuring

intra-industry common ownership and its effects, ignoring general

equilibrium considerations.
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What this paper does
Airline common ownership regressions as in Azar, Schmalz and Tecu (2018),

but using measures that capture both intra-industry and inter-industry

common ownership.

Intra-industry common ownership has a positive effect on prices.

Inter-industry common ownership has a negative effect on prices.

We use versions of the measures that don’t use market shares as instruments,

to avoid endogeneity concerns.

We also estimate the effect of intra-industry common ownership by the “Big

3” and by other shareholders separately.

We find that intra-industry common ownership by both the “Big 3” and

other shareholders has a positive effect on prices. Only inter-industry

common ownership by the Big 3 has a negative effect.

The inter-industry effect cancels out much of the upward pricing pressure

from intra-industry common ownership for the Big 3.

General equilibrium effects could be important in the context of oligopoly

with common ownership.
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Theoretical framework

Consider and economy with N industries, each offering a different product,

with Jn firms in industry n.

Continuum of worker-consumers of mass N.

Utility of worker i depends onconsumption of an aggregate consumption good

Ci and onlabor supply Li:

U(Ci, Li) = Ci − χ
L

1+ 1
η

i

1 + 1
η

,

where

Ci =

[(
1
N

)1/θ N

∑
n=1

c(θ−1)/θ
ni

]θ/(θ−1)

,

where cni is worker i’s consumption of the good produced by the firms in

sector n.
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Firms in the economy

Firms in sector n produce produce the good cn using labor as a factor of

production.

The production function of firm nj is ynj = Fnj(Lnj), where Fnj is increasing

in labor and has decreasing returns to scale.

Its profit function is πnj(Lnj) = pnFnj(Lnj)−wLnj.

Firms are owned by a set of owner consumers IO, who receive the profits and

use them to consume the products of the firms obtaining utility Ci.

Firm nj maximizes

πnj

P
+ ∑

k 6=j
λnj,nk

πnk
P

+ ∑
m 6=n

Jm

∑
k=1

λnj,mk
πmk

P
,
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Competitive eq. given firms’ production plans

As in Azar and Vives (2021), the real wage and relative prices relative in a

competitive equilibrium relative to the employment plans of the firms are

given by
w
P

= ω(L) = χL1/η ,

pn

P
= ρn(L) =

(
1
N

)1/θ


∑J

j=1 Fnj(Lnj)[
∑N

m=1

(
1
N

)1/θ (
∑J

j=1 Fmj(Lmj)
)(θ−1)/θ

]θ/(θ−1)


−1/θ

.

We focus on the case of η = ∞ (firms take real wages as given) to focus on

product market effects.
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Equilibrium Concept

Definition (Cournot–Walras equilibrium with shareholder
representation)

A Cournot–Walras equilibrium with shareholder representation is an allocation
(the consumption and labor of the worker-consumers, and the consumption of the
owners), and a set of production plans L∗ such that:

(i) The relative prices {ρn(L∗)}N
n=1 and the allocation are a competitive

equilibrium relative to L∗; (i.e., the allocation solves the optimization problem
of the worker-consumers and the owner-consumers given the relative prices,
labor supply equals labor demand by the firms, and total consumption equals
total production in each sector), and

(ii) the production plan vector L∗ is a pure-strategy Nash equilibrium of a game
in which players are the firms, and firm nj’s objective function is

πnj

P
+ ∑

k 6=j
λnj,nk

πnk
P

+ ∑
m 6=n

Jm

∑
k=1

λnj,mk
πmk

P
.
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Firm’s maximization problem

An increase in the labor demand by firm j in sector n has two effects on

relative prices:

1 it decreases the relative price of sector n’s consumption good, ρn
2 it increases the relative price of the consumption goods produced by sectors

other than sector n.

