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Topic of This Paper

Is SOX Discouraging Corporate Risk-Taking?



Some Quotes

“I worry about the loss of risk-taking zeal. … [SOX] unleashed batteries of 
lawyers … [the result] is a huge preoccupation with the dangers and risks of 
making the slightest mistake.”

William Donaldson, former SEC Chairman

“corporate executives and boards … are seemingly unclear … about how 
an increase in risk-taking on their part would be viewed by shareholders and 
regulators. As a result, business leaders have been quite circumspect about 
embarking on new investment projects.”

Alan Greenspan, former Fed chairman

“We might have killed the goose that lays the golden egg … You’re 
mitigating every possible risk that can be conceived. Risk didn’t used to be 
a bad thing.”

Tom Siebel, former CEO, Siebel Systems



Research Approach

We examine the following questions:

� Have U.S. corporations reduced investments in risky 
projects, such as capital expenditures and R&D, 
since SOX?

� Have the stock prices of U.S. companies become 
less volatile since SOX?

� Are firms, especially high risk firms, less willing to go 
public in the U.S. since SOX?



Summary of Results

1. Compared with a benchmark sample of U.K. 
firms, we find that since SOX U.S. companies have:

• significantly reduced expenditures on research and 
development,

• significantly reduced capital expenditures,

• significantly increased holdings of cash, which represents 
non-operating, low-risk investments,



2. Compared with the benchmark sample of U.K. firms, 
we find that since SOX the stock price volatility of 
U.S. firms has declined significantly. Specifically,

� the standard deviation of stock returns of U.S. firms declined 
significantly compared with U.K. firms;

� the “betas” of U.S. firms vis-à-vis a worldwide index declined 
significantly compared with U.K. firms;

� a measure of the firm-specific risk of U.S. firms declined 
significantly compared with U.K. firms. 



3. Since SOX,

� The probability that an IPO was conducted in the U.K. as 
opposed to the U.S. increased sharply.

� The increase in probability is significantly higher for high 
R&D versus low R&D firms.



Sample & Data

• The sample consists of 5,228 U.S. and U.K. publicly 
traded corporations.

4,239 U.S. corporations

989 U.K. corporations
includes most large U.S. and U.K. public companies
and many medium-sized and small U.S. and U.K. companies

• Data source: Thomson One Banker database.

• We collect data for these companies over three 
three-year periods: two before Sox, 1995-1997 and 
1998-2000, and one after SOX, 2003-2005.



Summary Statistics

R&D, capital expenditures, and cash holdings are 
significantly higher for the U.S. sample in all three 
periods.

– R&D to assets ranges from 7.1%-7.8% for U.S. 
firms versus 1.9%-3.3% for U.K. firms.

– capex to assets ranges from 3%-5.4% for U.S. 
firms versus 2.5%-4.8% for U.K. firms.

– cash to assets ranges from 9.2%-11.5% for 
U.S. firms versus 8-8.3% for U.K. firms.



But since SOX,

� the difference in R&D between the U.S. and U.K. 
has narrowed.

� The difference in capex between the U.S. and U.K. 
has narrowed.

� The difference in cash holdings between the U.S. 
and U.K. has widened.



• Three measures of equity risk are significantly higher for 
the U.S. versus U.K. sample in all three periods.

-- the standard deviation of monthly stock returns ranges from 
0.13 to 0.21 for the U.S. versus 0.07 to 0.12 for the U.K.

-- beta vis-à-vis a global index ranges from 0.65 to 1.23 for the 
U.S. versus 0.46 to 1.09 for the U.K.

-- the standard error from the market model, a measure of firm 
specific risk ranges from 0.13 to 0.20 for the U.S. versus 0.07 to 
0.12 for the U.K.  



But since SOX the difference in all three 
measures of equity risk has declined.



Tests of Statistical Significance
• We test whether there is a significant difference in the changes in 

these variables for U.S. versus U.K. firms since SOX.

