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CEO Personal Wealth, Equity Incentives and Firm Perfor mance

Abstract: In this paper, we employ unique data on the paiseralth of the CEOs’ of the
listed Swedish firms to explore whether the prapariof CEO’s total wealth invested in
her firm increases her incentives and, consequehiyperformance of her firm. Consistent
with this hypothesis our results show that the @grmeia the proportion of CEO’s wealth tied
to her firm, the greater is the accounting proflitgb Our results are robust for different
alternative estimation methods and when various flifferences are controlled for.

JEL Classification: M40
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1. Introduction

A central prediction from theoretical agency modslshat managerial ownership such
as the CEO ownership of the firm increases managesmcentives and, consequently,
the performance of the firm (e.g. Jensen and Megklil976). However, empirical
evidence from testing this prediction is mixed (frreview, see e.g. Core, Guay and
Larcker, 2003). The lack of the empirical evidenoethe positive relationship between the
managerial ownership and the firm performance [gagmed by econometric problems in
estimating the true managerial ownership-performarrelationship (Demsetz and
Villalonga, 2001) and by already-optimal levelsnadnagerial ownership, which leaves no
room for the cross-sectional variation in the owh@r-performance relationship (Demsetz
and Lehn, 1985). These theoretical and empiricatiss have focused on the CEO
ownership as a fraction of the firm, and they usuphy no attention to the role of the

manager’s ownership as a proportion of outside tivéaldetermining incentives.



In this paper, we use unique data on the persoealtiv of the CEOs’ of the listed
Swedish firms including CEOs’ holdings in theiriohesr and outsider stocks and their other
wealth to explore the incentive effects of CEO'®mlt@ersonal wealth and her ownership in
the firm she is managing. Specifically, we expladeether the proportion of CEO’s total
wealth invested in her firm, which we call CEO’salté ratio, increases her incentives and,
consequently, the performance of her firm. A rekdii small proportion of firm's shares
owned by the CEO may represent a significant prtaporof her personal wealth, if the
value of the personal wealth is modest. Accordinglyelatively large proportion of shares
owned by CEOs may represent only a small propomioher wealth, if the value of the
wealth is large. We hypothesize that the incengiffect of the CEO ownership increases
with the fraction of her personal wealth investedher firm and contribute to literature on
the incentive effects of the managerial equity owhip by evaluating the CEO equity
ownership relative to her total wealth.

Consistent with the stated hypothesis our empireslits show that the ratio of CEO’s
ownership in her firm to her personal wealth isifpaly related to the accounting
profitability of the firm. In order to cope with éhinherent endogeneity between the value
of the company’s stock hold by CEO and the firmf@nance, we transform the market-
value-based wealth ratios into the book-value bhasEde results hold for both
specifications. In addition, using CEQ'’s fractiomaVnership as a proxy for performance-
enhancing incentive does not provide consistentlbple outcomes. Our results are robust
for different sensitivity checks. The remaindettod paper is structured as follows: Section
2 reviews the relevant literature; Section 3 déssiour data and our research method,;
Section 4 reports the empirical results togetheth wihe robustness tests; Section 5

concludes the paper.



2. Prior research and hypothesis development

Classical agency models (Berle and Means, 193Zedeand Meckling, 1976) predict
that manager can undertake actions which are uedelsom the shareholders’ perspective
as a result of less-than-optimal alignment of ageahd principal’s interests. A natural
solution to this problem is the establishment @kimtive contracts. Along with motivating
compensation schemes, providing a manager withmgany's stake is an important device
for reduction of agency costs arising from a segparaof ownership and control within a
firm. Agency theory argues that greater equity hmgd owned by corporate management
should enhance firm performance.

Monetary incentives are traditionally measured apescentage change in CEO’s
compensation or value of firm-related stock ancclstoption holdings in response to
percentage change in total value of the firm (Jensed Murphy, 1990b). Therefore
incentives generated by equity are representedighr€EQO’s fractional ownership in her
firm. However, besides inherent endogeneity inti@hato performance (Demsetz and
Lehn, 1985) this measure is also criticised byf#oe that given the huge market values of
companies, a CEO ownership represents a relatmelyest fraction of the total value of
the firm (Morck, Shleifer and Vishny, 1988; Jensamd Murphy, 1990a). Yet, equity
incentives are important in comparison to other etary incentives of CEOs. For instance,
Hall and Liebman (1998) conclude that sensitiviynegrated by holdings of stock and stock
options is huge relatively to pay to performanaesgevity from direct compensation.

