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Abstract

We examine US and UK CEO pay and incentives from 1997 to 2003. Pay is the total of cash pay, 
stock and option grants, and other pay. We measure incentives as the change in value of the 
CEO’s equityholdings for a 1% stock return, which equates $100 in stock to $1 in incentives. 
Controlling for firm characteristics, US CEOs have higher compensation and much higher 
incentives. In 2003, US CEO pay was 1.6 times UK CEO pay, as compared to about 2.2 times in 
1997.  US CEO incentives in 2003 were about 5.2 times UK CEO incentives, as compared to 8.4 
times in 1997.  These narrowing differences over time result from substantial increases in UK pay 
and incentives and flat US pay and incentives. Although US pay is higher than that of the UK, the 
much higher incentives imply that US CEOs receive less pay per unit of incentives (about $15 in 
pay for each $1 in incentives) than UK CEOs (about $48 in pay for each $1 in incentives), and 
this ratio is roughly constant over time. When normed by the larger amount of risky incentives 
held, US CEO pay does not appear large compared to that of the UK. 
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1. Introduction 

Since at least as early as the 1950s, the press and academic researchers have remarked about high

levels of US CEO pay and questioned whether these levels are consistent with share value

maximization (e.g., Murphy, 1999).  As these high levels have continued, there has been an 

increased willingness among academic researchers to suggest that US CEO pay practices reflect 

managerial rent-extraction (e.g., Core, Holthausen, and Larcker, 1999; Bebchuk and Fried, 2004; 

Bebchuk, Fried, and Walker, 2002; Jensen, Murphy, and Wruck, 2004). The purpose of this paper

is to shed light on this issue by comparing pay and incentives in the US with pay and incentives

in the UK, a country where excessive pay and managerial rent extraction are generally considered

to be less problematic.  Our paper uses data on US and UK pay from 1997 to 2003, and extends 

related work by Conyon and Murphy (2000). We attempt to answer some of the questions raised 

in this earlier work, as well as to contribute to the contemporary debate about the suitability of

US executive pay. 

The suitability of corporate governance in general, and of executive compensation and incentives 

in particular, continue to be of much interest to both academics and practitioners.  The recent 

spate of corporate scandals in the United States has once again focused attention on the pay 

received by those at the very top of organizations. Moreover, a growing body of academic

research proposes that problems with US governance and CEO pay are so profound that 

overpayment of CEOs is not limited to a few bad apples, but that all CEOs in the US economy 

are overpaid (e.g., Bebchuk and Fried, 2004; Jensen, Murphy, and Wruck, 2004).  If this 

conjecture is correct, within-country benchmarking can provide an indication of how 

compensation practices vary with the quality of governance within the US, but tells us little about
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whether US executive compensation practices, as a whole, suffer from systemic poor governance 

and excessive pay.  Instead it is necessary to compare US practices with those of other countries 

where compensation practices ex ante are expected to suffer from these problems to a lesser 

extent (e.g., Core, Guay, and Thomas, 2005; Holmstrom and Kaplan, 2003). 

In this paper, we use the United Kingdom as a benchmark against which to examine whether 

CEO pay in the United States appears unusually high.  These two economies share important

governance features (such as active takeover markets, unitary board structures etc).  However, the 

UK is generally considered to be less afflicted by problems of excessive executive compensation.

For example, Conyon and Murphy (2000) show that, after controlling for economic determinants

of pay, 1997 CEO compensation in the US are systematically higher than in the UK.  However,

Conyon and Murphy (2000) also find that greater equity incentives are imposed on US CEOs as

compared to UK CEOs.  Like Conyon and Murphy (2000), we note that greater equity incentives

imply greater risk premiums paid to executives.  A key research question in our paper is whether 

greater risk premiums can explain some or all of the difference in pay between US and UK

CEOs.

Using unique US and UK data for 1997 and 2003 we provide evidence that shows that, while a 

US pay premium still exists, UK CEO pay practices are becoming increasingly like, both in terms 

of level and structure, those observed in US firms.  Further, we find that while equity holdings

and incentives in the US have remained stable or even declined between 1997 and 2003, equity 

holdings and incentives have increased substantially in the UK over this period, on average by 

100% or more.  However, it is remains the case in 2003, as in 1997, that US CEOs hold 
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substantially greater equity incentives than their UK counterparts.  The median US CEO’s equity 

incentives were about five times greater than that of the median UK CEO in 2003. 

As noted above, executives will require greater pay to bear greater incentives.  As such, we 

expect that a portion of US CEOs’ relatively greater pay is due to their relatively greater equity

incentives.  Interestingly, we find that the ratio of pay to incentives is actually much lower for US 

CEOs than UK CEOs, suggesting that US CEOs receive less pay per unit of incentives than UK 

CEOs.  However, we note that total pay is the sum of pay for CEO skill plus a risk premium to 

compensate the CEO for bearing incentive risk, and in order to interpret the pay-incentive ratio, it 

is necessary to have a separate estimate of pay for skill or the risk premium.

To do this, we use methods similar to Cai and Vijh (2005), and estimate risk premiums for US 

and UK CEOs under various assumptions about CEO risk aversion and outside wealth.  For a 

reasonable range of parameters, we find that the difference in required risk premiums (due to 

differences in incentive levels between US and UK CEOs) is likely to explain the majority of the

differences in pay between the CEOs in these two economies. We conclude that critics of high 

US executive pay should give greater consideration to the incentives borne by US CEOs and the 

risk premiums that executives are likely to require to bear these incentives.

In the next section, we motivate the paper, review related literature, and describe our sample and 

data.  In Section 3, we present univariate and multivariate comparisons of pay and incentives for

the US and UK over time. In Section 4, we compare the ratios of pay to incentives across the two 

countries, and examine whether US pay is high compared to UK pay once differences in 
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incentives are controlled for. In the fifth section we offer concluding remarks and caveats to our 

conclusions.

2. Executive compensation in the US and UK: Motivation and data 

Motivation and literature review

Recent research has suggested that US pay is “too high” and that CEOs are able to exploit

existing governance arrangements and extract rents (Bebchuk and Fried, 2004; Bebchuk, Fried, 

and Walker, 2002).  The claim that US CEO pay is “too high” begs the question – “too high 

compared to what?”  If the pay of every CEO within an economy is considered “excessive” then 

there is no within economy control group to evaluate the compensation package of any given 

CEO.  In this paper we compare US CEO pay to the UK.  The US and UK are very similar

economies, but as we describe below, the UK is generally considered to be less afflicted by 

problems of excessive executive compensation. As such, the UK can be usefully considered as a 

control group with which to compare US CEO compensation (Conyon and Murphy, 2000).

The extant research investigating international differences in CEO pay arrangements is sparse. 

Indeed, the majority of executive compensation papers are single country studies rather than

research designed to probe cross-country differences in pay setting strategies.  In this paper we 

build on Conyon and Murphy (2000) who also investigated differences in pay and incentives

between these two countries, and found significant pay differences between the US and the UK

for the fiscal year 1997.  After controlling for size, sector and other firm and executive 

characteristics they documented that CEOs in the US earned 45% higher cash compensation and 
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190% higher total compensation (which include equity compensation such as stock options, etc.). 

Such large differences in compensation were surprising given the similarities in the governance 

structures of both countries. For instance, both economies have active takeover markets, single 

board internal control systems with remuneration committees etc. They argued that the 

differences could be largely attributed to greater stock option awards in the US arising from 

institutional and cultural differences between the two countries.  An alternative interpretation for 

the greater US pay is that pay-related governance problems are more severe in the US. As 

suggested by Conyon and Murphy, these problems may well be related to cultural differences and 

greater acceptance of option grants in the US. The UK’s lower tolerance of income equality may

well act as a governance mechanism that constrains executive pay. Further, consistent with 

options contributing to an excessive pay problem, several researchers, such as Hall and Murphy 

(2002) and Jensen, Murphy and Wruck (2004), have recently argued that US compensation

committees under-appreciate the full cost of options, and as a result over-pay executives with

option grants. 