• We calculate the mean value for each variable for each firm in each 
period.

• For each firm we calculate the difference between the mean value
during 2003-2005 (i.e., post-SOX) and the corresponding mean 
values during 1995-1997 and 1998-2000 (pre-SOX).

• We then calculate the median value of these differences for the U.S. 
and U.K. samples.

• Finally, we test whether there is a significant difference in the 
median changes for the U.S. versus U.K. samples. 



Results on R&D 
• Table 3 shows that the median change in R&D-to-assets 

from either pre-SOX period to the post-SOX period, is 
significantly more negative for U.S. firms than for U.K. 
firms.

• Inference -- in comparison to the U.K., U.S. firms are 
investing less in identifying new growth options post-
SOX.



Results on CAPEX 

• Table 3 shows that the median change in CAPEX-to-
assets from either pre-SOX period to the post-SOX 
period, is more negative for U.S. firms than for U.K. 
firms. The difference is significant when the 1995-1997 
period is used.

• Inference -- Vis-à-vis U.K. firms, U.S. companies have 
reduced their capital expenditures since SOX.



Results on Cash Holdings

• Table 3 shows that the median change in cash-to-assets 
from either pre-SOX period to the post-SOX period is 
significantly higher for U.S. firms than for U.K. firms. 

• Inference -- while scaling back R&D and CAPEX, U.S. 
firms are holding significantly more cash, which is 
consistent with reduced risk-taking by U.S. corporations 
in the post-SOX era.



Results on Total Equity Risk

• Table 5 shows that the median change in standard 
deviation of stock returns from either pre-SOX period to 
the post-SOX period is significantly more negative for 
U.S. firms than for U.K. firms.

• Inference – the equity of U.S. firms has become 
significantly less risky than the equity of U.K. firms since 
SOX.



Results on Market Risk

• Table 5 shows that the median change in equity betas 
from either pre-SOX period to the post-SOX period is 
significantly smaller for U.S. firms than for U.K. firms.

• Inference – Relative to U.K. companies, there has been 
a reduction in the market risk of U.S. firms.



Results on Firm-Specific Risk 

• Table 5 shows that the median change in the standrard 
error from either pre-SOX period to the post-SOX period, 
is significantly more negative for U.S. firms than for U.K. 
firms.

• Inference – There has been a significant reduction in the 
firm-specific risk of U.S. versus U.K. firms since SOX.



IPO Sample

• We collected a sample consisting of 1,882 U.K. IPOs 
and 7,380 U.S. IPOs from the SDC Global New Issues 
Database for the time period 1990-2006.

• Pre-SOX is 1990-2002 and post-SOX is 2003-2006











Logistic Results on IPOs

Table 8 shows the results of a logistic regression that 
estimates the probability that a U.K. IPO is conducted vs. 
a U.S. IPO for the 1990-2006 period.

– The probability that an IPO is conducted in the U.K. as opposed 
to the U.S. increases significantly after SOX.

– The higher a firm’s R&D activity, the greater the increase in the 
probability the firm went public in the U.K. after SOX.

– Inference -- These results are consistent with the proposition that 
SOX has had a chilling effect on corporate risk-taking in the 
U.S., leading more high risk firms to go public in the U.K.



Summary
– Policymakers and corporate executives have suggested that the 

SOX Act of 2002 has had a chilling effect on corporate risk-taking.

– Compared with their U.K. counterparts U.S. firms have significantly 
reduced their R&D and capital expenditures and have significantly 
increased their cash holdings since SOX.

– Equity of U.S. companies has become significantly less risky vis-à-
vis U.K. companies since SOX.

– The likelihood that an IPO was conducted in the U.K. increased 
significantly after SOX and that this effect was especially high for 
firms in high R&D industries.

– Taken together, the results support the view that SOX has had a 
chilling effect on risk-taking by publicly traded U.S. corporations.