Many studies have examined the relationship betwleeCEO ownership as a fraction

of the firm and the profitability of the firm, bulhe results from these studies are mixed.



Morck, Shleifer and Vishny (1988) estimate a piesewegression and find a positive
relation when the ownership percentage is belowabith above 25%, consistent with the
alignment of interests of agent and principal. Hegven the interval between 5% and 25%
of insiders’ holdings Morck, Shleifer and Vishny9@B) report decreasing relation between
the ownership and performance explaining it with émtrenchment hypothesis. Cho (1998)
and Holderness, Kroszner and Sheehan (1999) finibsiresults when using Tobin’s Q as
a dependent variable, but not in the case of ad¢ocauprofitability. Mehran (1995) finds a
positive linear relation between percentage of eshdreld by the top managers and the
profitability of the firm in the sample of 153 mdaaturing firms. However, Demsetz and
Lehn (1985) do not find significantly positive retan between the managerial ownership
and the firm performance. In addition, Yermack @Pand Cornett et al. (2008) report,
among other things, that the managerial ownershipot significantly related to the firm
performance.

A proportion of CEO'’s total outside wealth invesiadher company (hereafter wealth
ratio) has not been considered as an alternativesune of CEO’s incentives in the prior
research mainly because of the lack of data on €HEDtside wealth and absence of
appropriate theory. CEQ’s outside wealth is typicalsed as a proxy of risk aversion in
agency models, which hypothesise that richer CE®& tbetter incentives to undertake
riskier projects which generate higher returns efcample in the context of employee stock
options and restricted stock valuation (Hall andrpfhy, 2002; Kahl, Liu and Longstaff,
2003). Proponents of ownership being in equilibriamgue that managerial outside wealth
is one of factors which determine the optimal sianiate (e. g. Becker, 2006). The
problem in testing these models is that insidem-firm wealth is not available from

public sources. One approach to overcome it ixpyess managerial outside wealth as a



multiple function of annual compensation (Hall addrphy, 2002, Armstrong, Larcker,

Su, 2007). An alternative way to address this issue calculate wealth accumulation over
the manager’s (CEQO’s) career. May (1995) constrtiissmeasure by examining both the
value of current equity holding and by taking in&mcount accumulation of cash
compensation earned through the CEO’s career @thilar approach is employed by
Dittman and Maug (2007). Obviously, both of theseethods of outside wealth

determination are a subject to a severe measuregnemt To the best of our knowledge,
Becker (2006) is the only study using actual dat&xecutives’ outside wealth.

The concept of CEO’s wealth ratio as an incentenat exactly tied to the agency
theory. Classical agency theory (Jensen and Maegklih976, Holmstrom, 1979)
investigates managerial fractional ownership as@imal sharing rate between the agent
and the principle needed to avoid excess consumpficompany’s non-pecuniary benefits
by the manager and to encourage efficient decisiaking. The sharing rate or equity-
based pay-performance sensitivity shows changdsolutevalue of CEQO’s wealth (dollar
change) induced by change in the market value @ffitim. Likewise, the elasticity of
CEO'’s wealth with respect to firm value should b#ected in terms of percentage change
of these amounts (Murphy, 1999). Wealth ratio olOGEholdings scaled with her outside
wealth represents elasticity of her total wealtthwespect to the market value of the firm
provided by equity For example, if CEO’s wealth ratio equals to @& increase in the
market value of equity by 10 percent would resoltGEQO’s total wealth increase by 5

percent.

YIn this paper we tie our discussion only to chaingeealth generated by shareholdings.



Based on this discussion, the question whetherlatiesor relative change in CEQO’s
wealth should provide a better measure of inceatasgses. If CEQO’s stake constitutes a
large proportion of her wealth, and it is largealvsolute amount, which is usually the case
of small firms, both wealth ratio and fractional rmavship should reflect incentives, as they
would approximate each other. However when fraeti@wnership is low, it barely can
constitute an appropriate measure of CEQ’s incesficonsistent with prior criticism of
this variable (Morck, Shleifer and Vishny, 1988nden and Murphy, 1990a). In these
situations scaling value of CEQO'’s holding with leetside wealth can be more appropriate
for capturing the effect of CEO’s incentives on B#ort than the fractional ownership. We
predict that CEO’s wealth ratio should affect hi#or¢, which would be mirrored through
the company performance.

