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Source of Firm Data: Compustat Compustat Other

Level of Aggregation: 3­Digit NAICS 6­Digit NAICS see details below
Mean Std Dev Mean Std Dev Mean Std Dev

Telecommunications Markets FCC Long Distance Firms

Broadcast Telecom Wired Telecom All Years

HHI 0.16 0.15 0.05 0.01 0.40 0.14

Market Share 0.08 0.13 0.02 0.03 0.03 0.11

R&D Expenditures 0.55 1.21 0.77 1.38 0.91 1.63

Sales 8.45 17.06 13.34 20.72 2.57 9.25

Assets 18.34 36.23 27.05 39.67 22.43 34.72

Proportion join RJV 0.02 0.14 0.03 0.14 0.07 0.25

Number of RJVs 94 94 72

Telecom Research Area Regulated Years

HHI 0.25 0.22 0.46 0.11

Market Share 0.14 0.23 0.03 0.12

R&D Expenditures 0.37 0.73 1.20 1.85

Sales 5.03 9.30 2.45 9.43

Assets 5.63 10.24 22.24 24.20

Proportion join RJV 0.02 0.14 0.07 0.26
Number of RJVs 90 53

Computer Markets Compustat; Gartner; iSuppli

Computer/Electronic Computer Manufact Semiconductors

Market Share 0.003 0.01 0.05 0.11 0.06 0.14

Sales 2.92 9.98 2.34 6.92 1.16 3.18

HHI 0.04 0.01 0.22 0.12 0.21 0.16

Assets 3.19 11.46 2.45 7.80 1.30 3.87

R&D Expenditures 0.23 0.71 0.19 0.53 0.12 0.35

Proportion join RJV 0.01 0.10 0.01 0.11 0.01 0.09

Number of RJVs 246 246 246

Software RA Memory/Microproc

Market Share 0.009 0.03 0.02 0.06

Sales 5.23 16.39 1.15 3.46

HHI 0.05 0.06 0.17 0.11

Assets 11.44 51.48 1.47 4.52

R&D Expenditures 0.28 0.87 0.14 0.40

Proportion join RJV 0.01 0.12 0.01 0.10
Number of RJVs 58 246

Petroleum Markets

Energy RA Petroleum Refining

Market Share 0.01 0.03 0.03 0.04

Sales 6.99 18.78 30.86 37.29

HHI 0.05 0.04 0.07 0.01

Assets 8.69 31.43 34.05 32.53

R&D Expenditures 0.30 0.80 0.33 0.33

Proportion join RJV 0.04 0.19 0.12 0.33

Number of RJVs 63 135

Coal/ Crude Extraction

Market Share 0.02 0.03

Sales 12.60 27.19

HHI 0.10 0.03

Assets 13.41 24.78

R&D Expenditures 0.23 0.31

Proportion join RJV 0.09 0.29
Number of RJVs 140

Notes: An observation is a firm­year pair. Sales, assets and R&D expenditures are in billions of chain weighted $2004.

Gartner and iSuppli shares are from published reports. HHI are calculated at either the 3­ or 6­digit NAICs depending

on the market definition.
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Level of Aggregation: 3 Digit NAICS 3 Digit NAICS 6 Digit NAICS

Relevant Market Definition: Coal Manuf and Crude Extraction Energy Research Area Petroleum Refining

Sample: All All Treatment All All Treatment All All Treatment
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Without R&D Effects

Post Leniency Policy Dummy ­1.494*** 1.496 ­1.054*** ­0.663** 0.283 ­0.621* ­0.952* 0.244 ­0.826

(0.335) (1.170) (0.404) (0.319) (1.093) (0.324) (0.535) (1.123) (0.556)

RJV HHI ­0.28 1.297 1.378* 1.872** 6.102*** 6.312***

(0.649) (0.984) (0.747) (0.755) (2.127) (2.190)

RJV HHI*Post Leniency ­0.0447 ­1.628 ­0.0589 ­0.776 ­3.043 ­3.632

(2.958) (2.881) (0.660) (0.661) (3.693) (3.601)

RJV HHI Fragmentation 2.060*** 2.087** 2.275***

(0.562) (0.831) (0.560)

RJV HHI Fragmentation*Post Leniency ­2.797*** ­0.929 ­1.960**

(1.025) (1.012) (0.946)

Total Effect of Leniency Policy ­0.034*** ­0.029*** ­0.029*** ­0.006* ­0.007 ­0.007** ­0.040* ­0.065*** ­0.043

