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methods described below. Individual replications may contain mistakes. Treat the numbers as estimates
to be checked, not as a verdict on the original paper. Original article: doi:10.1111/jofi.12698.

1 Summary

1.1 The Paper

Azar, Schmalz, and Tecu ask whether common institutional ownership raises US airline ticket
prices. They build a 2001Q1–2014Q4 panel of US domestic markets, defined as unordered airport
pairs, from BTS DB1B Market records. To that panel they add Thomson Reuters 13F holdings aug-
mented by hand-collected 5% proxy-statement owners, and from the combined ownership data
they compute the modified Herfindahl index MHHI of O’Brien and Salop. Panel regressions of
log fare on MHHI delta and HHI, with market(-carrier) and year-quarter fixed effects, estimate an
MHHI delta coefficient of 0.15–0.33, all significant at 1%. They conclude that common ownership
raises airline ticket prices by roughly 3–7%.

1.2 Replication Findings

Both channels replicate qualitatively in all six Table III specifications. MHHI delta comes in at
0.173∗∗/0.229∗∗∗/0.217∗∗ at the market-carrier level (paper 0.194/0.219/0.149, all significant at 1%)
and at 0.312∗∗∗/0.288∗∗∗/0.268∗∗∗ at the market level (paper 0.325/0.311/0.202). HHI is positive
and significant at 1% everywhere, at 70–126% of the paper’s magnitudes. Getting there takes a
careful ownership construction. It requires CUSIP-based matching of 13F holdings, because the
s34 ticker field loses American and US Airways entirely after 2010, together with the paper’s
bankruptcy carry-forward, voting-share control weights, and fund-family aggregation across filer
codes. Out of sample on 2015Q1–2020Q1 the result is confirmed. MHHI delta is positive in all six
specifications and significant in five.
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2 Data

The paper uses three sources. (i) BTS DB1B Market, a 10% ticket sample of US domestic itineraries
published quarterly, covering 2001Q1–2014Q4. (ii) Thomson Reuters Spectrum 13F (tfn.s34), quar-
terly institutional holdings including sole and shared voting authority. (iii) Hand-collected non-
13F 5% owners from SEC proxy statements, covering Berkshire, insiders, and trusts. Specifications
(3) and (6) also draw on BEA MSA population and income as controls.

This replication uses (i) and (ii), but neither (iii) nor the BEA controls. DB1B is downloaded
from transtats.bts.gov/PREZIP as 56 quarterly zips. The 13F holdings come from the Thom-
son Reuters institutional holdings file (tfn.s34) and match to airlines by six-digit CUSIP with
corporate-event date windows (AMR 001765 → American Airlines Group 02376R at 2013Q4;
UAL 902549 → United Continental 910047 at 2010Q4; US Airways 911905 → 90341W at 2005Q3;
Hawaiian 419849 → 419879 at 2002Q3; plus single-CUSIP carriers DL, CO, NW, WN, B6, FL, AS,
NK, G4, OO, YX, YV). Ticker-based matching is unusable here. The s34 ticker field is empty for
most post-2011 listings, so American, US Airways, and Spirit would carry zero measured own-
ership for 2011–2014. Shares outstanding come from s34 shrout2, reported in thousands. We
keep US domestic tickets with a single ticketing carrier, nonzero passengers, fares in (0, 10,000),
and nonbulk itineraries. Markets are unordered airport pairs, and a market-quarter needs at least
20 × 91 × 0.10 = 182 sampled passengers to enter. The final estimation panel contains 1,444,850
market-carrier-quarter observations across 8,108 markets, versus the paper’s 1.24M across 7,185.

3 Methodology

Let sjrt be carrier j’s passenger share in market r at quarter t and pjrt its passenger-weighted av-
erage fare, so that HHIrt = ∑j s2

jrt. For each firm j, βij is family i’s share of all outstanding shares
and γij its share of sole-plus-shared voting authority (paper §III.C). Holdings are aggregated to
the fund-family level by filer code, plus a name-based merge of families that file under several
codes, such as BlackRock and Capital Group. Stakes with β < 0.5% are disregarded. During the
Chapter 11 windows of US Airways (2002Q3–2003Q1, 2004Q3–2005Q3), United (2002Q4–2006Q1),
Delta and Northwest (2005Q3–2007Q1), and American (2011Q4–2013Q4) the last pre-bankruptcy
(β, γ) vector is repeated, following §III.B of the paper. The modified Herfindahl delta is

∆MHHIrt = ∑
j

∑
k ̸=j

sjrt skrt
∑i γijβik

∑i γijβij + (1 − ∑i βij)2 ,

where the second denominator term treats the non-13F residual float as a single undiversified
outside shareholder. That term stands in for the paper’s hand-collected 5% blockholders, which
cannot be reproduced. Market-quarters with two or more carriers and no observed ownership are
treated as missing, and the paper’s Table II/III observation counts show the same pattern.