However, Conyon and Murphy (2000) focused only on a cross section of firms in 1997 and so 

could not examine the time series behaviour of the US-UK CEO pay premium.  Moreover, our 

main interest is in explaining US CEO pay by using the UK as a control group.  We will establish

that a standard measure of CEO pay, which includes the grant value of stock options etc., is 

greater in the US compared to the UK.  However, we will also show that the CEO equity holdings

in the US are significantly greater than in the UK and that this exposes the CEO to greater risk. 

As such, we develop arguments suggesting that pay would be expected to be higher given this 

risk exposure.  Moreover, it is precisely because of the international variation that exists in both 
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CEO pay and equity incentives that we can remark on the structure of US pay, CEO equity 

incentives and the exposure to compensation risk experienced by US CEOs. 

Other research has also examined differences between the US and the UK.  Main, O’Reilly, and

Crystal (1994) compared CEO cash compensation in 1990 between the US and UK but excluded 

(due to data limitations) any comparison of the structure of pay.  Abowd and Kaplan (1999) 

presented evidence on international differences in CEO compensation from 1984-1996 using data 

from 12 OECD countries.  The source for their data is survey pay estimates from Towers Perrin, a 

compensation consulting company, for firms with sales revenues between $200 and $500 million.

They found that US CEO pay is considerably higher than other countries including the UK.  In 

addition, they showed that stock options, expressed as a fraction of CEO pay, had been increasing 

in the US but not elsewhere.  Unlike Abowd and Kaplan our research uses actual data rather than

estimates of CEO pay to investigate international CEO compensation differences.  Also, unlike 

their research we directly model these international differences in CEO pay controlling for other 

determinants such as firm size, risk, company performance and sector differences.  Finally, 

Conyon and Murphy (2002) examined the prevalence of stock-based executive compensation in 

the US, the UK and other major European economies.  They showed that stock-based 

compensation makes up a higher fraction of total pay in the US than in any of the European 

economies studied and that there has been a greater trend towards using more stock-based 

compensation in the US than these other economies.  They reported that trends in the use of stock 

based pay in the non-US economies were only beginning to emerge (their data stopped in 1999) 

making it difficult to verify if a shift to stock based pay was truly prevalent.1

1 Other research examining international differences in pay and governance includes Kaplan (1994, a,b) for the US
relative to Japan and Germany and Conyon and Schwalbach (1999) for differences in European pay.
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Although the studies comparing CEO pay across countries are few, there are considerably more

single country studies.  Much of the extant US evidence is comprehensively reviewed in Murphy

(1999) and so is not repeated here.  Instead we remark on a few recent studies that use UK data. 

Stathopoulos et al (2004a) investigated evidence on the level and composition of the pay of the

top executives.  Using data on 698 CEO years and 2609 other-executive years over the period 

1995-2000 they documented empirical evidence consistent with contracting theory.  For instance, 

they found that CEOs of medium performing firms receive about 10% of their pay in stock 

options and that executives of exceptionally poorly performing firms experience cuts in their

salaries and bonuses. 

Stathopoulos et al (2004b) examined CEO pay practices in 72 UK publicly traded firms focusing 

on differences between new and old economy firms.  They found, in contrast to the US where 

options for executives are issued at the money, that in the UK some options are being granted

substantially in the money.  Buck et al (2003) examined a compensation device developed in the 

UK – the Long-Term Incentive Plan (LTIP).  This is similar to US style restricted stock grants, 

but LTIPs typically have firm-specific performance conditions that determine when the shares 

vest.  The authors argued that although such LTIPs are designed to increase performance-pay

sensitivity they also provide executives with incentives to manipulate the terms of LTIPs to their

own benefit at the expense of shareholders.  They demonstrated that “the presence of LTIPs is 

actually associated with reductions in the sensitivity of executives' total rewards to shareholder

return. This raises doubts concerning both the effectiveness of the LTIP instrument and the

validity of an agency perspective in this context.”
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Main (2005) investigated further the performance criteria that are attached to stock options for 

executives.  The UK, unlike contemporary practice in the US, makes the vesting of stock options 

contingent upon the achievement of performance targets.  Using data on 101 firms between 1984 

and 1997, Main (2005) reported evidence indicating the pay to performance relation is not 

necessarily made stronger by setting the performance target (or “hurdle”) ever higher.  He further 

concluded that more exacting performance standards require some latitude or flexibility in terms 

of re-testing.

The data 

Our goal in this paper is to compare US to UK CEO compensation in cross section and in time.

While the US data is readily available in machine-readable form, the UK data requires hand-

collection. Because of the costs of hand collection, we limit ourselves to examining the year of

the latest available data, 2003, and the year of the earliest available UK data, 1997.2  The US data

used in this study comes from the comprehensive Compustat Execucomp database.  We report 

results based on 1663 CEOs in 1997 and 1495 CEOs in 2003.  The sample includes firms in the 

S&P500, the S&P MidCap 400, the S&P SmallCap 600 and companies in the S&P supplemental

indices.  We also report separately results based on 440 CEOs from the S&P 500 firms in 1997 

and 459 CEOs from the S&P 500 firms in 2003.  The S&P 500 firms are typically larger 

compared to the population of firms in the Execucomp database.  The UK data are hand collected

from the annual report and accounts (broadly equivalent to US DEF 14A proxy statements).  We

2 1997 is the first year that UK companies were required to disclose data on stock option grants to top executives. For
a similar reason, prior studies of US pay often begin at 1992 because this is the first year that US companies were
required to disclose data on stock option grants to top executives.
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report results based on 235 CEOs in 1997 and 240 CEOs in 2003.3  These companies are drawn

from the largest 250 UK publicly traded firms ranked by market capitalization in each of the

years.4

Executive pay

Executive compensation in both the UK and the US contain the same basic elements.  CEOs in 

both countries receive base salaries and are eligible to receive annual bonuses usually based on

accounting performance. CEOs in both countries also typically receive stock options, which are 

rights to purchase shares of stock at a pre-specified “exercise” price for a pre-specified term.

CEOs also often participate in long-term incentive plans (LTIPs). In the UK, LTIPs, as noted

above, are typically grants of shares of stock that become “vested” (i.e., ownership is transferred

to the CEO) only upon attainment of certain performance objectives. In other words, LTIPs in the 

UK are typically performance-vested restricted stock. LTIPs in the US on the other hand, take 

two primary forms: (1) “restricted stock” grants that vest with the passage of time (but not with 

performance criteria); and (2) multi-year bonus plans typically based on rolling-average three or 

five-year cumulative accounting performance.

Stock options are an important component of CEO pay, and we value them at the firm's economic

cost of making the grant.  The economic cost to the firm of granting an option to an employee is

3 The UK data for 1997 consists of the largest firms examined by Conyon and Murphy (2000). Conyon and Murphy
also report results on about 300 smaller UK firms for a total of 510 firms.

4 Unfortunately, it is both labor and time intensive to collect UK executive compensation data.  Although
compensation disclosure in the UK was significantly expanded following the Greenbury (1995) and Hampel (1998)
reports, the available data is typically not available electronically and needs to be hand-collected.  Moreover, the
information is not reported in the same tabular form across different companies making data collection more
difficult. Currently, UK companies disclose information comparable to those available for US executives including
exercise prices, maturity terms, options granted and information on stock options outstanding.
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the opportunity cost the firm forgoes by not selling the option in the open market.  A good 

approximation to this is the price of the option given by the Black-Scholes (1973) formula.  The

value of a European call option paying dividends is c = Se-qtN(d1) – Xe-rtN(d2), where d1 = 

{ln(S/X) + (r-q+ 2/2)t} / t,   d2 = d1 - t and S is the stock price; X the exercise price; t the

maturity term; r the risk-free interest rate; q the dividend yield and  the volatility of returns. N(.)

is the cumulative probability distribution function for a standardized normal variable.  In our 

empirical work we define total pay for the firm’s CEO as the sum of salary, bonus, benefits, stock 

options (valued on the date of the grant using the Black-Scholes formula), LTIP related stock

grants (valued at 100% of performance contingent awards) and other compensation.5

3. Results -- US and UK executive pay and incentives 

Executive pay

Figure 1 shows both the level (top) and composition (bottom) of CEO compensation in the S&P 

500 firms between 1992 and 2003.  The data are reported in 2003 constant dollars.  The height of

the bar is the mean (outside bar) and median (inside bar) of total CEO pay in each year. The

figure illustrates that average CEO pay increased throughout the 1990s and reached a peak in 

2000 of about $14.8 million whereas median pay peaks in 2001 at about $7.9 million.  The 

compensation data is positively skewed, the average is higher than the median – especially at the

peak of CEO pay in the late 1990s and early 2000s.  Note, however that average pay of $8.8 

5 In the case of the United States we use variable item TDC1 from the ExecuComp data base. For the UK we
calculate total pay from information contained in the annual reports.
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million for our 2003 sample year is only slightly higher than average pay of $8.1 million for our 

1997 sample year. 