The first-order condition for firm j in sector n is

ρn (L) F′nj︸ ︷︷ ︸
VMPL

− ω (L)︸ ︷︷ ︸
real wage

= − ∂ρn

∂Lnj
(−)

[
Fnj(Lnj) + ∑

k 6=j
λnj,nkFnk(Lnk)

]
︸ ︷︷ ︸

(i) own-industry relative price effect

− ∑
m 6=n

∂ρm

∂Lnj
(+)

[
Jm

∑
k=1

λnj,mkFmk(Lmk)

]
︸ ︷︷ ︸
(ii) other industries’ relative price effect

.
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Firm’s maximization problem: intuition of common
ownership effects

An increase in the lambdas with a firm in the same sector increase the extent

to which a firm internalizes the effect of its employment decisions on its own

industry’s relative price.

I This effect creates incentives to reduce employment, since the cost in terms of

reducing its relative price is made higher.

An increase in the lambdas with respect to firms in other sectors increases

the extent to which a firm internalizes the effect of its employment decisions

on other industries’ relative prices.

I This effect creates an incentive to increase employment and output by the

firm, since it increases the benefits for shareholders of increasing the relative

prices of their firms in other sectors.
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Equilibrium markups and common ownership

Proposition

In equilibrium, the markup for firm j in sector n is characterized by

µnj ≡
ρn −ω/F′nj

ρn
=

1
θ
(1− sn)

(
snj + (1− snj)λ

intra
nj − λ

inter
nj )

)
,

where snj = Fnj/cn is the market share of firm nj in its product market, and

sn = pncn
PC is the sector n’s revenue share in the economy as a whole, where λ

intra
nj

is the weighted average of the lambdas of firm nj with respect to other firms in its

industry, weighted by their product market shares, and λ
inter
nj is the weighted

average of the lambdas of firm nj with respect to firms in other industries, where

the weights are given by their revenue shares.

Remark: The objective function of firm nj is concave in own action given the

strategies of other firms provided that λ
intra
nj ≤ 1. Note that the weighted averages

of the lambdas depend only on the rival employment levels, and not on Lnj.
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Measures of intra-industry and inter-industry common
ownership

We measure intra-industry common ownership using the share-weighted

average of the pairwise lambdas of firm nj on other firms in the same

industry, and measuring inter-industry common ownership using the

sales-weighted average of the lambdas of firm nj on firms outside its industry.

We take this as our baseline measure of intra-industry and inter-industry

common ownerhship for firm nj.

However, these measures depend on market shares, and therefore would be

endogenous in a regression with prices on the right-hand side.

To address this concern, we also calculate the within component of a

Melitz-Polanec decomposition for both lambda-intra and inter, which we use

as instruments.

The exclusion restriction is that ownership is exogenous. This assumption is

often used in the structural literature (e.g., Backus, Conlon and Sinkinson,

2021).
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Microfoundation for the objective of the firm

The owner-consumers own shares in mutual funds offered by asset managers,

who hold shares in the firms on behalf of their clients.

There are G asset managers, and asset manager g holds βgnj in firm j in

sector n.

Asset managers charge a small fee (infinitesimal relative to the size of the

firms), which is a percentage of their assets under management.

The owner-consumers derive utility from the real value of the profits that

they receive from the firms, and the asset managers derive utility from the

real value of their fees.

The utility of asset manager g is therefore proportional to

Ug =
∑N

n=1 ∑Jn
j=1 βgjnπjn

P
,

where P ≡
( 1

N ∑N
n=1 p1−θ

n
)1/(1−θ)

is the price index.
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Microfoundation for the objective of the firm (cont.)

We assume that asset managers control the firms in proportion to their

Banzhaf voting power index γgnj.

Thus, firm j in industry n chooses its level of employment Lnj to maximize a

weighted average of the utilities of its asset manager shareholders, where the

weights are proportional to their control shares.

The objective function of firm j in industry n is

G

∑
g=1

γgnj

(
N

∑
m=1

Jm

∑
k=1

βgmk
πmk

P

)
.
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Microfoundation for the objective of the firm (cont.)

This is equivalent to maximizing

πnj

P
+ ∑

k 6=j
λnj,nk

πnk
P

+ ∑
m 6=n

Jm

∑
k=1

λnj,mk
πmk

P
,

where

λnj,mk =
∑G

g=1 γgnjβgmk

∑G
g=1 γgnjβgnj

.
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Theory of control: discussion

Implementing these measures empirically requires a theory of the γ control

weights.

Throughout this paper, we assume that a shareholder’s γ weight in a firm’s

objective function is proportional to its Banzhaf voting power index in that

firm.