Despite the lack of the prior research on the &fe€ CEO’s firm holdings in relation to
her outside wealth on the company’s performancgyraents supporting this hypothesis
can be found in the literature. Liu and YermackO@0address indirectly the question of
the effect of CEOs’ personal wealth on the firmfpenance. They examine stock returns
after CEO’s real estate purchases, which are fedhnth the sale of company’s shares
and options, and consequently with the decreaseEids’ ownership. Liu and Yermack
(2008) report that a decrease in the CEQO’s persmmaérship of the firm affects negatively
firm performance, explaining it with CEQO’s entrenoént. On the other hand, financing
house purchases with the sale of stocks decreds®sQvealth tied to the firm as a result
of wealth transfer from stockholdings to real est#tat could provide an alternative
explanation for performance deterioration assed$sednvestors. Bitler, Moskovitz and
Vissing-Jorgensen (2005) analyse incentive-efferfggmance relation in the

entrepreneurial settings. They show that outsidativeletermines firm ownership, and it is



also negatively related to effort as measured hyaorked. They also demonstrate that

effort and ownership relate to performance whiletoaling for endogeneity issues.

3. Data and methodology

3.1. Data environment

We employ data on Swedish CEOs obtained from thed&h tax authorities, NCSD
(The Nordic Central Securities Depository Grdumnd from Thomson Datastream.
Specifically, data on CEOs’ stockholdings in tr@in firm and in other (outside) firms are
from NCSD, which maintains an electronic databasettee ownership of all Swedish
stocks. For each CEO, this data include the ownergltords of all stocks owned at the
end of December each year. Data on CEOs’ otherthv@adal estate, mutual funds, bank
holdings and investments in debt securities) ardttig income come from the Swedish tax
authorities and are based on the official staterémords. Accounting and stock market
data are retrieved from the Thomson Datastream. fifms missing from Thomson’s
Datastream, we retrieve data from Bureau van Oijba database Our sample period is

from 1999 to 2005. In the final sample, there a@868Lfirm-year observations comprising

? As an official securities depository and clearimgamization, NCSD (www.ncsd.eu) plays a cruciaé ol
the Nordic financial system. NCSD currently incladéPC and APK, the Swedish and Finnish Central
Securities Depositories, to which all actors on Nuwedic capital markets are directly or indirecalffiliated.
NCSD is responsible for providing services to issustermediaries and investors, as regards theeiand
administration of financial instruments as wellcésaring and settlement of trades on these markets.

3 Data on other wealth obtained from the tax autiesrincludes the tax-based values of insider ansiaer
stockholdings.

* Bureau van Dijk databases can be accessed e.Whaaton Research Data Services provided by Wharton
Business School.



301 firms and 355 CEOs. Table 1 reports descrigtaéistics on Swedish CEOs’ wealth.
The results show that a CEQO’s ownership in her éiwn constitutes a great part of her

total wealth.

(Insert Table 1 about here)

3.2. Methodology

To investigate the motivating effect of CEO’s whaftttio on her effort we regress
future accounting performance measures on six tvealio specifications. A better way to
test our predictions would be to use some moredimeasure of effort, like working hours
(Bitler, Moskovitz and Vissing-Jorgensen, 2005)wdoer, CEOs’ effort is more related to
the efficiency of decision-making and is hardly etved; therefore we perceive future
accounting profitability to be a sufficient proxfthe CEQO’s effort.

