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Motivation

New Phenomenon in the US patent system:

▶ The arise of patent trolls, who acquire patents and generate
revenue by asserting them against alleged infringers (different
from operating firms).

▶ The large amount of patent litigation, especially troll suits,
attracts much attention.

- A report by Executive Office of the President in 2013: ”Suits
brought by PAEs (trolls) have tripled in just the last two
years... PAE (trolls) activities hurt firms of all sizes.”

Why it matters:
the potential cost to innovation and economic growth.

▶ for firms: litigation costs, distraction from productive business;

▶ for the society: tax judicial resources, judicial congestion.
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Question

▶ #cases: The demonstrable effect of Joinder Rule.
Cotropia et al. (2014), Beauchamp (2015)

▶ #defendants: It didn’t disappear but happened earlier.

Question: What caused the explosion? Why did patent asserters
(trolls) target more firms in the same cases (by the same patents)?
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Findings

The eBay ruling in 2006 drove the explosion.

▶ Before: Injunctions were default for prevailing patent
asserters (they can stop infringers from using the patents);

▶ After: Prevailing patent asserters had to prove its necessity.

How?
Rule of Remedies−→Expected Payoffs in Litigation
−→Private Negotiation−→Disputes ”Screened” into Court
Heterogeneous Effects:

▶ patent asserters: more trolls are ”screened” into court (as
plaintiffs), while the effect for practicing-entities is ambiguous;

▶ alleged infringers: more firms with higher sales are ”screened”
into court (as defendants) compared to smaller ones.
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Outline

▶ Background and Facts

▶ Theoretical Analysis

▶ Empirical Analysis

▶ Conclusion
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Background

MercExchange LLC v. eBay Inc.

- MercExchange sued eBay over online auction patents.

- The Supreme Court confirmed eBay’s infringement but denied
MercExchange’s injunction request.

The eBay Ruling (2006): A patent asserter seeking an injunction
must satisfy four factors:

- Irreparable harm if the injunction is not granted.

- Inadequate monetary remedies to fully compensate for the
injury.

- Balance of hardships between the parties.

- No harm to public interest.

It is harder to get an injunction.
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Stylized Facts

Fact 1: Decline in Injunctions Post-eBay

(a) Motion for Injunction Filed (b) Injunctions Granted
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Stylized Facts

Fact 2: Increase in Defendants Sued by trolls Post-eBay

(a) Total Number of Defendants (b) Average Number of Defendants
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Stylized Facts

Fact 3: Large Firms are More Likely to be Defendants Post-eBay

(a) Number of Defendants (b) Proportion Change of Defendants
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Introduction Background Theoretical Analysis Empirical Analysis Conclusion References

Patent Dispute Model (Screening Model)

▶ The eqm: A dispute is filed in court with some probability
because of asymmetric information R.

▶ The effects of q ↓:
- small M: more litigation because the payoff in litigation relies
more on R (trolls and non-competing operating firms);

- large M: less litigation because injunctions are rare
(competing operating firms);

- large L: more litigation because the payoff in litigation relies
more on R other than L (firms with high sales).
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Difference-in-Difference

Sample: panel of Compustat firms in 2000-2020 Summary Statistics

Treatment: the eBay ruling (policy shock)
Treatment Intensity: sales

I(Sued) I(Sued by PAEs) I(Sued by PEs)

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

log(Sales) 0.0289∗∗∗ 0.00900∗∗∗ 0.0132∗∗∗ 0.000518 0.0214∗∗∗ 0.00855∗∗∗

(39.74) (6.59) (22.41) (0.46) (37.99) (7.88)

I(Post) × log(Sales) 0.0112∗∗∗ 0.0105∗∗∗ 0.0174∗∗∗ 0.0160∗∗∗ -0.000813 -0.000967
(12.54) (12.85) (23.91) (23.88) (-1.17) (-1.49)

Firm Controls Yes Yes Yes Yes Yes Yes
Firm FEs No Yes No Yes No Yes
Year FEs Yes Yes Yes Yes Yes Yes
Year × Industry FEs Yes No Yes No Yes No
Number of Obs. 85891 85089 85891 85089 85891 85089
Adj.R2 0.174 0.335 0.188 0.333 0.0832 0.224

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Robustness Checks

▶ Parallel trend by event study parallel trend

- The effect is positive and significant only after 2006;
- The effect is long lasting (until 2020, the last year with
available data).

▶ Regressions by technology sector by tech

- The effect is significant in all 6 technology sectors, not just
computer-related technology where trolls cluster.

▶ Sales at Risk as treatment intensity sales at risk

- The coefficients are larger for all the cases or troll cases;
- The coefficients are still insignificant for operating firm cases.

▶ Check if large defendants behave differently in court
advantages in court

- Large defendants don’t have preference on jury trials;
- Large defendants spend longer time to finish a case, but there
is no significant change post-eBay.
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Conclusion

A remedy reform from a property rule to a liability rule can change
how patent infringement disputes are resolved. The effects are
heterogeneous on

▶ operating firms and trolls

▶ firms with high and low sales

This effect explains the patent litigation explosion happened
recently, which were driven by trolls filing multi-defendant cases.