I This assumption can be microfounded as the outcome of a probabilistic voting

model in which two potential managers compete for shareholder votes in order

to gain corporate office, and maximize the probability of winning the election,

as shown by Azar (2017) and Brito, Osorio, Ribeiro and Vasconcelos (2018).
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Banzhaf vs. Proportional control

The empirical literature on common ownership has used mostly the
assumption of control proportional to shares, which was suggested by O’Brien
and Salop (2000).

I Examples: Azar et al. (2018, 2016), Banal-Estañol, Seldeslachts and Vives
(2020), Backus, Conlon and Sinkinson (2021).

However, the proportional control assumption has the unappealing
implication that a shareholder with 51% of the shares would not have full
control of a firm.

On the other hand, the Banzhaf index tends to assign more than proportional
weight to large shareholders, since they are more likely to be pivotal than
smaller shareholders.

As a shareholders shares approach 50%, the probability of being pivotal
approaches 100%, and thus the shareholder gets close to complete control of
the firm. This is an important benefit of the Banzhaf index instead of
proportional control.

16 / 31



Data

We use route-level data on airline prices in the United States for the period 
2001Q1-2019Q4.

Data on ownership from Thomson 13F filings dataset, plus hand-collected 
data on non-institutional owners from proxy statements.

Based on the ownership data, we calculate Banzhaf voting power indices 
based on Monte Carlo simulation of 10,000 random coalitions.

We calculate lambdas for each pair of airlines at a given year-quarter based 
on these Banzhaf control shares.

For intra-industry lambdas, we use the weighted average of the (pairwise) 
lambdas that a given carrier puts on other airlines.

For inter-industry lambdas, we use the weighted average of the (pairwise) 
lambdas that a given carrier puts on non-airline firms in the S&P 500.

We instrument using the within component of Melitz-Polanec decomposition.
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Delta Air Lines [%] Banzhaf Southwest [%] Banzhaf

BlackRock 4.13% 7.72% BlackRock 4.48% 12.14%
State Street Global Advisors 3.85% 7.09% State Street Global Advisors 3.88% 10.25%
Capital Group 3.70% 7.00% Egerton Capital (UK) LLP 2.18% 5.46%
Lansdowne Partners Limited 2.68% 4.92% PRIMECAP 1.77% 4.45%
AXA Financial Inc 2.04% 3.77% Dimensional Fund Advisors 1.21% 2.99%
PAR Capital Mgt. 1.37% 2.33% Acadian Asset Management, LLC 1.08% 2.75%
Winslow Capital Mgt. 1.17% 2.12% College Retire Equities 0.93% 2.30%
Robeco Investment Mgt. 1.13% 1.94% T. Rowe Price 0.82% 2.09%
Neuberger Berman, LLC 1.09% 1.98% PAR Capital Mgt. 0.79% 2.06%
Viking Global Investors 1.05% 1.99% Geode Capital Mgt., LLC 0.79% 1.91%
Total 22.22% 40.85% Total 17.94% 46.41%

American Airlines [%] Banzhaf United Continental Holdings [%] Banzhaf

Capital Group 5.35% 15.43% Capital Group 11.28% 33.24%
T. Rowe Price 4.13% 9.93% BlackRock 4.99% 5.28%
BlackRock 2.80% 7.13% T. Rowe Price 2.16% 3.28%
JGD Management Corp. 1.70% 4.03% Evercore Trust Company 1.75% 2.74%
State Street Global Advisors 1.18% 2.74% PRIMECAP 1.69% 2.70%
Highland Capital Mgt. 1.03% 2.44% Jennison Associates 1.61% 2.58%
Neuberger Berman, LLC 0.74% 1.63% Appaloosa Mgt. 1.33% 1.99%
PRIMECAP 0.73% 1.64% Neuberger Berman, LLC 1.31% 1.97%
Knighthead Capital Mgt. 0.72% 1.74% Altimeter Capital Mgt. 1.30% 2.05%
Pioneer Investment Mgt. 0.69% 1.68% State Street Global Advisors 1.29% 1.89%
Total 19.07% 48.40% Total 28.71% 57.70%