Table 1 Industry Description UK Firms % of UK US Firms % of US
Agricultural production- crops 2 0.2% 10 0.2%
Agricultural production- livestock 0 0.0% 4 0.1%
Agricultural services 2 0.2% 5 0.1%
Forestry 3 0.3% 1 0.0%
Metal mining 6 0.6% 20 0.5%
Coal mining 3 0.3% 5 0.1%
Oil and gas extraction 16 1.6% 133 3.1%
Nonmetallic minerals, except fuels 2 0.2% 5 0.1%
General building contractors 25 2.5% 28 0.7%
Heavy construction contractors 1 0.1% 8 0.2%
Special trade contractors 6 0.6% 13 0.3%
Food and kindred products 21 2.1% 81 1.9%
Tobacco manufactures 3 0.3% 5 0.1%
Textile mill products 7 0.7% 14 0.3%
Apparel and other textile products 11 1.1% 37 0.9%
Lumber and wood products 1 0.1% 15 0.4%
Furniture and fixtures 3 0.3% 21 0.5%
Paper and allied products 6 0.6% 32 0.8%
Printing and publishing 19 1.9% 43 1.0%
Chemicals and allied products 43 4.3% 306 7.2%
Petroleum and coal products 2 0.2% 17 0.4%
Rubber and misc. plastics products 7 0.7% 39 0.9%
Leather and leather products 2 0.2% 13 0.3%
Stone, clay, glass, and concrete prod. 14 1.4% 24 0.6%
Primary metal industries 8 0.8% 53 1.3%
Fabricated metal products 18 1.8% 56 1.3%
Industrial machinery and equipment 17 1.7% 207 4.9%
Electrical and electronic equipment 36 3.6% 350 8.3%
Transportation equipment 14 1.4% 88 2.1%
Instruments and related products 26 2.6% 314 7.4%
Miscellaneous manufacturing industries 9 0.9% 47 1.1%
Railroads 1 0.1% 9 0.2%
Local and interurban passenger transit 4 0.4% 1 0.0%
Motor freight transportation and warehousing 3 0.3% 25 0.6%
Water transportation 5 0.5% 12 0.3%
Transportation by air 7 0.7% 30 0.7%
Pipelines, except natural gas 0 0.0% 5 0.1%
Transportation services 8 0.8% 15 0.4%
Communications 14 1.4% 142 3.3%



Table 1 Electric, gas, and sanitary services 16 1.6% 155 3.7%
ContinuedWholesale trade--durable goods 35 3.5% 112 2.6%

Wholesale trade--nondurable goods 14 1.4% 67 1.6%
Building materials, hardware, garden supply 3 0.3% 5 0.1%
General merchandise stores 5 0.5% 25 0.6%
Food stores 6 0.6% 18 0.4%
Automotive dealers and gas service stations 5 0.5% 17 0.4%
Apparel and accessory stores 9 0.9% 50 1.2%
Furniture, home furnishings and equip. stores 2 0.2% 26 0.6%
Eating and drinking places 17 1.7% 66 1.6%
Miscellaneous retail 18 1.8% 63 1.5%
Depository institutions 2 0.2% 3 0.1%
Nondepository credit institutions 10 1.0% 38 0.9%
Security, commodity brokers, and services 13 1.3% 55 1.3%
Insurance carriers 0 0.0% 10 0.2%
Insurance agents, brokers, and service 3 0.3% 9 0.2%
Real estate 47 4.8% 57 1.3%
Holding and other investment offices 182 18.4% 159 3.8%
Hotels and other lodging places 8 0.8% 25 0.6%
Personal services 3 0.3% 12 0.3%
Business services 116 11.7% 676 15.9%
Automotive repair, services, and parking 4 0.4% 16 0.4%
Miscellaneous repair services 0 0.0% 7 0.2%
Motion pictures 9 0.9% 25 0.6%
Amusement and recreational services 24 2.4% 53 1.3%
Health services 1 0.1% 85 2.0%
Legal services 0 0.0% 1 0.0%
Educational services 5 0.5% 17 0.4%
Social services 3 0.3% 9 0.2%
Museums, art galleries, botanical gardens 1 0.1% 0 0.0%
Engineering and management services 53 5.4% 128 3.0%
Miscellaneous services 0 0.0% 5 0.1%
Justice, public order, and safety 0 0.0% 1 0.0%
Environmental quality and housing 0 0.0% 3 0.1%
Government & government agencies 0 0.0% 8 0.2%
All Industries 989 100.0% 4,239 100.0%