Wald Test Statistic 31.614 56.840 14.443 4.930 3.470 8.049 4.654 6.010 2.550

P­Value 0.000 0.000 0.001 0.085 0.184 0.018 0.091 0.039 0.232

With R&D Effects

Post Leniency Policy Dummy ­1.449 0.145 ­1.041* ­0.636*** 0.285 ­0.514*** ­0.889 0.349 ­0.802

(1.409) (158.60) (0.574) (0.203) (1.112) (0.199) (0.892) (1.459) (1.374)

RJV HHI ­0.202 1.315 1.458* 2.074*** 6.331*** 6.434**

(1.293) (0.954) (0.765) (0.779) (2.250) (2.542)

RJV HHI*Post Leniency Policy 0.0641 ­1.585 ­0.0571 ­0.928 ­3.029 ­3.544

(5.607) (3.224) (0.573) (0.623) (4.297) (4.794)

RJV HHI Fragmentation 0.077 2.150** 2.308***

(72.24) (0.955) (0.619)

RJV HHI Fragmentation*Post Leniency ­0.174 ­0.873 ­2.043*

(211.90) (0.998) (1.049)

Total Effect of Leniency Policy ­0.032 0.042 ­0.029* ­0.006*** ­0.003 ­0.006*** ­0.038* 0.012 ­0.039

Wald Test Statistic 1.164 0.037 5.250 15.032 2.655 20.138 5.807 3.838 4.276

P­Value 0.424 0.982 0.072 0.001 0.265 0.000 0.055 0.147 0.118

Number of Observations

Without R&D Effects 5142 5142 4232 20268 20268 18597 3766 3766 3204
With R&D Effects 15727 15727 11893 27168 27168 25423 7105 7105 5987

Notes: Robust standard errors clustered by firm are in parentheses. * indicates significant at the 10% level; ** at 5% and *** at 1%. The total effect is computed at the mean of the

independent variables.  We include the following controls in all regressions: constant, firm assets, firm capacity constraints, number of RJVs the firm is a member of and its square,

number of RJV members, relative assets, relative capital constraints, industry fixed effects (for research areas), and year fixed effects. An observation is a firm­year­RJV combination.
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Restricted Model Likelihood Ratio Test:

Psuedo R­Squared Null Hypothesis  Restricted Model

Pre­Leniency Post­Leniency Fits as Good as Full Model
Sample Sample Test Statistic P­Value

Telecom Research Area 0.217 0.146 9.17 0.010

Broadcast 0.329 0.240 17.83 0.000

Wired 0.344 0.226 8.88 0.012

Long Distance All Years 0.445 0.375 1.65 0.439
Long Distance Regulated 0.445 0.398 7.46 0.024

Computer Computer/Electronic 0.305 0.232 32.22 0.000

Software Research Area 0.308 0.234 24.31 0.000

Computer Manufacturing 0.289 0.212 5.51 0.064

Semiconductors 0.283 0.197 9.60 0.008

Memory/Microproc 0.303 0.228 10.78 0.005

Petroleum Coal/Crude Extraction 0.486 0.445 29.56 0.000

Energy Research Area 0.467 0.354 3.85 0.146

Petroleum Refining 0.444 0.351 13.84 0.001

Results are reported for the "Without R&D Effects" specifications using the primary measure of the RJV measure of market power.

All regressions include same controls as in main specification.  The likelihood ratio test statistic assumes no heteroskedasticity

in standard errors.  The Wald statistic for the significance of the leniency policy variables is presented in the estimates tables.

The restricted (full) model is the model without (with) the leniency policy indicators. The relevant pre­leniency sample is prior

to revision for telecom and prior to increase in fines for computer and petroleum.







Market Definition  Lagged Market Share In at least one RJV Number of RJVs  Multimarket Contact
and Specification Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

Telecom Research Area (1) 0.9778*** (0.0130) 0.0022*** (0.0007)

Markets (2) 0.9904*** (0.0150) 0.0039*** (0.0015) ­0.0013* (0.0007)

(3) 0.9900*** (0.0144) 0.0042*** (0.0015) ­0.0012* (0.0007) ­0.0001*** (0.0000)
(4) 0.8570*** (0.0637) 0.0005 (0.0011) ­0.0005 (0.0009) ­0.0000 (0.0000)

Broadcast (1) 0.9397*** (0.0136) 0.0024** (0.0012)

(2) 0.9580*** (0.0133) 0.0032** (0.0014) ­0.0008** (0.0004)

(3) 0.9043*** (0.0311) 0.0029** (0.0013) ­0.0004 (0.0004) ­0.0019*** (0.0006)
(4) 0.9510*** (0.0499) 0.0018 (0.0011) ­0.0006 (0.0005) ­0.0001* (0.0001)

Wired (1) 0.9430*** (0.0169) 0.0031* (0.0017)