Alaska Air [%] Banzhaf JetBlue Airways [%] Banzhaf

BlackRock 6.74% 11.74% Deutsche Lufthansa 15.74% 26.57%
Renaissance Techn. 5.94% 9.85% Dimensional Fund Advisors 8.32% 10.03%
PAR Capital Mgt. 3.58% 5.97% BlackRock 8.08% 9.90%
Acadian Asset Management, LLC 3.46% 5.58% Acadian Asset Management, LLC 3.79% 4.54%
State Street Global Advisors 2.72% 4.43% PRIMECAP 3.50% 4.40%
Franklin Resources 2.45% 3.91% Donald Smith & Co. 3.29% 3.99%
AJO, LP 1.61% 2.59% State Street Global Advisors 3.26% 3.99%
Dimensional Fund Advisors 1.38% 2.19% Eagle Asset Management 3.04% 3.64%
James Investment Research 1.36% 2.21% Fidelity 1.64% 1.86%
American Century 1.31% 2.10% Wellington 1.56% 1.75%
Total 30.55% 50.57% Total 52.23% 70.66%
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Summary stats
Mean Std. Dev. Min. Max. N

λintra (Route-Level) 0.41 0.28 0 1.93 1605524
λintra (Firm-Level) 0.43 0.25 0 1.52 1578613
λinter 0.34 0.21 0 1.17 1578613

λintra
BigThree 0.18 0.16 0 0.9 1578613

λintra
Other 0.25 0.14 0 0.93 1578613

λinter
BigThree 0.21 0.18 0 0.97 1578613

λinter
Other 0.13 0.06 0 0.31 1578613

Average Fare 227.84 95.2 25 2498.62 1626344
Log Average Fare 5.36 0.37 3.22 7.82 1626344
HHI 4701.92 2075.99 971.16 10000 1626344
MHHI 6928.3 1928.89 1194.47 14337.68 1578613
delta 2217.98 1612.93 0 12722.24 1578613
Number of Nonstop Carriers 0.81 1.27 0 11 1626344
Southwest Indicator 0.11 0.31 0 1 1626344
Other LCC Indicator 0.1 0.31 0 1 1626344
Share of Passengers Traveling Connect, Market-Level 0.66 0.39 0 1 1626344
Share of Passengers Traveling Connect 0.86 0.33 0 1 1626344
Log(Population) 0.64 0.69 -3.9 2.79 1573089
Log(Income Per Capita) -3.15 0.13 -3.87 -2.18 1573089
distance 2639.6 1523.67 27 12714 1626344
Average Passengers 4073.86 11674.09 10 251171.3 1626344
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Intra- and Inter-industry lambdas in 2014Q4

Panel A: Weight of column airline’s profits in row airline’s objective function

American Alaska JetBlue Delta Frontier Allegiant Hawaiian SkyWest United Southwest
American 1.00 0.39 0.41 0.50 0.21 0.77 0.28 0.37 1.15 0.35
Alaska 0.32 1.00 0.71 0.43 0.50 0.88 0.52 0.70 0.44 0.51
JetBlue 0.09 0.20 1.00 0.13 0.23 0.13 0.19 0.27 0.16 0.21
Delta 0.62 0.73 0.80 1.00 0.58 0.58 0.57 0.75 1.09 0.65
Frontier 0.06 0.20 0.38 0.14 1.00 0.19 0.25 0.37 0.11 0.15
Allegiant 0.05 0.10 0.06 0.04 0.05 1.00 0.05 0.09 0.05 0.04
Hawaiian 0.15 0.36 0.52 0.24 0.43 0.25 1.00 0.56 0.28 0.25
SkyWest 0.15 0.44 0.67 0.28 0.57 0.46 0.51 1.00 0.25 0.30
United 0.53 0.18 0.23 0.38 0.10 0.20 0.19 0.14 1.00 0.17
Southwest 0.49 0.94 1.11 0.67 0.68 0.75 0.60 0.89 0.67 1.00

Panel B: Average weight on other airlines’ profits and non-airline S&P 500 firms’ profits in row airline’s
objective function