The bottom half of the figure shows the percentage of CEO pay comprised of salaries (the dot-

dash line) and stock options (the continuous line).  In 1992, base salaries for US executives 

accounted for approximately 37% of the $3.7million compensation received by the CEO.  Stock

options (valued at grant date using the Black-Scholes method) accounted for a relatively modest

22% of total pay.  The figure clearly illustrates that stock options became the single most

important element of CEO pay in the 1990s for S&P 500 firm CEOs, whereas salaries decline in

importance.  Since about year 2000 CEO pay has fallen.  Base salaries still account for about one 

fifth of total CEO pay, but the percentage of pay received in the form of stock options has fallen 

to just over one third, although it still remains the largest element of pay in 2003.  The pattern in 

the basic US data are similar to those shown in Jensen, Murphy, and Wruck (2004):  (1) the level 

of executive compensation increased dramatically in the 1990s (2) since 2000 US CEO pay has 

fallen back to levels observed in the mid 1990s, with options representing a still significant but

declining fraction of total pay.6

Figure 2 presents some time series data on cash pay for both the UK and US from 1997 to 2003. 

Since we do not have share option or long term incentive pay for years other than 1997 and 2003 

in the UK, we report not total pay, but cash pay7 (measured as the total of salaries, bonuses, 

benefits and other cash pay).  The figure shows that in the US, CEO cash pay has followed a 

6 In median total pay, we observe a similar, but less pronounced, time-series pattern.

7 For the UK, the 1997 data and 2003 are the hand-collected data from annual report and accounts.  The 1999, 2000,
and 2001 are based on data supplied by Hemmington Scott. The US data is derived from ExecuComp. Note that the
monetary numbers shown in Figure 1b are in pounds.
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similar trend to that of total pay observed in Figure 1, i.e., a general increase to a peak in 2000,

followed by a steady decline since then.  In the UK however, there has been no such decline, total

cash pay has continued to increase across the whole of the period. This is important to note since 

the rest of the paper focuses on only two points in time: 1997 and 2003.  It does of course remain

a possibility the total UK pay could have peaked between 1997 and 2003 had equity 

compensation (options or LTIPs) increased and then fell back during this time period.  However 

we are aware of no evidence of this and believe the pattern of total UK pay mirrors the pattern of

total cash compensation in that both have shown a year on year increase across the whole of the 

1997 to 2003 period. 

Table 1 provides statistics on our sample of US and UK CEO firms for the fiscal years 1997 and 

2003.  Figures for the average, median and the 25th and 75th percentiles are given.  We provide 

evidence for all the firms in the Execucomp database, the S&P500 firms and the UK largest 250 

firms.  The table illustrates two points: (1) US CEO pay has not increased substantially from

1997 to 2003, while UK CEO pay has; and (2) American CEOs earn more than British CEOs but 

the gap between the two is narrowing.  In the UK, average CEO total pay8 in 2003 was 

approximately $2.3 million, an increase of 60% over the average of $1.5 million in 1997.  In the

US, average CEO total pay for all sample firms in 2003 was approximately $4.6 million, an

increase of 5% over the average of $4.4 million in 1997. Average pay for S&P 500 firms of $8.8 

million in 2003 is 8% higher than for the S&P 500 firms for our 1997 sample year. As a caveat to

interpreting these changes in pay, we note that changes in business conditions over the six-year 

8 Defined as the sum of salaries, bonuses, benefits, stock options (valued on the date of the grant using the Black-
Scholes formula), LTIP related stock grants (valued at 100% of performance contingent awards) and other
compensation.
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window from 1997-2003 are unlikely to have been identical in the US and UK.  For example, in 

the final column of Table 1, we show that growth in average firm size in the US exceeded that in 

the UK from 1997-2003.  The average market value for all US sample firms rose by 22% during 

period compared to a decline in market value of 15% for the UK sample firms. This relatively 

slower growth in market value for UK firms makes the relatively greater increase UK pay even

more remarkable.

In the US, the average total compensation for the larger sample of 1,664 US CEOs was $4.6 

million in 2003, 98% more than the average pay for UK executives.  Similarly, the median pay of 

$2.5 million is 52% more than the median UK pay.  The US pay premium is especially

pronounced for larger firms.  The average total compensation for the CEOs of the S&P 500 firms 

is $8.8 million or about 200% more than the average pay for UK CEOs.  Median US pay is also 

higher than UK pay in 2003. 

Of more interest however, is the gap between US and UK CEO pay and this has clearly narrowed 

over time.  In 1997 average American CEOs earned three times British CEOs, but in 2003

American CEOs earned just twice their British counterparts.  The same pattern is observed for 

median CEO pay (Americans earn 1.9 times British CEOs in 1997 versus 1.52 times in 2003). 

The pay premium also declined for larger firms.  The average total pay for an S&P500 CEO pay

was five times that of the average British CEO in 1997 but only three and half times greater in 

2003.
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Of course, these differences might reflect differences in scale.  The 250 largest UK firms have an 

average market value equal to $9.4 billion in 1997 and about $8 billion in 2003.  This compares

to $6.1 billion (1997) and $7.5 billion (2003) for the US firms.  On the other hand, our sample of 

500 largest US firms (the S&P 500) is on average much larger, with mean values of $16 billion in

1997 and $20 billion in 2003.  Since there are scale differences, our econometric results reported

below include company size controls to adjust for any systematic differences in size.

Figure 2 describes the average composition of CEO pay in the two countries.  The figure 

illustrates that salaries are a more important component of CEO pay in the UK compared to the 

US.  Reading the bars from left to right on the figure reveals that in 2003 on average, CEOs in the 

UK receive 43% of their total pay in the form of base salaries, 20% in LTIP shares, 22% in

bonuses, 11% in stock options (valued at grant-date), and4% other..  Over time, the importance of 

salaries in total compensation has declined for UK CEOs by 23%, at the same time equity related

pay such as options and long term incentive shares have become much more important,

representing almost a third of total pay in 2003 compared to just a quarter in 1997.  In this sense, 

UK pay has become increasingly akin to the pay strategies adopted in US firms where base

salaries comprise a much smaller percentage of total pay for executives (only 31% in 2003). 

Bonus payments represent a similar fraction of total pay in both the US (both samples) and the 

UK in 2003 -- representing on average 20% of CEO pay.  Bonuses as a fraction of UK pay have

been increasing in the UK.  The US evidence does indicate that larger firms are more likely to

pay their CEOs in stock options (38% in 2003) and other pay such as restricted stock (17% in

2003).  Overall, the evidence in Table 1 and Figure 2 suggests that not only is the level of pay 
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between the US and the UK converging, but so too is the structure of pay in terms of emphasizing

equity compensation and deemphasizing salaries.

Table 2 reports coefficient estimates of the US-UK pay premium, using OLS regression methods

and controlling for company size, growth opportunities, firm performance, stock volatility and 

industry factors.  Extant research on executive compensation has consistently documented that 

company size and industry are the two most important factors determining levels of CEO pay (see 

Murphy, 1999).  In addition, researchers typically include important control variables for

company performance (since this may signal CEO effort or ability) and risk (because relatively 

risk-averse CEOs demand higher expected pay for more risky compensation).  Our pay 

specifications reflect these concerns.