We estimate the six specifications of Table III with pyfixest.feols, three at the market-carrier
level with year-quarter plus market-carrier fixed effects and three at the market level with year-
quarter plus market fixed effects. Specifications (2)/(3)/(5)/(6) add Log(Distance) × Year-Quarter
fixed effects, as in the paper, implemented as log-distance × quarter-dummy interactions. Spec-
ifications (3)/(6) carry a partial control set, the number of carriers in the market. The paper’s
nonstop-carrier count, Southwest/LCC indicators, connect shares, and population/income con-
trols are not constructible from the available inputs. Regressions are weighted by average pas-
sengers per market-carrier (or market) over time, and standard errors are two-way clustered on
market-carrier (or market) and year-quarter.
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4 Results

4.1 Table III Replication

Table 1 puts our coefficients alongside the paper’s. MHHI delta is positive and significant in all
six columns and lands within about 15% of the paper except in the two partial-control columns,
which run high. HHI stays significant at 1% everywhere.

Table 1: Panel regressions of log airline ticket fare on common-ownership concentration and mar-
ket concentration. Dependent variable: log(avg fare). Weighted by average passengers; two-way
clustered SE. Significance: ∗∗∗1%, ∗∗5%, ∗10%.

Spec ∆MHHI (ours) ∆MHHI (paper) HHI (ours) HHI (paper)

MC (1) yq + mkt-carrier FE 0.173∗∗ (0.086) 0.194∗∗∗ 0.164∗∗∗ (0.019) 0.221∗∗∗

MC (2) + log dist×yq FE 0.229∗∗∗ (0.079) 0.219∗∗∗ 0.160∗∗∗ (0.019) 0.230∗∗∗

MC (3) + partial controls 0.217∗∗ (0.082) 0.149∗∗∗ 0.150∗∗∗ (0.020) 0.165∗∗∗

MKT (4) yq + market FE 0.312∗∗∗ (0.095) 0.325∗∗∗ 0.281∗∗∗ (0.026) 0.365∗∗∗

MKT (5) + log dist×yq FE 0.288∗∗∗ (0.087) 0.311∗∗∗ 0.341∗∗∗ (0.026) 0.357∗∗∗

MKT (6) + partial controls 0.268∗∗∗ (0.090) 0.202∗∗∗ 0.322∗∗∗ (0.028) 0.255∗∗∗

Sample: 2001Q1–2014Q4. N = 1,444,850 for MC specs (paper 1,237,584); N = 274,118 for MKT specs (paper 262,350).
Paper numbers are Azar, Schmalz, Tecu (2018) Table III.

The ownership construction is what carries this result. With ticker-matched holdings, no
bankruptcy carry-forward, and γ = β, the same regressions produce MHHI delta coefficients
statistically indistinguishable from zero. Under that variant American and US Airways carry zero
measured common ownership for 2011–2014, because their s34 tickers are empty, and United,
Delta, and Northwest lose their holdings during the 2002–2007 bankruptcies, which injects large
spurious within-market drops in ∆MHHI. HHI, computed from DB1B passenger shares alone,
replicates under any ownership variant.

The level of ∆MHHI remains compressed relative to the paper (mean 0.042 versus 0.187 on
the 0–1 scale) because the outside-shareholder term substitutes for the paper’s hand-collected
concentrated blockholders and enlarges every denominator. The compression is close to uniform,
so the within-market variation that identifies the regressions is preserved and the coefficients land
close to the paper’s.

4.2 Out-of-Sample Test (2015Q1–2020Q1)

Table 2 applies the same specifications to 2015Q1–2020Q1. The s34 holdings extract ends at 2020Q1,
so common ownership is unobservable afterwards, and the restriction also keeps the COVID col-
lapse out of the window.
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Table 2: OOS replication on 2015Q1–2020Q1. Same specifications and SE clustering as Table 1.

Spec ∆MHHI (OOS) ∆MHHI (in-sample) HHI (OOS) HHI (in-sample)

MC (1) 0.339∗∗ (0.135) 0.173∗∗ (0.086) 0.160∗∗∗ (0.023) 0.164∗∗∗ (0.019)
MC (2) 0.265∗∗ (0.124) 0.229∗∗∗ (0.079) 0.133∗∗∗ (0.022) 0.160∗∗∗ (0.019)
MC (3) 0.254∗ (0.123) 0.217∗∗ (0.082) 0.125∗∗∗ (0.023) 0.150∗∗∗ (0.020)
MKT (4) 0.989∗∗∗ (0.243) 0.312∗∗∗ (0.095) 0.407∗∗∗ (0.032) 0.281∗∗∗ (0.026)
MKT (5) 0.661∗∗∗ (0.199) 0.288∗∗∗ (0.087) 0.490∗∗∗ (0.032) 0.341∗∗∗ (0.026)
MKT (6) 0.635∗∗∗ (0.195) 0.268∗∗∗ (0.090) 0.469∗∗∗ (0.033) 0.322∗∗∗ (0.028)

NMC = 425,931, NMKT = 108,036. Same weights and two-way clustering as Table 1.

The paper’s headline result is confirmed out of sample. All six MHHI delta coefficients are
positive, and five are significant at 5% or better. Market-level coefficients are larger than in-sample,
consistent with the continued post-2014 growth of index-fund common ownership concentrated
in the surviving carriers.

5 Conclusion

Table III of Azar, Schmalz, and Tecu (2018) replicates qualitatively from public DB1B data and 13F
holdings alone, provided the ownership inputs are built carefully. That means CUSIP-matched
holdings, voting-share control weights, family-level aggregation, and the paper’s bankruptcy
carry-forward. The one remaining gap, the hand-collected non-13F blockholders, compresses the
level of the common-ownership index but not the regression coefficients. The result strengthens
out of sample through 2020Q1.
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