In the tests of the effect of managerial ownersinpthe firm performance, there is no
consensus concerning whether stock-based or adgeguwatriable would better reflect such
relationship. While accounting-based measures @ Isubject to different accounting
policies and manipulations, stock market perforneaimdicators respond to information
unrelated to a firm and are affected by behavitiakes of investors (Demsetz and
Villalonga, 2001). Even though stock market measwt performance capture directly
wealth maximisation consistent with the agency thewediction, accounting profitability

should better reflect incentives as it is under gneater control of a CEO. Another
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argument in support of accounting profitability geas its backward-looking nature, which
justifies incentive-performance causality. CEOs ewship incentives and effort in current
period should be reflected in the accounting pabflity of future periods. In contrast,
stock market performance incorporates future exgpects; therefore current stock market
performance should reflect future managerial owmprsin this case the direction of
incentive-performance relation is not conformedWe also believe that equity incentives
have a long-term effect resulting in superior fatperformance, in comparison to short-
term motives of bonuses, which lead to earningsagement. In addition, Core, Guay and
Larcker (2003) advise to use transfer function epph by incorporating leads and lags to
provide evidence on the directionality between sqoiwnership and firm performance.
Therefore we use future accounting profitabilitypadependent variable in our models.

The wealth ratio measured as a market value of €BOIdings in her firm divided by
her outside wealth can exhibit endogeneity whendeegressed on performance, as both
are exposed to change with a share price resuftomg factors beyond CEO control.
Therefore stock-based firm performance measures, &si price-to-book ratio or Tobin’s Q
are mechanically related to the wealth ratios. lehpaf price changes on accounting
profitability is less severe, however still handglipad, particularly for predicting future
accounting profitability, as the current market walreflects growth opportunities and
future firm performance. Therefore, in order to idvohis endogeneity between test
variables, we construct a proxy for wealth ratiasdal on book value of CEO’s holdings in
her firm. Book value of equity contains only paatrengs information and in unaffected by
the future. Thus, there should not be any endogeradationship between the current book
value and the future operating performance. Howdveok-value based wealth ratios are

not precise measures of CEQO’s wealth tied to her.flrherefore we use both market-value
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based and book-value based CEQO’s wealth ratiosiirempirical analysis and believe that
inclusion of both specifications mitigates techhjmablems with these variables described
above and increase the validity of our results.

We test our hypothesis by estimating the followmnagdel:

1) Performaneg;; +1 = B + f1Incentiveg + poControlVariables; + &it -

The dependent variable in Model (1), i.e. the fiparformance, is the accounting
profitability measured as the operating return @altassetQPER_PERI[g1) for firm i in
thet+1.

The independent variables in Model (1) are thosasmeng CEO’s equity incentives
and control variables. We employ the following ahies to measure a CEQ’s equity
incentives. GROSSWEALTHBs the book value of CEO’s holdings in her firrdivided
by the value of her total wealth (the book valuéoldings in her firm, the market value of
her holdings in all outsider stocks and the valtiber other wealth) in the end of year
NETWEALTHRB is the book value of CEO’s holdings in her firnvided by the value of
her total net wealth (the book value of holdingshir firm, the market value of her
holdings in all outsider stocks and the value afdteer wealth minus her debt) in the end
of yeart. STOCKWEALTHRBIs the book value of CEO’s holdings in her firdivided by
the value of her all stock holdings (the book vatdidnoldings in her firm and the market
value of her holdings in all outsider stocks) ie #nd of yeat.

In addition to the book-value-based wealth ratiwe, use market-value-based wealth

ratios, which are based on market values of CE@is tioldings. Specifically, we calculate
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the following market-value-based wealth ratic@ROSSWEALTHM (market value of
CEO’s holdings in her firm divided by the sum of market value of her holdingsall
insider and outsider stocks and the value of heerotvealth), NETWEALTHM (market
value of CEQO’s holdings in her firindivided by the sum of market value of her holdings
in all insider and outsider stocks and the valuaefother wealth after deducting her debt)
and STOCKWEALTHM (market value of CEO’s holdings in her firindivided by the
sum of market value of her holdings in all insided outsider stocks). Finally, we use the
market value of CEQO’s holdings in her finndivided by the market value of firmin the
end of yeat (OWNERSHIP) as the fourth measure of a CEQO'’s equity incestibecause
prior research on equity incentives has extensiggiployed it.