The regressions in Table 2 aim to identify the US-UK pay premium controlling for these other 

factors.  The models, therefore, include the market value of the firm dated at t-1; the market to 

book ratio dated at t-1; performance of the firm (measured as the one year total return to 

shareholders); the volatility of shareholder returns (as a proxy for risk) and a set of industry

dummy variables.   The dependent variable in columns (1), (2) and (5) is log(Salary+Bonus) 

representing cash compensation, whereas in columns (3), (4) and (6) equity based pay is included 

and the dependent variable becomes log(Total Pay).  Regressions for each year are performed in

columns (1) to (4) while the sample is pooled in columns (5) and (6).

The coefficient of interest is the variable “US indicator” which is equal to one if the firm is US 

and zero if UK.  The coefficient estimate for 2003 in column (2) is 0.14 and indicates that, after 
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controlling for growth opportunities, performance, size, volatility and industry factors, CEOs in 

the US earn approximately 15% more cash compensation than their British counterparts in that 

year.  Similarly, the coefficient in column (4) of 0.48 indicates that total expected pay is about 

62% higher for US CEOs.

The interesting feature of the Table is that it shows a narrowing of the US pay premium between 

1997 and 2003.  For instance, US CEOs in 1997 received 55% higher salary and bonus compared

to UK CEOs, falling to the 15% in 2003, while the total pay premium for US CEOs was in excess

of 124% in 1997 but stood at just 62% in 2003.  Untabulated single-country regressions indicate 

that the reason for this narrowing is that UK pay significantly increased by 61% over the period, 

while US pay did not change. Finally, in the pooled sample the US indicator is positive and

significant, as is the year indicator variable, however, the interaction term between these two is

negative and significant, confirming prior univariate evidence that US CEO pay relative to UK 

pay was lower in 2003 relative to 1997 (144% higher in 1997, as compared to 52% higher in

2003).

Table 2 also consistently shows that there is a positive and significant correlation exists between

pay (measured either as the log(Salary+Bonus) or the log(Total Pay)) and performance

shareholder returns.  To ensure that this pay-performance result is robust, we confirm our OLS 

results by estimating quantile regressions, random effects regressions, and fixed effects

regressions.  These sensitivity tests confirm a robust relation between pay and performance

(untabulated).
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Equity incentives

The sensitivity of pay to stock returns captures only part of CEO incentives.  Much greater 

incentives are provided by the sensitivity of the CEO’s holding of stock and options to changes in

firm value.  In short, stock and options directly link CEO wealth to shareholder value and are the 

major component of total CEO incentives (Conyon and Murphy 2000; Core et al. 2003; Hall and 

Liebman 1998; Jensen and Murphy 1990).  Previous studies have examined two important

measures of equity incentives. First, the “dollars-on-dollars” measure (Baker and Hall, 1998; 

Jensen and Murphy, 1990) defines incentives as the dollar change in CEO wealth arising from a 

$1000 dollar change in shareholder wealth and can be written as: (the number of shares held 

divided by common shares outstanding)  $1000 + (the number of stock options held divided by 

common shares outstanding) (option delta)  $1000.9  In this measure the $1000 is a scaling 

factor and the important term is the CEO’s fractional holding of equity (shares and options).  This 

measure is also called the CEO’s “percentage ownership” (Demsetz and Lehn 1985; Jensen and 

Murphy 1990).The alternative incentive measure is the CEOs “equity stake” (Baker and Hall 

1998; Core and Guay 1999).  This measure defines incentives as the dollar change in managerial

wealth from a one per cent increase in shareholder wealth and can be written as:  1% share

price the number of shares held + 1% share price option delta the number of options held.10  In

this measure, the value of the equity holdings is the important factor driving incentives.  It is

important to note that Jensen-Murphy measure can be obtained from the equity stake measure by 

dividing equity incentives by the market value of the firm and multiplying by $100,000. 

9 The option delta (hedge ratio) is calculated as the derivative of Black-Scholes call option value with respect to the
share price. In this context the option delta can be thought of as a weight, which varies between 0 and 1, reflecting
the likelihood that the stock option will end up in the money.

10 Shares held includes restricted stock and performance-vested restricted stock (which are the predominant form of 
LTIPs in both countries), but does not include cash-based LTIPs. Cash-based LTIPs are a very small component of
incentives in both countries (Conyon and Murphy, 2000).
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A question unresolved in the literature: which measure -- “percentage ownership” or “equity 

stake” -- is more appropriate?  Baker and Hall (1998) offer important insights on this issue.  They 

argue that if a CEO’s actions mainly affect firm dollar returns (for example, investing in a pet-

project or consuming perquisites like purchasing a corporate jet) and his marginal product is 

invariant to firm size, then the dollars-on-dollars measure is more appropriate. In contrast, if a 

CEO’s action primarily affects firm percentage returns (for example, implementing a new 

corporate strategy) and his marginal product scales proportionally with firm size, then the equity 

stake measure is more appropriate (Baker and Hall 1998).  As Baker and Hall (1998) note, CEOs

usually engage in both types of tasks, but will allocate efforts according to the marginal product

of effort on that task. In this paper we report  results using both measures.

In Table 3 we provide descriptive evidence on CEO shareholdings and financial incentives for the 

two years 1997 and 2003.  We report estimates for all UK and US firms in our sample.  The table

shows that the average value of US CEO direct stockholdings (excluding options) is about $98 

million.  This is about four times that of a British CEO who holds about $20 million of firm

shares (excluding options).  The data is positively skewed and median share values are much

lower.  The median value of an American CEOs share holdings is $8.13 million compared to

$1.5m for a British CEO.  The Table also illustrates that the value of British CEOs share stakes

has increased between 1997 and 2003, whereas in the US it has fallen slightly.  CEOs in the US

also hold higher fraction of their company’s shares relative to British CEOs.  In 2003 the median

percentage ownership of common stock by an American CEO was 0.31%, compared to British 
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CEO ownership of 0.05%.  However, the percentage ownership by British CEOs has increased 

between 1997 and 2003, narrowing the gap between UK and US CEO firm ownership.

Table 3 also shows that equity incentives, measured either by the Jensen-Murphy statistic or by 

equity stakes, are greater for American CEOs compared to UK CEOs.  The 2003 median Jensen-

Murphy measure suggests that an American CEO receives about $15 of every $1000 increase in

shareholder wealth.  This contrasts to a British CEO who receives approximately $2.21 of each 

£1000 increase in shareholder wealth.  Similarly, an American CEO in 2003 receives about

$257,000 for every 1% increase in shareholder value.  This compared to a British CEO who 

receives approximately $53,000 for each 1% increase in firm wealth.  Importantly, between 1997 

and 2003 British CEO incentives increased considerably compared to American CEOs.  Overall,

the evidence in Table 3 shows American CEOs have greater wealth and incentives in their firms

compared with their British counterparts, but that UK CEOs wealth and incentives have increased 

between 1997 and 2003.

Table 4 reports coefficient estimates of the US-UK incentive premium, using OLS regression 

methods and controlling for company size, growth opportunities, stock volatility and industry 

factors.  The dependent variable in columns (1), (2) and (5) is log(1+equity incentives), whereas

in columns (3), (4) and (6) it is the log(Jensen Murphy) measure.  Regressions for each year are 

performed in columns (1) to (4) while the sample is pooled in columns (5) and (6).  Results using

both measures are consistent with prior literature (e.g., Core and Guay, 1999). Riskier firms with 

greater growth opportunities use more incentives. Larger firms use more dollar equity incentives. 

However, because dollar incentives increase less than one-for-one with firm market value, the
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Jensen-Murphy statistic, which is dollar incentives divided by market value and multiplied by

$100,000, decreases as firm size increases. Again, the coefficient of interest is the US indicator 

variable, which is significantly positive in all regressions.  The regression results confirm the

univariate results: Although UK incentives increased significantly from 1997 to 2003 

(untabulated), US CEO equity incentives are greater compared to British CEO incentives both in

1997 and 2003. --- CEOs in the US appear to have much more of their wealth tied up in the firm 

and this wealth is at risk to adverse price shocks.

4. The relation between pay and incentives 

So far we have illustrated that the level of CEO compensation is significantly higher for US 

CEOs compared to British CEOs (about 1.6 times higher in 2003).  However, what is equally 

important is that US CEOs have more wealth at risk in the sense that they own significantly more

of their company’s stock and stock options relative to UK CEOs (about 5.2 times as much in 

2003).  As a consequence, as we document in this section, when normed against the amount of 

incentives held and the consequent risk exposure, CEO pay in the United States does not seem 

large compared to the UK.