(2) 0.9681*** (0.0153) 0.0044** (0.0021) ­0.0012** (0.0006)

(3) 0.9075*** (0.0322) 0.0044** (0.0019) ­0.0008* (0.0004) ­0.0027*** (0.0008)
(4) 0.8845*** (0.0415) 0.0026 (0.0016) ­0.0004 (0.0005) ­0.0001 (0.0001)

FCC All Years (1) 0.9834*** (0.0112) 0.0071 (0.0066)

(2) 0.9924*** (0.0059) 0.0140 (0.0108) ­0.0037 (0.0023)

(3) 0.9838*** (0.0122) 0.0133 (0.0102) ­0.0036* (0.0020) ­0.0042 (0.0031)
(4) 0.9705*** (0.0344) 0.0015 (0.0013) ­0.0006 (0.0004) 0.0001 (0.0001)

FCC Regulated Years (1) 1.0261*** (0.0114) 0.0079 (0.0076)

(2) 1.0684*** (0.0206) 0.0273 (0.0202) ­0.0102 (0.0073)

(3) 1.0616*** (0.0166) 0.0271 (0.0198) ­0.0102 (0.0071) ­0.0046 (0.0032)
(4) 0.9300*** (0.0230) 0.0043* (0.0025) ­0.0013* (0.0008) 0.0000 (0.0001)

Computer Computer/Electronic (1) 0.9647*** (0.0072) 0.0004** (0.0002)

Markets (2) 0.9650*** (0.0070) 0.0004* (0.0003) ­0.0000 (0.0002)

(3) 0.9633*** (0.0072) 0.0004* (0.0003) ­0.0000 (0.0002) ­0.0001*** (0.0000)

(4) 1.1298*** (0.0480) ­0.0001 (0.0001) ­0.0001 (0.0002) ­0.0000 (0.0000)

Software Research Area (1) 1.0119*** (0.0285) 0.0017 (0.0011)

(2) 1.0176*** (0.0278) 0.0043*** (0.0017) ­0.0020*** (0.0007)

(3) 1.0166*** (0.0280) 0.0046*** (0.0017) ­0.0019*** (0.0007) ­0.0000*** (0.0000)

(4) 0.8095*** (0.1172) 0.0002 (0.0003) ­0.0002 (0.0003) ­0.0000*** (0.0000)

Computer Manufacturing (1) 0.9786*** (0.0116) 0.0028 (0.0022)

(2) 0.9781*** (0.0114) 0.0012 (0.0055) 0.0012 (0.0036)

(3) 0.9772*** (0.0127) 0.0017 (0.0055) 0.0012 (0.0036) ­0.0008*** (0.0002)

(4) 1.0962*** (0.1455) ­0.0059 (0.0046) 0.0028 (0.0033) ­0.0001 (0.0001)

Semiconductors (1) 0.9841*** (0.0426) 0.0021 (0.0034)

(2) 1.0214*** (0.0229) 0.0157** (0.0064) ­0.0108*** (0.0031)

(3) 1.0209*** (0.0218) 0.0158** (0.0063) ­0.0104*** (0.0031) ­0.0004 (0.0003)

(4) 0.5819*** (0.1452) 0.0060 (0.0039) ­0.0038** (0.0018) 0.0002 (0.0001)

Memory/Microproc (1) 0.9119*** (0.0232) 0.0064 (0.0042)

(2) 0.9528*** (0.0153) 0.0130* (0.0076) ­0.0057* (0.0035)

(3) 0.9352*** (0.0175) 0.0122* (0.0070) ­0.0049* (0.0028) ­0.0013*** (0.0004)

(4) 1.0858*** (0.1337) 0.0025** (0.0010) ­0.0028*** (0.0009) 0.0001 (0.0000)

Petroleum Coal/Crude Extraction (1) 1.0160*** (0.0145) 0.0040 (0.0028)

Markets (2) 1.0215*** (0.0121) 0.0075 (0.0046) ­0.0014** (0.0007)

(3) 1.0255*** (0.0125) 0.0077* (0.0046) ­0.0013** (0.0006) ­0.0001** (0.0000)
(4) 0.7739*** (0.2350) 0.0007 (0.0010) 0.0004 (0.0004) 0.0001* (0.0000)

Energy Research Area (1) 0.9471*** (0.0651) 0.0057** (0.0024)

(2) 0.9479*** (0.0654) 0.0083*** (0.0031) ­0.0013** (0.0005)

(3) 0.9512*** (0.0669) 0.0086*** (0.0030) ­0.0011** (0.0005) ­0.0002*** (0.0000)
(4) 0.6599** (0.2977) 0.0004 (0.0005) ­0.0001 (0.0001) 0.0000*** (0.0000)