Table 2 Panel A US UK US - UK p-value
RD/ASSETS
1995 - 1997 0.0705 0.0189 0.0516 0.000***
1998 - 2000 0.0782 0.0288 0.0494 0.000***
2003 - 2005 0.0720 0.0334 0.0386 0.000***
CAPEX/ASSETS
1995 - 1997 0.0542 0.0477 0.0065 0.000***
1998 - 2000 0.0488 0.0428 0.0060 0.000***
2003 - 2005 0.0303 0.0253 0.0050 0.000***
CASH/ASSETS
1995 - 1997 0.0947 0.0826 0.0121 0.002***
1998 - 2000 0.0922 0.0832 0.0091 0.001***
2003 - 2005 0.1149 0.0796 0.0353 0.000***
EBIT/ASSETS
1995 - 1997 0.0864 0.0833 0.0032 0.194
1998 - 2000 0.0575 0.0672 -0.0097 0.000***
2003 - 2005 0.0470 0.0420 0.0049 0.041**
Panel B US UK US - UK p-value
STD RETURNS
1994 - 1997 0.1291 0.0746 0.0546 0.000***
1998 - 2001 0.2074 0.1225 0.0849 0.000***
2003 - 2006 0.1394 0.0870 0.0524 0.000***
BETA
1994 - 1997 0.6534 0.4600 0.1934 0.000***
1998 - 2001 0.9403 0.7012 0.2391 0.000***
2003 - 2006 1.2314 1.0870 0.1444 0.000***
RMSE
1994 - 1997 0.1260 0.0719 0.0541 0.000***
1998 - 2001 0.1990 0.1173 0.0816 0.000***
2003 - 2006 0.1331 0.0828 0.0503 0.000***



Table 3 Post-SOX vs Pre-SOX 1998-2000 Post-SOX vs Pre-SOX 1995-1997

RD/ASSETS [US LOWER] [US LOWER]
p-value 0.027** 0.006***
Median Diff. UK -0.00045 -0.00069
Median Diff. US -0.00250 -0.00361
# Obs. - UK 234 159
# Obs. - US 1,746 953

CAPEX/ASSETS [US LOWER] [US LOWER]
p-value 0.180 0.001***
Median Diff. UK -0.00927 -0.01076
Median Diff. US -0.01379 -0.01783
# Obs. - UK 989 716
# Obs. - US 4,239 2,378

CASH/ASSETS [US HIGHER] [US HIGHER]
p-value 0.000*** 0.000***
Median Diff. UK -0.00266 -0.00313
Median Diff. US 0.00780 0.00758
# Obs. - UK 989 716
# Obs. - US 4,239 2,378

EBIT/ASSETS [US HIGHER] [US HIGHER]
p-value .002*** 0.279
Median Diff. UK -0.01226 -0.02014
Median Diff. US -0.01369 -0.02560
# Obs. - UK 988 714
# Obs. - US 4,091 2,284



Table 4 High R&D Mod. R&D Low R&D
Panel A

RD/ASSETS [US LOWER] [US LOWER] [US HIGHER]
p-value 0.206 0.067* 0.723
Median Diff. UK -0.00074 -0.00038 -0.00180
Median Diff. US -0.00595 -0.00137 0.00048
# Obs. - UK 124 92 18
# Obs. - US 1,189 445 112