There are benefits and costs to imposing incentives. The benefits of incentives are that they

encourage the CEO to make the right choices. The costs of these incentives are that the CEO 

must be paid for his work, and because he is risk-averse, he will demand more compensation as

the amount of incentives imposed is increased.  The greater the amount of incentives imposed on 

a CEO, the more he will be paid. Recent research (e.g., Hall and Murphy, 2002) emphasizes that 

risk-averse and undiversified CEOs discount the value of their firm-specific equity. This occurs 
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because CEOs would prefer to invest their wealth in a diversified portfolio, and therefore do not 

value $1 in firm stock as much as $1 invested in the diversified portfolio. The more incentives the 

CEO holds, the less his wealth is diversified, and the greater the risk premium he requires.

For example, an often-used economic model to explain executive compensation is the standard 

linear contracting model of agency (Holmstrom and Milgrom, 1987). In this model, the first order 

condition for optimal incentives (b) is: b*=P’(e)/[1 + r 2 c’’(e)], where P’(e) is the CEO’s 

marginal productivity of effort, r is agent risk aversion, 2 is variance in performance (risk) and

c’’(e) measures how incentives respond to the cost of effort.  Incentives are lower for more risk-

averse executives ( b/ r < 0), and will also be weaker the greater the uncontrollable noise in firm

value ( b/ 2 < 0).  Like other models of pay and incentives, this standard agency model predicts

that expected CEO compensation E[w] = s + bE[q] (where “s” is a fixed salary, “b” is 

incentives, and “q” is firm value) increases with incentives in order to compensate the CEO for 

both the increased risk imposed, and the increased effort induced, by higher incentives.

The idea that pay will be higher when incentives are higher can also shed light on the differences

between CEO pay between the United States and the UK.  As we have seen CEOs in the US are 

paid more than British CEOs, although the gap is narrowing.  However, American CEOs have 

more wealth and incentives tied up in the firm compared to British CEOs.  Table 5 provides a 

very simple example. The table shows median CEO pay for the year (defined as the sum of 

salaries, bonuses, other cash, LTIPs and the grant date value of stock options) and estimated

beginning-of-year CEO portfolio incentives (defined as the change in CEO equity firm equity 
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wealth for a percentage change in the stock price).11  Recall that this incentive measure equates

$100 in stock to $1 in incentives. Then the third column shows that American CEOs earn more

than British CEOs: the ratio is about two in 1997 and one and half in 2003 – as established 

before.  What is also interesting is the final row.  We refer to this as CEO pay per unit of

incentive.  In 2003 American CEOs receive about $12 in pay for each $1 of incentive.  In 

contrast, British CEOs receive about $41 in pay for each $1 of incentive.  This suggests that 

American CEOs get paid less than British CEOs for each dollar of risky wealth that they hold in 

their firm.

In the final column, we compute the difference between US and UK pay and incentives, and 

compute the pay-incentive ratio of these differences.  This computation shows that in 2003 (1997) 

the median US CEO received about $864,000 ($1,043,000) more pay for holding about $172,000

($180,000) more incentives. The pay-incentive ratio for these incremental incentives is $5.0 

($5.8) in pay for each $1 of incentive. In other words, US CEOs receive between $5.0 and $5.8 in 

extra pay for holding an additional $1 of incentives. (Note that this calculation, as others that 

follow, assumes that the relation between pay and incentives in the UK is appropriate.) 

To probe this further, we define for each firm separately the ratio of total pay to portfolio equity

incentives12.  The simple statistics are presented in Table 6.  In 2003, the median American CEO

11 Ideally, we would want to measure incentives at the beginning of the year (or the end of the previous year) to
evaluate total flow pay the CEO receives this year expressed in relation to the value of the stock of at-risk equity
holdings at the beginning of the year. Due to the costs of collecting UK data, we only have incentives at the end of
the period. To estimate beginning-of-year incentives, we divide end-of-year incentives by (1 + stock return for the
year). We do this for both US and UK CEOs. In future work, we will gather actual data on beginning-of-year
incentives.

12 We trimmed the data and excluded observations below the 1st and above the 99th percentile.
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receives about $15 in pay per unit of incentive, where as the median British CEO receives about 

$48.  These figures represent small increases from the 1997 median value of $14 for a US CEO 

and $42 for a UK CEO.    Figure 3 plots the log of CEO pay per unit of incentive by country and 

year and illustrates that while the US pay-to-incentive ratio is lower, there is some overlap across

the two countries.

We next examine in more detail the relation between pay and incentives within a regression

framework.  We provide preliminary evidence on the determinants of the log pay per unit of

incentive.  The results are contained in Table 7.  The variable of interest is the coefficient on the 

US indicator variable.  This turns out to be negative and significant in both 1997 and 2003.  The

result suggests that pay per unit of incentive is lower in the US compared to the UK, controlling 

for factors such as growth opportunities within the firm, corporate scale, firm performance and 

industry factors.  The third column indicates that that there is no significant change in the ratio 

over time, and that there is no significant narrowing of the ratio between the two countries over 

time. The evidence also suggests that American CEOs receive less pay than their UK counterparts 

for the same dollar of equity wealth that is at risk – and this is interesting given the typical notion

that American CEOs are “overpaid”.  Of course, the evidence that we have presented here is just

the beginning of modelling the relation between pay and the amount of wealth the CEO has at 

risk.  In particular, we have yet to include important skill variables into our model such as tenure

as CEO and CEO age.  This important exercise has yet to be completed.

What magnitude of pay-to-incentive ratio would we expect given prior literature?  Some light can 

be shed by extending work of Hall and Murphy (2002) and Cai and Vijh (2005) on how much of
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a risk premium a CEO will require for holding equity. Hall and Murphy show that the magnitude

of the risk-premium increases with the proportion of the manager's wealth that is invested in firm 

equity (and not in diversified assets) and with the CEO's risk-aversion.  Both outside wealth

(money not held in firm equity) and risk-aversion are unobservable.  However, the literature 

typically assumes that outside wealth ranges between 33% and 50% of the CEO's total wealth. 

For example, if the CEO owns $10 million in firm equity, the literature assumes that his outside

diversified holdings range from $5 million to $10 million.  In addition, the literature assumes that 

the CEO's relative risk-aversion ranges from two to three (See for example, Hall and Murphy, 

2002 and Cai and Vijh, 2004). 

Pay can be thought of as compensation for the CEO's holding firm equity instead of CEO's

selling the equity and diversifying (holding aside the component of pay related to the CEO’s skill 

and cost of effort).  In this sense, one can think of annual pay as the risk premium paid to the 

CEO for holding equity for the next year.  Extending the analysis of Hall and Murphy (2002) and 

Cai and Vijh (2005), we estimate the risk-premium that the executive would require to hold an 

undiversified position in firm stock for the next year, as opposed to diversifying this position.13

To solve for this risk-premium, we develop a modification of the methods of Cai and Vijh (2005). 

We solve for the risk premium the CEO requires to be indifferent between (1) receiving the risk

premium and holding the stock for one year, and (2) not receiving the risk premium and selling

his firm stock and holding a diversified portfolio instead. 

13 Note that in the US, at least, a majority of the value of CEO's stock and options is vested and saleable (e.g., Core,
Guay, and Thomas, 2005). Thus, if they desired, these CEOs could substantially diversify their portfolios by selling
this equity.  The fact that CEOs hold this vested equity instead of selling it suggests that they receive compensation
for holding the equity.
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We report the results of our numerical analysis in Table 8.  Consistent with intuition, the table 

shows that the CEO requires a greater risk-premium when he is more risk-averse and when more

of his wealth is concentrated in firm stock. Recalling that the incentives provided by stock equate 

$100 in stock to $1 incentives, the risk-premium estimates may be converted to pay to incentive 

ratio estimates by multiplying by 100, and we show these results in Panel B of the Table.  If a

CEO has relative risk aversion of two (three) and 50% of his wealth in firm stock, he requires a 

pay-to-incentive ratio of 5.8 (8.5). If the CEO is less diversified and holds 67% of his wealth in 

firm stock, he requires a pay-to-incentive ratio of 7.6 (11.0).  These estimates suggest a range of

pay-to-incentive ratios of 5.8 to 11.0.