Other airlines Non-airline S&P 500 firms
American 0.54 0.47
Alaska 0.46 0.44
JetBlue 0.15 0.14
Delta 0.73 0.76
Frontier 0.14 0.14
Allegiant 0.05 0.05
Hawaiian 0.26 0.24
SkyWest 0.30 0.33
United 0.31 0.31
Southwest 0.67 0.70
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Effect of Intra- and Inter-Industry Lambdas on Prices

Dependent Variable: Log(Average Fare)
OLS 2SLS

(1) (2) (3) (4) (5) (6)

λintra (Route-Level) 0.0927*** 0.0810*** 0.0664*** 0.211*** 0.191*** 0.158***
(0.0164) (0.0131) (0.0141) (0.0340) (0.0310) (0.0312)

λinter -0.0595** -0.0478** -0.0361* -0.197*** -0.176*** -0.144***
(0.0229) (0.0204) (0.0211) (0.0406) (0.0374) (0.0368)

Controls X X
Log(Dist.) × YQ FE X X X X
Year-quarter FE X X X X X X
Market-Carrier FE X X X X X X

Observations 1,554,120 1,554,120 1,507,347 1,554,120 1,554,120 1,507,347
R-squared 0.006 0.005 0.079 -0.003 -0.003 0.073
Kleibergen-Paap F-Stat 433.4 431.3 421.5

*** p<0.01, ** p<0.05, * p<0.1
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Overall Effect of Common Ownership on Prices

0
5

10
15

20
D

en
si

ty

-.1 0 .1 .2 .3
Effect of Common Ownership on Linear Prediction of Log Price

22 / 31



Elastic Net for Variable Selection

Relatively high correlation between λintra and λinter (0.7 when residualized)

Is it worth including both?

We use Lasso technique (and its generalization, elstic nets) for variable
selection.

Objective function:

β̂ = min
β

{
1

2n

n

∑
i=1

(yi − xiβ)
2 + k

[
α

p

∑
j=1

∣∣βj
∣∣+ (1− α)

p

∑
j=1

∣∣βj
∣∣2]},

If k = 0 then this is the same as OLS.

The higher k is, the higher the penalty for the magnitude of the coefficients.

Penalty parameter k chosen by 10-fold cross-validation.
I Divides sample in 10 subsamples of “folds” and for estiamtes using non-focal

fold. Then uses estimates for out-of-sample prediction in the focal fold.
I Objective function is mean-squared error of out-of-sample prediction.
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Elastic Net CV Plot
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Robustness Checks

Dependent Variable: Log(Average Fare)

Ex. Bankruptcies Only λintra Firm-Level λintra PC w/ HHI Dynamic
(1) (2) (3) (4) (5) (6)

λintra (Route-Level) 0.176*** 0.0720*** 0.170*** 0.155*** -0.00126
(0.0422) (0.0157) (0.0340) (0.0311) (0.0469)

λintra (Firm-Level) 0.308***
(0.0403)

λinter -0.109** -0.310*** -0.156*** -0.141*** 0.0104
(0.0470) (0.0487) (0.0396) (0.0364) (0.0567)

λintra
t+1 (Route-Level), 0.0514

(0.0322)

λintra
t−1 (Route-Level), 0.124***

(0.0399)

λinter
t+1 , -0.0486

(0.0419)

λinter
t−1 , -0.131***

(0.0469)
HHI 0.294***

(0.0716)

Additional Controls X X X X X X
Log(Distance) × Year-Quarter FE X X X X X X
Year-quarter FE X X X X X X
Market-Carrier FE X X X X X X

Observations 900,835 1,507,347 1,524,950 1,507,347 1,507,347 1,240,051
R-squared 0.074 0.078 0.083 0.073 0.070 0.073
Kleibergen-Paap F-Stat 252.1 2057 157.4 90.19 131.1

*** p<0.01, ** p<0.05, * p<0.1
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Big 3 vs Others

Dependent Variable: Log(Average Fare)
(1) (2) (3) (4)

λintra
Big3 0.101** 0.549***

(0.0402) (0.0963)

λintra
Other 0.0581* 0.102***

(0.0316) (0.0338)

λinter
Big3 -0.422***

(0.0744)

λinter
Other -0.0776

(0.0552)