CAPEX/ASSETS [US HIGHER] [US HIGHER] [US LOWER]
p-value 0.085* 0.856 0.623
Median Diff. UK -0.02197 -0.01276 -0.00018
Median Diff. US -0.01933 -0.01252 -0.00908
# Obs. - GBR 188 278 523
# Obs. - USA 1,584 1,306 1,349

CASH/ASSETS [US HIGHER] [US HIGHER] [US HIGHER]
p-value 0.165 0.000*** 0.001***
Median Diff. UK -0.01973 -0.00685 -0.00030
Median Diff. US 0.00792 0.00703 0.00861
# Obs. - UK 188 278 523
# Obs. - US 1,584 1,306 1,349

EBIT/ASSETS [US HIGHER] [US HIGHER] [US HIGHER]
p-value 0.003*** 0.001*** 0.931
Median Diff. UK -0.05635 -0.03238 -0.00393
Median Diff. US -0.01074 -0.01630 -0.01296
# Obs. - UK 188 277 523
# Obs. - US 1,499 1,284 1,308



Table 4 High R&D Mod. R&D Low R&D
Panel B

RD/ASSETS [US LOWER] [US LOWER] [US HIGHER]
p-value 0.085* 0.033** 0.803
Median Diff. UK 0.00047 -0.00104 -0.00670
Median Diff. US -0.00702 -0.00259 -0.00133
# Obs. - UK 73 74 12
# Obs. - US 624 281 48

CAPEX/ASSETS [US HIGHER] [US LOWER] [US LOWER]
p-value 0.776 0.353 0.121
Median Diff. UK -0.02623 -0.01911 0.00000
Median Diff. US -0.02218 -0.01913 -0.01001
# Obs. - UK 118 224 374
# Obs. - US 790 799 789

CASH/ASSETS [US HIGHER] [US HIGHER] [US HIGHER]
p-value 0.005*** 0.004*** 0.002***
Median Diff. UK -0.04286 -0.01129 0.00068
Median Diff. US 0.01471 0.00479 0.00853
# Obs. - UK 118 224 374
# Obs. - US 790 799 789

EBIT/ASSETS [US HIGHER] [US HIGHER] [US HIGHER]
p-value 0.012** 0.432 0.255
Median Diff. UK -0.08913 -0.03678 -0.01065
Median Diff. US -0.03689 -0.02864 -0.01523
# Obs. - UK 118 223 373
# Obs. - US 740 783 761



Table 5 Post-SOX vs Pre-SOX 1998-2001 Post-SOX vs Pre-SOX 1994-1997

STD of Returns [US LOWER] [US LOWER]
p-value 0.000*** 0.000***
Median Diff. UK -0.0326 0.0027
Median Diff. US -0.0506 -0.0035
# Obs. - UK 989 716
# Obs. - US 4,239 2,378

Beta [US LOWER] [US LOWER]
p-value 0.014** 0.047**
Median Diff. UK 0.3411 0.5760
Median Diff. US 0.2700 0.5493
# Obs. - UK 989 716
# Obs. - US 4,239 2,378

RMSE [US LOWER] [US LOWER]
p-value 0.000*** 0.000***
Median Diff. UK -0.0320 -0.0002
Median Diff. US -0.0489 -0.0059
# Obs. - UK 989 716
# Obs. - US 4,239 2,378



Table 6 High R&D Mod. R&D Low R&D
Panel A

STD of Returns [US LOWER] [US LOWER] [US LOWER]
p-value 0.002*** 0.054* 0.000***
Median Diff. UK -0.0509 -0.0315 -0.0269
Median Diff. US -0.0803 -0.0388 -0.0397
# Obs. - UK 188 278 523
# Obs. - US 1,584 1,306 1,349