Petroleum Refining (1) 1.0111*** (0.0112) 0.0014 (0.0018)

(2) 1.0143*** (0.0104) 0.0041 (0.0032) ­0.0009** (0.0005)

(3) 1.0137*** (0.0100) 0.0038 (0.0030) ­0.0007* (0.0004) ­0.0009*** (0.0002)
(4) 0.7043*** (0.2035) 0.0006 (0.0007) ­0.0002* (0.0001) 0.0000 (0.0000)

Regressions include year fixed effects.  Lagged patent stock is used as an IV for lagged market share in specifications (1)­(3).  Specification (4)

controls for firm fixed effects following Arellano and Bond (1991). Robust standard errors clustered at the firm­level are in parenthesis. *** indicates

signficant at the 1% level; ** at the 5% level; and * at the 10% level.





Industry Market Definition Included Total Effect of Wald P­Value
Fixed Effects Leniency Policy Statistic

Telecom Research Area None ­0.001** 8.784 0.012

RJV ­0.009*** 38.020 0.000

Firm ­0.024* 5.488 0.064

Broadcast None ­0.011*** 13.420 0.001

RJV ­0.019** 9.233 0.010

Firm ­0.039 3.088 0.213

Wired None ­0.018** 7.505 0.024

RJV ­0.026 4.140 0.126

Firm ­0.036 1.342 0.511

Long Distance All Years None ­0.038 1.852 0.396

RJV ­0.593 4.171 0.124

Firm ­0.076 0.722 0.697

Long Distance Regulated None ­0.001*** 16.060 0.000

RJV ­0.370*** 144.700 0.000
Firm ­0.032*** 36.980 0.000

Computer Computer/Electronic None ­0.001*** 26.790 0.000

RJV ­0.034*** 36.360 0.000

Firm ­0.017** 19.520 0.000

Software Research Area None ­0.001*** 23.480 0.000

RJV ­0.080*** 95.790 0.000

Firm ­0.167*** 16.690 0.000

Computer Manufacturing None ­0.003** 9.225 0.010

RJV ­0.547*** 391.000 0.000

Firm ­0.040*** 17.050 0.000

Semiconductors None ­0.001*** 12.330 0.002

RJV 0.000 0.112 0.946

Firm ­0.005*** 10.300 0.006

Memory/Microproc None ­0.002*** 9.751 0.008

RJV ­0.016 2.287 0.319
Firm ­0.009** 8.416 0.015

Petroleum Coal/Crude Extraction None ­0.023*** 27.130 0.000

RJV 0.473 2.014 0.156

Firm ­0.011* 5.719 0.057

Energy Research Area None ­0.003* 5.238 0.073

RJV ­0.004 0.065 0.968

Firm ­0.574*** 49.000 0.000

Petroleum Refining None ­0.028** 7.976 0.019

RJV ­0.144*** 9815.000 0.000
Firm ­0.084*** 14.740 0.001

Results are reported for the "Without R&D Effects" specifications using the primary measure of the RJV measure of marke

All regressions include same controls as in main specification including year dummies (and industry dummies for research are





Specification: Without R&D Effects With R&D Effects

Sample: All All Treatment All All Treatment
(1) (2) (3) (4) (5) (6)

Post Leniency Policy Dummy ­0.178*** ­0.247** ­0.171*** ­0.113* ­0.195* ­0.108*

(0.0645) (0.126) (0.0655) (0.0580) (0.115) (0.0591)

RJV HHI 0.717*** 0.655*** 0.645*** 0.582***

(0.0726) (0.0759) (0.0711) (0.0719)

RJV HHI*Post Leniency 0.331*** 0.292*** 0.301*** 0.266***

(0.0774) (0.0781) (0.0716) (0.0704)

RJV HHI Fragmentation ­0.716*** ­0.629***

(0.0872) (0.0795)

RJV HHI Fragmentation*Post Leniency 0.296** 0.276**

(0.128) (0.114)

Total Effect of Leniency Policy ­0.0008*** 0.0002* ­0.0011*** ­0.0003*** 0.0004** ­0.0004***

Wald Test Statistic 19.57 5.450 15.54 17.84 6.960 14.50

P­Value 0.0001 0.0655 0.000422 0.0001 0.0308 0.0007
Observations 222059 222059 146458 166916 166916 112747

Notes: Robust standard errors clustered by firm are in parenthesis. An observation is a firm­rjv­year combination.  All specifications include the usual

controls plus industry dummies. Total effect is computed at the mean of the regressors. * indicates significant at 10%; ** at 5%; *** at 1%.