Control variables in Model (1) are measuring otfaetors that are likely to affect firm
performance. First, we include a natural logarithinsales of the company for the year
(LOGSALE® to control for a possible size effect. Second,btde-asset ratio
(DEBT_RATIQ) at the end of yearis included to capture the effect of leverage loa t
company’s performance. Third, some CEOs may puecfeall) the stocks of their firm in
open market transactions, if the firm is performingll (poorly). Such buying (selling)
increases (decreases) the CEO ownership in hey fianit may reflect a CEQO’s positive
(negative) expectation of her firm rather than moee effects. We control for the potential
bias by including in Model (1) a net-purchasingiagNPR;) of a CEQO’s open market
purchases and sales of the stocks of her firm agldiiional control variable. Specifically,

we calculate a CEQ’s net-purchasing ratio for yelay dividing the number of stocks she

® We assume this variable to be exogenous similitetoran (1995) and skip discussion of heteroggrieit
firm contracting environment as in Himmelberg, Halkd and Palia (1999), as the primary purposeef th
paper is testing the effect of wealth ratios onfitre performance.
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has purchased during yetaminus the number of stocks she has sold during tybgrthe
total number of the stocks she purchased and samiohgl yeart. This variable ranges
between -1 (all transactions are purchases) arall Irgnsactions are sales). Finally, we
include in our model yearly dummy variables as waslindustry dummy variables based on

Barth, Beaver and Landsman (1998).

3.3. Descriptive statistics of the variable usethmregressions

Table 2 presents descriptive statistics of keyades. A median value of the fraction of
the firm owned by a CEO is only 0.2 percent indi@atthat Swedish CEOs own only a
small proportion of their own firm. However, CEOsWwnership in their own firms
constitute much greater part of their personal thedtor instance, the mean value of a
CEOQO'’s ownership in her own firm relative to her medalth (total wealth minus debt) is as
high as 57.9 percent. Moreover, an average CEOrewship in her own firm is more than
75 percent of her total stock portfolio. These narskclearly illustrate that the incentive
effects of the CEOQO’s equity ownership should beesssd by comparing the CEO
ownership to a CEO'’s personal wealth rather thatméaotal capitalization of the firm she
is running. The values of the book-value based tveatios are slightly downwards biased,
because the book value of equity is usually lowmantthe market value. Even though both
fractional ownership and wealth ratio theoreticallgry from zero to one (with the

exception of the net wealth ratio), variation ofaltk ratios is much greater than that of
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fractional ownership that represents an additioadVantage of these measures for

empirical testing.

(Insert Table 2 about here)

Table 3 reports the Pearson correlation coeffisidr@tween the variables. Correlation
coefficients between the wealth ratiosGROSSWEALTHB NETWEALTHR
STOCKWEALTHB as well as GROSSWEALTHM NETWEALTHM and
STOCKWEALTHM are significantly positive. In addition, the wdalatios correlate with
fractional ownership variabl®WNERSHIR as expected, but the levels of the correlation
coefficients are relatively low ranging from 0.1850.320 for market-based wealth ratios
and from 0.233 to 0.304 for book-value based. Quhe wealth ratioNETWEALTHM,
NETWEALTHRB and STOCKWEALTHRB exhibit low and weak correlation with the
dependent variabl® PER_PERF.;, whereas fractional ownership is not correlateth wi
future performance at all. Correlation between ksirtyi defined market-value based and
book-value based wealth ratios is significant aiggh ljup to 0.945 for ratios based on stock
wealth and total wealth), suggesting that book-wdlased ratios represent a good proxy for
the fraction of CEO’s wealth invested in her firrar fempirical testing. Correlations
between the ownership variables &@GSALE$ are negative consistent with the fact that
both fraction of the firm own by a CEO and percgetaf her total wealth invested in the
firm decrease with firm size. Significantly negaticorrelation coefficients between

ownership variables and net purchasing ratio inditiaat higher levels of wealth ratios as
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well as of value of a company owned by a CEO asea@ated with stock sales. This could
be explained by diversification motives of insiddrs our data CEOs of bigger firms buy
more than sell, as the correlation betwégDGSALE$ and NPR; equals to 0.716. In
addition positive correlation coefficient betwee@GSALE$ and DEBT_RATIQ shows

that larger firms have more debt in the capitalcttire.

(Insert Table 3 about here)

4. Empirical results

4.1. Effect of the CEO ownership as a fraction eff total wealth and as a fraction of the

firm’s on the future accounting profitability dfe firm.

Table 4 reports the results of regressing futurerang return on assets on different
measures of CEQO’s ownership. The standard erra@schustered by firm to take into
account residual dependence created by firm efiscsuggested by Petersen (2009).