Beta [US LOWER] [US LOWER] [US HIGHER]
p-value 0.016** 0.589 0.793
Median Diff. UK 0.2819 0.4361 0.3128
Median Diff. US 0.0401 0.4126 0.3470
# Obs. - UK 188 278 523
# Obs. - US 1,584 1,306 1,349

RMSE [US LOWER] [US LOWER] [US LOWER]
p-value 0.004*** 0.047** 0.000***
Median Diff. UK -0.0486 -0.0330 -0.0272
Median Diff. US -0.0749 -0.0381 -0.0388
# Obs. - UK 188 278 523
# Obs. - US 1,584 1,306 1,349



Table 6 High R&D Mod. R&D Low R&D
Panel B

STD of Returns [US LOWER] [US LOWER] [US LOWER]
p-value 0.000*** 0.322 0.046**
Median Diff. UK 0.0112 0.0018 0.0015
Median Diff. US -0.0116 0.0004 -0.0020
# Obs. - UK 118 224 374
# Obs. - US 790 799 789

Beta [US LOWER] [US LOWER] [US LOWER]
p-value 0.005*** 0.014** 0.824
Median Diff. UK 1.0244 0.6270 0.4893
Median Diff. US 0.6536 0.5369 0.4991
# Obs. - UK 118 224 374
# Obs. - US 790 799 789

RMSE [US LOWER] [US LOWER] [US LOWER]
p-value 0.000*** 0.418 0.113
Median Diff. UK 0.0091 0.0012 -0.0019
Median Diff. US -0.0153 -0.0012 -0.0042
# Obs. - UK 118 224 374
# Obs. - US 790 799 789



Table 7 Pre-Sox
1990-2006

Panel A: U.S. IPOs All Deals All Deals High R&D Mod. R&D Low R&D
Number of IPOs 7,380 6,417 2,472 1,444 2,501
Sum of Proceeds in Million of U.S. Dollars 911,126 680,840 229,088 188,233 263,519
Mean Proceeds in Million of U.S. Dollars 123 106 93 130 105
Median Proceeds in Million of U.S. Dollars 41 35 32 33 43

1990-2006
Panel B: U.K. IPOs All Deals All Deals High R&D Mod. R&D Low R&D
Number of IPOs 1,882 1,284 314 287 683
Sum of Proceeds in Million of U.S. Dollars 186,326 147,639 14,690 45,746 87,203
Mean Proceeds in Million of U.S. Dollars 99 115 47 159 128
Median Proceeds in Million of U.S. Dollars 14 17 13 16 20

Pre SOX (1990-2002)

Pre SOX (1990-2002)



Table 7 Post-Sox
1990-2006

Panel A: U.S. IPOs All Deals All Deals High R&D Mod. R&D Low R&D
Number of IPOs 7,380 963 283 179 501
Sum of Proceeds in Million of U.S. Dollars 911,126 230,286 39,259 42,418 148,609
Mean Proceeds in Million of U.S. Dollars 123 239 139 237 297
Median Proceeds in Million of U.S. Dollars 41 122 72 135 173

1990-2006
Panel B: U.K. IPOs All Deals All Deals High R&D Mod. R&D Low R&D
Number of IPOs 1,882 598 154 153 291
Sum of Proceeds in Million of U.S. Dollars 186,326 38,687 4,484 18,691 15,512
Mean Proceeds in Million of U.S. Dollars 99 65 29 122 53
Median Proceeds in Million of U.S. Dollars 14 10 11 11 9

Post SOX (2003-2006)

Post SOX (2003-2006)



Table 8
Logistic regression of U.K. vs. U.S. IPOs

Parameter Standard
Estimate Error P-value

Intercept  0.894 0.097 0.0001***
Log of Proceeds in Million of U.S. Dollars -0.543 0.020 0.0001***
R&D Group -0.432 0.038 0.0001***
Post SOX  0.916 0.154 0.0001***
R&D Group * Post SOX  0.296 0.077 0.0001***

Correct predictions 72.5%
Number of observations 9,258




















