λintra
MoreDiversified 0.0905*** 0.531***

(0.0339) (0.0953)

λintra
LessDiversified 0.0616* 0.0981***

(0.0337) (0.0352)

λinter
MoreDiversified -0.409***

(0.0730)

λinter
LessDiversified -0.0735

(0.0552)

Additional Controls X X X X
Log(Distance) × Year-Quarter FE X X X X
Year-quarter FE X X X X
Market-Carrier FE X X X X

Observations 1,507,347 1,507,347 1,507,347 1,507,347
R-squared 0.077 0.061 0.077 0.060
Kleibergen-Paap F-Stat 477.7 48.94 437.2 50.43

*** p<0.01, ** p<0.05, * p<0.1
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Overall Effect of Common Ownership on Prices: Big 3 vs
Other
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Figure: Distribution of the Total Effect of Common Ownership on the Linear Prediction
of Log Price, Separated by Big 3 and by Other Shareholders.
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Event Study of Financial Institution Mergers

Use financial institution mergers between 2001 and 2016.

Some airlines were more affected than others.

Some airlines’ intra-industry lambda was more affected, whereas
inter-industry common ownership increased more for others.

∆λintra
i : implied change in intra-industry lambda for airline i.

∆λinter
i : implied change in inter-industry lambda for airline i.

Construct instruments for intra-industry and inter-industry lambdas by
summing the merger-driven shocks over time for each airline.
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Asset Manager Mergers IV

Dependent Variable: Log(Average Fare)
All Events Excl. 2008-2009 Events

(1) (2) (3) (4) (5) (6)

λintra (Route-Level) 0.723*** 0.619** 0.581** 0.731*** 0.630*** 0.602***
(0.242) (0.247) (0.239) (0.210) (0.209) (0.195)

λinter -1.132*** -1.014*** -0.900*** -1.059*** -0.944*** -0.786**
(0.189) (0.186) (0.176) (0.356) (0.339) (0.305)

Additional Controls X X X X X X
Log(Dist.) × YQ FE X X X X
YQ FE X X X X X X
Market-Carrier FE X X X X X X

Observations 1,554,120 1,554,120 1,507,347 1,554,120 1,554,120 1,507,347
R-squared -0.314 -0.247 -0.131 -0.294 -0.228 -0.114
Kleibergen-Paap F-Stat 14.03 12.96 16.64 7.481 6.865 7.127

*** p<0.01, ** p<0.05, * p<0.1
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Summary
We tested empirically one of the key predictions of general equilibrium
oligopoly theory: that inter-industry common ownership should lead to lower
prices in product markets, while intra-industry common ownership should
increase prices. Using data for the airline industry.

We constructed measures of inter-industry and intra-industry common
ownership, and found that the facts provide substantial support for this
theoretical prediction.

Although the result is consistent with the predictions of Azar and Vives
(2021), there are other potential general equilibrium effects that the negative
inter-industry coefficient could be capturing.

For example, as pointed out by Azar (2012) and Lopez and Vives (2019),
common ownership between vertically related firms (through a reduction in
double marginalization) or between horizontally related firms (through
technological spillovers) could also imply potentially lower prices for
consumers.

Empirically, it is difficult to disentangle the inter-sectoral pecuniary
externality from Azar and Vives from the vertical externalities, since both
involve inter-industry lambdas, but with different weights.
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Concluding remarks

The result that inter-industry common ownership has a negative effect on
prices has important implications for the common ownership debate,
especially as it relates to large and diversified asset managers, of which the
“Big Three” are the most salient example.

These asset managers hold companies across the economy, which has raised
concerns that it could lead to higher prices in product markets. In this paper
we have shown that, at least in the airline industry, this is not the case.

In fact, the prediction from Azar and Vives’s general equilibrium oligopoly
model is that that common ownership by “universal owners” should lead to
lower product-market prices.

The idea that it should lead to higher product prices was based on a
misapplication of partial equilibrium economic reasoning to a situation where
a general equilibrium model that considers the effects of both intra-industry
and inter-industry common ownership is more appropriate.

The general equilibrium oligopoly model does predict that common ownership
could reduce real wages (empirical work by Azar, Qiu, and Sojourner, 2021).
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