Recall that pay is equal to a risk premium, plus compensation for skill and effort. Given 

incentives and an estimate of the risk premium, one can obtain an estimate of compensation for 

skill and effort. For example, suppose that CEOs in both countries have relative risk-aversion of

two and have 50% of their wealth in firm stock, our analysis suggests that the CEOs would 

receive a risk premium of $5.8 for each dollar of incentives held.14  We modify the analysis of

median data shown in Table 5 to obtain an estimate of the median pay for skill received by these

CEOs.  We compute the median pay for skill by subtracting 5.8 times the CEO's beginning of 

year incentives from his total pay.  The results of this calculation are shown in Panel A of Table 

9. This analysis suggests that, assuming the assumption underlying our development of the risk-

14 This estimated risk-premium appears reasonable given the incremental analysis of US incremental pay and 
incentives shown in Table 5.  This computation shows that in 2003 (1997) the median US CEO received about
$864,000 ($1,043,000) more pay for holding about $172,000 ($180,000) more incentives. The pay-incentive ratio for
these incremental incentives is $5.0 ($5.8) in pay for each $1 of incentive. In other words, under the assumption that
the relation between pay and incentives in the UK is appropriate, US CEOs receive a risk-premium of between $5.0 
and $5.8 in extra pay for dollar of additional incentives held.
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premium estimate are realistic, once the risk-premium is controlled for, US CEOs do not receive

excess pay compared to UK CEOs.

To claim that US CEOs are overpaid relative to UK CEOs requires that our risk premium

estimates are incorrect or that the assumptions we use to develop them are incorrect. For example,

if CEOs in both countries had much lower risk-aversion than is assumed in the literature, the risk

premium shown in Panel A would drop substantially for both countries, and US pay would again 

appear high compared to UK pay. In the extreme, if CEOs were risk neutral and required no risk

premium for holding incentives, the comparison of pay for skill across the two countries would 

become identical to the comparison shown in Table 5 in which US CEOs receive 50% more pay 

than their UK counterparts. Assuming that the literature’s assumptions of relative risk-aversion

between two and three are correct, a claim that US CEOs are overpaid relative to UK CEOs 

requires some combination of the following assumptions (1) UK CEOs are more risk-averse, (2)

UK CEOs hold a greater proportion of their wealth in firm incentives, or that (3) the market for 

skill in the UK is substantially more competitive than in the US.  Panel B of the Table revises the

comparison to show the effect of assuming that UK CEOs are more risk averse (RRA of three) 

and have more incentives as a percent of their wealth (67%), and thus require a risk a risk

premium of $11.0 for each dollar of incentives held.  This analysis shows that US CEOs receive

slightly more pay for skill than their UK counterparts. 

5. Concluding remarks

A growing body of academic research argues that problems with US governance and CEO pay

are systematic and that overpayment of CEOs is not limited to a few bad apples, but that all CEOs 
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in the US economy are overpaid. If this conjecture is correct, benchmarking within the US tells us

little about whether US executive compensation practices, as a whole, suffer from systemic poor 

governance and excessive pay. Instead it is necessary to compare US practices with those of other 

countries where compensation practices ex ante are expected to suffer from these problems to a 

lesser extent. In this paper, we use the United Kingdom as a benchmark against which to examine

whether CEO pay in the United States appears unusually high. These two economies share

important governance features, but the UK is generally considered to be less afflicted by 

problems of excessive executive compensation.

Using unique US and UK data for 1997 and 2003, we compare US and UK CEO pay and 

incentives.  Pay is the total of cash pay, stock and option grants, and other pay. We measure

incentives as the change in value of the CEO’s equityholdings for a 1% stock return, which 

equates $100 in stock to $1 in incentives. Controlling for firm characteristics, we find that US

CEOs have higher compensation and much higher incentives. In 2003, US CEO pay was 1.6 

times UK CEO pay, as compared to about 2.2 times in 1997.  US CEO incentives in 2003 were 

about 5.2 times UK CEO incentives, as compared to 8.4 times in 1997.  These narrowing 

differences over time result from substantial increases in UK pay and incentives and flat US pay

and incentives.  However, despite these increases in UK incentives, US CEOs still hold

significantly more equity incentives than their UK counterparts.

Like Conyon and Murphy (2000), we note that greater equity incentives imply greater risk 

premiums paid to executives.  Consequently, we expect that a portion of US CEOs’ relatively

greater pay is due to their relatively greater equity incentives. The key research question in our 
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paper is whether greater risk premiums can explain some or all of the difference in pay between 

US and UK CEOs. We find that the ratio of pay to incentives is significantly lower for US CEOs 

(about $15 in pay for each $1 in incentives) than UK CEOs (about $48 in pay for each $1 in 

incentives), suggesting that US CEOs receive less pay per unit of incentives than UK CEOs. 

However, we note that total pay is the sum of pay for CEO skill plus a risk premium to 

compensate the CEO for bearing incentive risk, and in order to interpret the pay-incentive ratio, it 

is necessary to have a separate estimate of pay for skill or the risk premium.

To do this, we use methods similar to Cai and Vijh (2005), and estimate risk premiums for US 

and UK CEOs under various assumptions about CEO risk aversion and outside wealth.  For a 

reasonable range of parameters typical in prior literature, we find that the difference in required 

risk premiums (due to differences in incentive levels between US and UK CEOs) is likely to

explain the majority of the differences in pay between the CEOs in these two economies.

We conclude that critics of high US executive pay should give greater consideration to the 

incentives borne by US CEOs and the risk premiums that executives are likely to require to bear

these incentives.  Or stated another way, if critics believe that the level of US CEO pay is too 

high, they also might consider whether they would accept lower UK-style incentives as a trade-

off for reductions in pay. However, some of these same critics call for greater “pay-for-

performance” and incentives for US CEOs.  Our findings suggest that calls for lower pay and 

greater pay-for-performance may be at odds with each other and may be economically infeasible.
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An important caveat is that our conclusions rely on the reasonableness of our risk premium

estimates, and if our assumptions about risk-aversion and CEO lack of diversification are invalid, 

so are our risk premium estimates.  For example, if CEOs in both countries had much lower risk-

aversion than is assumed in the literature, the estimated risk premium would decrease, and US 

pay would again appear high compared to UK pay. Quantifying the risk-aversion levels of 

wealthy top executives remains a crucial topic for future research in incentives and governance. 

A second important caveat is that our conclusions rely on the appropriateness of the choice of the 

UK as a benchmark. If UK CEOs are also overpaid, a finding that US CEOs are not more

overpaid may be of little comfort.

29



Figure 1a: CEO pay in the US S&P 500 firms 1992 to 2003 

Note:
Pay levels are given in thousands of 2003 constant dollars.  Data are derived from the CEOs of S&P 500 
companies (Source: ExecuComp).  Pay is the sum of salaries, bonuses, benefits, stock options, stock
grants and other compensation (variable TDC1 in Execucomp).  Stock options are valued on the date of 
grant using Execucomp’s modified Black-Scholes method.
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Figure 1b: CEO cash compensation 1997 to 2003 

Average CEO Cash Compensation in Large UK Firms, 1997 to 2003
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Note:

Average pay levels are given in 2003 constant pounds sterling. The data are from the largest 200 
UK companies ranked by market capitalization.  The 1997 data and 2003 are the hand-collected 
data from annual report and accounts.  The 1999, 2000, and 2001 are based on Hemmington Scott 
supplied data.  Units are in thousands.  Average CEO cash pay in the UK is given as the height of 
the bar and is defined as the sum of salaries, bonuses, and benefits.  The pay variable excludes 
equity compensation such as share options and long term incentive shares. Average CEO salaries
and bonuses are reported for the United States using ExecuComp data. 
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Table 1: US and UK CEO compensation in 1997 and 2003 

Year N Total Pay
(average)

Total Pay 
(25th

percentile)

Total Pay 
(median)

Total Pay 
(75th

percentile)