Though the quantity of litigation went down, the proportion
change was long lasting.
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Thank you!
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Summary Statistics of Compustat Firms

N Mean Std Min P.25 Median P.75 Max

Defendants (10%)
log(Sales) 7877 7.29 2.12 0.00 5.93 7.46 8.82 10.59
log(SaleatRisk) 7877 1.70 2.20 0.00 0.00 0.17 3.20 10.47
log(Market Capitalization) 7501 7.66 2.15 0.35 6.25 7.78 9.27 11.09
Tobin’s Q 7868 14088.67 24473.86 2.02 909.78 3346.19 12795.84 92382.43
R&D Intensity 7610 0.08 0.13 0.00 0.01 0.04 0.10 2.07
ROA 7877 0.09 0.24 -5.53 0.06 0.12 0.18 0.42
Leverage 7877 0.24 0.28 0.00 0.03 0.18 0.34 4.15
Cash 7877 0.22 0.20 0.00 0.05 0.15 0.32 0.98
Capital Expenditure 7877 0.05 0.04 0.00 0.02 0.03 0.06 0.37
I(Conglomerate) 7877 0.34 0.47 0.00 0.00 0.00 1.00 1.00
HHI 7877 465.45 1367.08 0.00 0.12 4.89 172.77 10000.00

Non-Defendants (90%)
log(Sales) 78256 4.70 2.58 0.00 2.90 4.88 6.62 10.59
log(SaleatRisk) 78256 0.64 1.25 0.00 0.00 0.00 0.65 10.51
log(Market Capitalization) 72166 5.17 2.31 0.35 3.46 5.23 6.83 11.09
Tobin’s Q 78234 2910.95 9106.80 2.02 67.67 422.10 2087.95 92382.43
R&D Intensity 74360 0.14 0.28 0.00 0.01 0.04 0.15 2.07
ROA 78256 -0.16 0.79 -5.53 -0.12 0.08 0.14 0.42
Leverage 78256 0.31 0.55 0.00 0.01 0.18 0.39 4.15
Cash 78256 0.25 0.27 0.00 0.03 0.13 0.38 0.98
Capital Expenditure 78256 0.05 0.07 0.00 0.01 0.03 0.06 0.37
I(Conglomerate) 78256 0.24 0.43 0.00 0.00 0.00 0.00 1.00
HHI 78256 156.22 843.33 0.00 0.00 0.05 4.27 10000.00
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Parallel Trend
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Regressions by Technology Sector

(1) (2) (3) (4) (5) (6)
chemical computer drug electrical mechanical other

log(Sales) 0.00168∗∗ -0.00321∗∗ 0.00279∗∗∗ -0.000471 -0.000380 0.00109
(3.19) (-2.99) (5.29) (-0.69) (-0.56) (1.58)

I(Post) × log(Sales) 0.00169∗∗∗ 0.0186∗∗∗ 0.000895∗∗ 0.00567∗∗∗ 0.00440∗∗∗ 0.00326∗∗∗

(5.36) (28.93) (2.85) (13.93) (10.89) (7.92)

Firm Controls Yes Yes Yes Yes Yes Yes
Firm FEs Yes Yes Yes Yes Yes Yes
Year FEs Yes Yes Yes Yes Yes Yes
Number of Obs. 85089 85089 85089 85089 85089 85089
Adj.R2 0.142 0.339 0.271 0.206 0.116 0.163

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Sales at Risk as Treatment Intensity

I(Sued) I(Sued by PAEs) I(Sued by PEs)

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

log(SaleatRisk) 0.0338∗∗∗ -0.000926 0.0137∗∗∗ -0.00648∗∗∗ 0.0251∗∗∗ 0.00254
(19.83) (-0.52) (9.99) (-4.40) (19.21) (1.78)

I(Post) × log(SaleatRisk) 0.0116∗∗∗ 0.0124∗∗∗ 0.0222∗∗∗ 0.0195∗∗∗ -0.000287 0.000115
(6.10) (7.08) (14.49) (13.56) (-0.20) (0.08)

Firm Controls Yes Yes Yes Yes Yes Yes
Firm FEs No Yes No Yes No Yes
Year FEs Yes Yes Yes Yes Yes Yes
Year × Industry FEs Yes No Yes No Yes No
Number of Obs. 85891 85089 85891 85089 85891 85089
Adj.R2 0.133 0.334 0.161 0.329 0.0592 0.223

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Advantages in Court

OLS DD DDD

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

log(Sales) -0.000881 0.0295∗ 0.00247 0.0304 0.00150 0.0193
(-0.15) (2.15) (0.35) (1.87) (0.20) (1.14)

I(Post)× log(Sales) -0.00485 -0.00120 -0.00682 -0.00101
(-0.89) (-0.10) (-1.07) (-0.07)

I(Post)× I(PAEs)× log(Sales) 0.00451 0.00680
(0.43) (0.28)

Firm Controls Yes Yes Yes Yes Yes Yes
Year × Industry FEs Yes Yes Yes Yes Yes Yes
Number of Obs. 17039 16720 17039 16720 17039 16720
Adj.R2 0.133 0.148 0.133 0.148 0.133 0.150

t statistics in parentheses
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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