The estimated parameters for both market-valuedbasel book-value based wealth
ratios are significantly positive. In other wordke greater is the proportion of a CEO’s
personal wealth tied to her firm, the better is phefitability of the firm. This result is
consistent with our hypothesis that a CEO’s ins@stiand resulting profitability of the
firm increase with the proportion of her persona&aith invested in her firm. The results
are the strongest for theROSSWEALTHM(GROSSWEALTH® variables, consistent
with the fact that total outside wealth represéidésbest measure to scale CEQO’s ownership

and to determine performance consequences of bemtines.
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The results also show that CEO’s ownership as etifra of the shares of her firm
(OWNERSHIP) is significantly related to the future profitabjl of the firm. Due to the
relatively low correlations between the variabBROSSWEALTHMGROSSWEALTHS
and OWNERSHIR reported in Table 3, we also estimated Model §1ubing these two
variables in the model at a time. The parametemasts for the variables decreased, but
remained significant in both specifications. In ethwords, both CEO’s fractional
ownership and proportion of wealth invested inte fihm explain one-year ahead operating
performance. Surprisingly, coefficient oMNPR; is significantly negative, unlike
documented in previous studies (Piotroski and Ronés 2005). Coefficients on size and
leverage proxies and significantly positive andaieg, respectively.

All'in all, the results reported in Table 4 suppaut view that a CEQO’s equity incentives

should be assessed by comparing her ownershig ifirth to her personal wealth.

(Insert Table 4 about here)

4.2. Robustness checks and additional analyses

For a sensitivity check we use other levels of feitaccounting profitability, namely net
income and income before interest and tax scaléd toial assets as a dependent variable.
The results for wealth ratios remain significanlysitive, however, the magnitude of the
parameter estimates drops. Possible reason focthisl be that operating profit reflects

CEOQO’s effort better than other profit levels. Thesults are also robust to usage of
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logarithmic market value and logarithmic total assas proxies for size as well as to

exclusion of bank and insurance companies (SIC6060-6499).

Prior research suggests that measurers of opegaigrmance are persistent over time
(Fama and French, 2000). One way to control fa igBue is to include current operating
profitability as a dependent variable into the esgion of future profitability. However,
this control variable is likely to absorb the impat the wealth ratio we are trying to
estimate. To cope with the possible autocorreladimong yearly profitability observations,
we calculate mean values of dependent and independéables over the sample period
and estimate the Model (1) by using these averaldesse results are reported in Table 5.
The parameter estimates for wealth ratios stay tgatively similar to those reported
earlier with the exception TOCKWEALTHM The reason for insignificant parameter
estimate of this ratio can be its dependence are platilities of different companies. In

respect to fractional ownership variable the rasoitmean values regression do not hold.

(Insert Table 5)

In addition, we estimate Model (1) by using the BawlacBeth yearly regressions
approach. Specifically, we estimate Model (1) facke year in our sample period and
calculate the time-series averages of the estimpsgdmeters from the cross-sectional
regressions. These results for wealth ratios etggnare qualitatively similar to those

reported in the tables.
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As a further specification check we estimate Modgl for the sample, where CEO’s
fractional ownership is less than 5%. Prior stuth@ge estimated a piecewise regression of
performance on fractional ownership (Morck, Shied@d Vishny, 1988) with inflection
points of 5% and 25%. In addition, firms with loviEO’s fractional ownership constitute a
major part of our data. Thus, after exclusion om& in which CEO is a block holder,
owning more than 5% of the firm value, the samplduces by 17% to 1090 observation.
We also believe that this specification helps ttedrine an incremental incentive effect of
the wealth ratio over the proportion of the firmldhdoy CEO. The results remain
significantly positive forGROSSWEALTHM GROSSWEALTHBand NETWEALTHR.
The parameter estimates for CEO’s fractional owmpren future operating profitability in
the interval from O to 5% in our sample are indigant, contrary to principal-agent
alignment hypothesis (Morck, Shleifer and Vishn988). This indicates that significantly
positive results oOWNERSHIR variable on future operating performance reporiatier

are driven by the firms, in which CEO is a monmgyrishareholder.