Market
value

(average)
Sample
US All Firms 1997 1663 $4,391 $1,106 $2,206 $4,473 $6,154

2003 1495 $4,628 $1,254 $2,533 $5,477 $7,488

US S&P500 firms 1997 440 $8,108 $2,434 $4,452 $8,523 $16,486
2003 459 $8,781 $3,563 $6,568 $10,575 $20,374

UK Largest 250 firms 1997 235 $1,467 $750 $1,163 $1,715 $9,360
2003 240 $2,339 $1,134 $1,668 $2,891 $7,974

Ratios
US All firms / UK 1997 2.99 1.47 1.90 2.61 0.66

2003 1.98 1.11 1.52 1.89 0.94

US S&P 500 / UK 1997 5.53 3.25 3.83 4.97 1.76
2003 3.75 3.14 3.94 3.66 2.56

Note:
UK data are from the largest companies in fiscal year 1997 and 2003 ranked by market
capitalization.  US data include firms in the S&P500, the S&P MidCap 400, the S&P SmallCap
600 and companies in S&P supplemental indices (Source Execucomp).  Total Pay for the firm’s
CEO is defined as the sum of salaries, bonuses, benefits, stock options (valued on the date of the 
grant using the Black-Scholes formula), LTIP related stock grants (valued at 100% of
performance contingent awards) and other compensation.  UK pounds sterling denominated data 
are converted to US dollars using the average $/£ exchange rate during each of the years 1997
(=1.6386) and 2003 (=1.6355).  Nominal data are converted to real data using the CPI index in 
each economy.
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Figure 2: Components of CEO pay 

Pay definitions and data sources are contained in Table 1.  The results are based on all US firms
and the largest 250 UK firms.
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Table 2: The US and UK CEO pay gap 

Column (1) (2) (3) (4) (5) (6) 
Log (Salary and

Bonus)
Log (Total

(Salary
and

Bonus)

Log
(Total
Pay)

 Year: 
1997

Year:
2003

Year: Year:
2003

Years:
1997 & 

2003

Years:
1997 & 

Pay) Log

1997
2003

US indicator 0.44 0.14 0.80 0.48 0.50 0.89 
 (0.04)** (0.04)** (0.05)** (0.04)** (0.04)** (0.05)**

Log(market valuet-1) 0.25 0.29 0.46 0.47 0.27 0.46 
 (0.02)** (0.03)**  (0.01)** (0.02)**

Book to ma 1 -0.04 -0.01 -0.07 0.01 -0.03 -0.04 
 (0.02) (0.03) ** (0.03) (0.02) (0.02) 
Shareholder returns 0.37 0.24 0.41 0.26 0.27 0.28 
 (0.08)** (0.05)**  (0.04)** (0.04)**

Stock vola -0.20 -0.25 0.46 0.11 -0.23 0.27 
 (0.10)* (0.08)** (0.06)** (0.06) (0.07)** (0
Manufacturing 0.11 -0.13 0.06 0.01 -0.01 0.03 
 (0.05)* (0.05)* (0.04) (0.04)
Finance 0.12 0.03 0.13 0.01 0.09 0.09 

(0.09) (0.06) (0.07) (0.06) (0.06) (0.05) 
Utilities -0.41 -0.37 -0.44 -0.38 -0.41 -0.45 
 (0.07)** (0.19) (0.08)  (0.20) (0.09)**

US Year= -0.40
(0.06)** (0.06)

Year=2003 0.56
(0.05)** (

Constant 4.32 4.55 4.07 4.00 4.13 3.77 
 (0.13)** (0.20)** ** (0.11)** (0.11)** (

US-UK CEO pay gap 55.3% 15.0% % 61.6%

(0.02)** (0.01)**

rkett-
(0.01)

(0.06)** (0.03)**

tilityt-1
.04)**

(0.05) (0.03)

** (0.10)**

2003 -0.47
**

0.47
0.06)**

(0.12) 0.09)**

122.6
Observations 1666 1495 1663 1500 3161 3163 
Adjusted R-squared 0.22 0.21 0.44 0.44 0.22 0.44 
Note
A * is significant at 5%; and ** is significant at 1%.  Total Pay for the firm’s CEO is defin
the sum of sa ries, bonuses, benefits, stock options ( alued on the date of the grant using the
Black-Scholes formula), LTIP related stock grants (valued at 100% of performance contingent 
awards) and other compensation.  US dollar denominated data are converted to UK pounds 
sterling using the average $/£ exchange rate during each of the years 1997 and 2003.  Nominal
data is converted to real data using the CPI index in each economy. The US-UK CEO pay gap is 
calculated from the US indicator variable as 100 (ecoefficient estimate – 1). 

ed as
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Table 3: CEO shareholdings and financial incentives 

Year Average Median Change
in the 

average

Chang
in the 

median

e

CEO shareholdings US 1997 $ $8.13
($m ) US 2003 $9 $6.46 -15.8% -20.5%

 UK 1997 $9 $0.77
 UK 2003 $20.27 $1.50 112.5% 95.1%

117.16
illions 8.67

.54

CEO shareholdings US 1997 3.16 0.36
as a % common shares US 2003 2.15 0.31 -32.0% -13.9%

 UK 1997 0.44 0.02
 UK 2003 1.33 0.05 202.3% 150.0%

Jensen Murphy statistic US 1997 $42.37 $15.01
 US 2003 $33.58 $15.03 -20.7% 0.1%

 UK 1997 $5.57 $0.73
 UK 2003 $14.42 $2.21 158.9% 202.7%

CEO equity incentives US 1997 $1,431.86 $256.66
($thousands) US 2003 $1,314.70 $270.14 -8.2% 5.3%

 UK 1997 $126.19 $34.79
 UK 2003 $250.60 $53.38 98.6% 53.4%

Note:
UK data are from the largest companies in fiscal year 1997 and 2003 ranked by market
capitalization.  US data include firms in the S&P500, the S&P MidCap 400, the S&P SmallCap
600 and companies in S&P supplemental indices. Data source is Execucomp.  CEO 
shareholdings are holdings of common shares (excluding options). The Jensen Murphy statistic is 
defined as: (the number of shares held divided by common shares outstanding)  £1000 + (the 
number of stock options held divided by common shares outstanding) (option delta)  £1000. 
CEO equity incentives are defined as: 1% share price the number of shares held + 1% share
price option delta the number of options held.  UK pounds sterling denominated data are
converted to US dollars using the average $/£ exchange rate during each of the years 1997
(=1.6386) and 2003 (=1.6355).  Nominal data are converted to real data using the CPI index in 
each economy.
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Table 4: The determination of US and UK incentives 

Column (1 )
Log (Equity incentives) Log (Jensen Murphy)

y
incentive Murphy)

) (2) (3 (4) (5)
Log

(Equit

(6)
Log

(Jensen

s)
 Year: 

1997
Y 003 ar: r: :

1997 & 1997 & 
ear: 2 Ye

1997
Yea
2003

Years

2003

Years:

2003
US 2.13 3 1indicator 1.65 2.1 1.7 1.88 1.93
 (0.11)** ** (0.11)** (0.10)** (0.08)** (0.08)**

Lo 0.6 .37 37 .60 .37
.03 ** (0.03)** (0.02)**  (0.02)**

Book to markett-1 -0.03 -0.03 0.01 -0.03 -0.01
 (0.04) ** .02) 02) (0.01)* (0.01) 
Stock volatilityt-1 0.63 .68 06
 (0.10)** (0.09)** (0.10)** (0.10) (0.07)** (0.07)**

Ma .3 25 6 .20
(0.08 ) 8)** (0.08)*  (0.06)**

Finance 0.14 0.06 -0.04 0.02 0.10 0.00 
(0.12) ) 12) 1) ( .08) .08)

Ut ties -1.9 88 5
 (0.15)** (0.14)** (0.15)** (0.15)** (0.11)** (0.11)**

Ye .16
* (0.06)**

Constant -0.01 0.08 4.25 3.71 0.09 4.00 
 (0.23) ) )** (0.20)** (0.15) (0.15)**

Observations 1702 1514 1686 1502 3216 3188 

 (0.11)
1g(market valuet-1) 0.59 -0 -0. 0 -0

(0 )** (0.02) (0.02)**

-0.01
(0.01) (0 (0.

0.38 0 0. 0.51 0.36

nufacturing -0 3 -0.14 -0. -0.1 -0.24 -0
)** (0.07 (0.0 (0.05)**

(0.11 (0. (0.1 0 (0
ili 8 -0.98 -1. -1.0 -1.59 -1.58

ar=2003 -0.12 -0
(0.06)

(0.20 (0.22

R2 0.43 0.42 0.47 0.31 0.42 0.39 

Note
A * is significant at 5%; and ** is significant at 1%.  The Jensen Murphy statistic is defined as: 
(the number of shares held divided by common shares outstanding)  £1000 + (the number of 
stock options held divided by common shares outstanding) (option delta)  £1000.  CEO equity 
incentives are defined as: 1% share price the number of shares held + 1% share price option
delta the number of options held. US dollar denominated data are converted to UK pounds 
sterling using the average $/£ exchange rate during each of the years 1997 and 2003.  Nominal
data is converted to real data using the CPI index in each economy. The US-UK gap is calculated
from the US indicator variable as 100 (ecoefficient estimate – 1). 
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Table 5: CEO pay and CEO Incentives 

Median Pay and Incentives 

US UK 
Ratio:

US/UK
Difference:
US - UK15

CEO Pay in 1997 $2,205.71 $1,162.68 1.90 $1,043.03
CEO Equity Incentives at 
beginning of 1997 $210.02 $29.48 7.12 $180.54
Pay per unit of incentive $10.50 $39.44 0.27 $5.78

CEO Pay in 2003 $2,532.58 $1,668.23 1.52 $864.35
CEO Equity Incentives at 
beginning of 2003 $212.51 $40.31 5.06 $172.20
Pay per unit of incentive $11.92 $41.39 0.29 $5.02

Table 6: Pay per unit of incentive 

 country N verage 25th

percentile
Median 75th

percentile
A

1997 UK 226 21.22 42.14 80.26
 US 1570 23.35 5.84 14.13 27.28

2003 UK 221 69.15 25.82 47.61 78.81
 US 1442 7.28 15.23 29.30

70.10

27.45

Note:
CEO pay is defined as the sum of salaries, bonuses, benefits, stock options (valued on the date of 
the grant using the Black-Scholes formula), LTIP related stock grants (valued at 100% of 
performance contingent awards) and other compensation.  CEO firm wealth is defined as the 
year-end value of firm shares held by the CEO, the value of the stock of stock options held by the 
CEO, and the value of any restricted shares held.  Incentives are the dollar change in CEO firm
wealth from a one percent change in the stock price.  Beginning-of-year incentives are estimated
by dividing end-of-year incentives by (1 + the stock return for the year). UK pounds sterling
denominated data are converted to US dollars using the average $/£ exchange rate during each of 
the years 1997 (=1.6386) and 2003 (=1.6355).  Nominal data are converted to real data using the 
CPI index in each economy.

15 Pay-incentive ratio in last column is computed as difference in pay divided by difference in incentives.
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Figure 3: Log of CEO pay per unit of incentive

Note
“Pay” is the sum of salary, bonus, options, LTIPs and other flow compensation.  “Incentives” are 
the change in value of the CEO’s equityholdings for a 1% stock return, which equates $100 in 
stock to $1 in incentives. 
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Table 7: CEO pay per unit of incentives in US and UK firms 

Column (1) (2) (3)
 Year: 

1997
Year:
2003

Years:
1997

US indicator -1.09 -1.05 -1.15 
 (0.09)** (0.08)** (0.08)**

Log(market valuet-1) -0.08 -0.09 -0.09 
 (0.02)** (0.02)** (0.02)** 
Book to markett-1 0.08 0.18 0.13 
 (0.07) (0.06)** (0.06) 
Shareholder returns 0.01 0.25 0.19
 (0.08) (0.06)** (0.04)**

Stock volatilityt-1 -0.20 0.01 -0.07
 (0.08)* (0.08) (0.06)
Manufacturing 0.21 0.12 0.17
 (0.06)** (0.06) (0.04)**

Finance 0.12 -0.08 0.02 
 (0.09) (0.08) (0.06)
Utilities 1.25 0.71 1.94
 (0.12)** (0.11)** (0.08)**

US Year=2003 0.12
(0.11)

Year=2003 0.04
(0.11)

Constant 3.81 4.19 4.06
 (0.19)** (0.20)** (0.16)**

Observations 1635 1469 3104
R 0.19 0.19 0.18 2

Note
A * is significant at 5%; and ** is significant at 1%.  The dependent variable is the log(Total
Pay/Equity Incentives).  Pay for the firm’s CEO is defined as the sum of salaries, bonuses, 
benefits, stock options (valued on the date of the grant using the Black-Scholes formula), LTIP 
related stock grants (valued at 100% of performance contingent awards) and other compensation.
CEO equity incentives are defined as the change in CEO equity wealth for a 1% change in firm
wealth.
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Table 8: Risk premium for holding firm stock and pay-to-incentive ratio 

Panel A: Risk premium as a percent of firm wealth for various levels of risk-aversion and % of 
wealth in firm stock 

% of wealth in firm stock 
Relative risk-aversion 50% 67% 

2 5.8% 7.6%

3 8.5% 11.0% 

ti

Re

Panel B: Pay-incen ve ratio for various levels of risk-aversion and % of wealth in firm stock 

% of wealth in firm stock 
lative risk-aversion 50% 67% 

2 5.8 7.6

3 8.5 11.0

Note
The risk premium is derived by solving:

)]([)]([ premiumriskockto firm stdconstraineUEnedunconstraiUE

The expression on the left-side is the utility the executive receives from investing his wealth in a 
utility-maximizing combination of the risk-free asset and the market portfolio. The expression on 
the right-side is the utility the executive receives when he is constrained to invest some
proportion of his starting wealth in firm stock, and the remainder in a utility-maximizing
combination of the sk-free asset and the market portfolio. The executive holds the positions for
one year. The risk-premium is assumed to be paid at the end of the year, and is the amount that 
sets the two sides equal. 

Returns on the stock and on the market portfolio are assumed to be jointly lognormal. The stock 
is assumed to have a 11% expected return and 40% volatility, the market is assumed to have a 
11% expected return and 20% volatility, and the risk-free rate is assumed to be 5%. 

The pay-incentive ratio is obtained by multiplying the risk-premium by 100 (based on the relation
that $100 in stock provides $1 in incentives). 

ri
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Table 9: Implied pay for skill

Panel A 

Median Pay and Incentives 
 US UK US/UK
CEO Pay in 1997 $2,205.71 $1,162.68 1.90
CEO Equity Incentives at 
beginning $210.02 $29.48 7.12
Risk premium ($5.8 per $ of 
incentive) $1,218.12 $170.98 0.27
Implied pay for skill $987.59 $991.70 1.00

CEO Pay in 2003 $2,532.58 $1,668.23 1.52
CEO Equity Incentives at 
beginning of 2003 $212.51 $40.31 5.06
Risk premium ($5.8 per $ of 
incentive) $1,232.56 $233.80 0.27
Implied pay for skill $1,300.02 $1,434.43 0.91

of 1997 

Panel B 

Median Pay and Incentives 
 US UK US/UK
CEO Pay in 1997 $2,205.71 $1,162.68 1.90
CEO Equity Incentives at 
beginning of 1997 $210.02 $29.48 7.12
Risk premium ($5.8 for US and 
$11.0 for UK) $1,218.12 $324.28 0.27
Implied pay for skill $987.59 $838.40 1.18

CEO Pay in 2003 $2,532.58 $1,668.23 1.52
CEO Equity Incentives at 
beginning of 2003 $212.51 $40.31 5.06
Risk premium ($5.8 for US and 
$11.0 for UK) $1,232.56 $443.41 0.27
Implied pay for skill $1,300.02 $1,224.82 1.06

Note
Implied pay for skill is estimated by subtracting the estimated risk premium from the CEO's total 
pay. The risk-prem  is assumed to be $5.8 per $1 of incentive for both CEOs in Panel A, and 
is assumed to be $5.8 ($11.0) per $1 of incentive for the US (UK) CEO in Panel B.

ium
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