5. Concluding remarks

In this paper, we explore whether the proportionGHO’s total personal wealth
invested in her firm increases her incentives andsequently, the profitability of the firm.
We hypothesize that the incentive effect of the Gi@ership increases with the fraction
of her personal wealth invested in her firm andtcebate to literature on the incentive
effects of the managerial equity ownership by eathg the CEO equity ownership

relative to her total wealth.
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We employ a unique dataset on the personal weélineoCEOS’ of the listed Swedish
firms including CEOs’ holdings in their insider andtsider stocks and their other wealth.
Our empirical results show that there is a sigaifity positive relation between a share of
CEO's personal wealth invested into the firm anelfiiture profitability of the firm. These
results are robust to a number of specificationckbeln addition, a re-examination of
CEOQO'’s fractional ownership effect on future perfarmoe does not provide stable results.
To sum up, scaling the value of CEO shares withdutside wealth can provide a more
appropriate measure of incentives than the traditioneasure, especially in firms, where
CEOs own tiny fractions.

There are several limitations in our study. Figsty analysis is restricted to incentives
generated by shareholding. We admit that monetargntives coming from the options,
and salary could affect performance in a more carafdd way. We exclude options from
the analysis because the data for calculating #lees of options is not available for
Swedish companies. In addition, given the exerpisee of options, their incentives are
related more to stock performance than to accogrgerformance, which we analyse in
this paper. We also exclude incentives generatedhbyvariable component of salary,
because we believe that it has a short-term efiect results rather in current period
earnings management than in long-term enhanceneetiormance.

Second, we do not analyse origin of CEQ’s sharehg)dhamely, whether they were
bought in the open market, granted by the firm aquared through the option exercises.
Determining incentive effect of shares awardedHhsy firm, would be most beneficial for
investors. We hope that controlling for trade beébtawv of CEOs at least partially

disentangles effects of bought and granted shares.
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Third, CEO’s sophistication is a possible factorhieh could result in better
performance. However, we do not believe that omisssif CEO’s skill would create
endogeneity in our model. Other things equal, aensophisticated CEO would have more
outside wealth, as a result of her prior high eagsi Firms run by more sophisticated
CEOs would perform better and the value of theidimgs would be higher because of
anticipated higher performance. Because wealtlh edquals to CEO’s ownership divided
by the CEQ'’s outside wealth, CEQO'’s skill is unlikeb affect it given higher level of both
numerator and denominator for more sophisticate@<E

Finally, we do not incorporate risk into our modéh our data wealth of some CEOs
consist barely from the holdings in their firms. \§fe not discuss alternative outcomes of
actions of undiversified CEOs on the performancthefcompany.

Our paper opens a fruitful area for future redeakven though managerial outside
wealth information is usually unavailable, researshcould construct proxies of insider
wealth (e.g. similar to Liu and Yermack, 2007; &itlMoskowitz and Vissing-Jorgensen)
to better investigate effect of managerial wealtbpprtion invested into the firm on the
effort and firm performance. In particular, it wdube interesting to research this effect in

different institutional settings, for instance,ngidata from the United States.
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Appendix. Description of variables.

Variable Description

Dependent variable

Test variables

OPER_PERF; Operating profit divided by the lagged total ageefirm i in yeart+1.

GROSSWEALTHM Market value of CEO’s holdings in her firndivided by the value of her total wealth (the
market value of her holdings in all insider andsidgr stocks and the value of her other
wealth) in the end of year

NETWEALTHM Market value of CEQO'’s holdings in her finngdivided by the value of her total net wealth
(the market value of her holdings in all insided autsider stocks and the value of her
other wealth minus her debt) in the end of ytear

STOCKWEALTHM Market value of CEO’s holdings in her firndivided by the value of her all stock
holdings (the market value of her holdings in aflider and outsider stocks) in the end of
yeart.

GROSSWEALTHB Book value of CEO'’s holdings in her firndivided by the value of her total wealth (the
book value of her holdings in her firm, the markaiue of her outsider stocks and the
value of her other wealth) in the end of year

NETWEALTHRB Book value of CEQ’s holdings in her firndivided by the value of her total net wealth
(the book value of her holdings in her firm, therked value of her outsider stocks and
the value of her other wealth minus her debt) éneéhd of yeat.

STOCKWEALTHB Book value of CEQO’s holdings in her firndivided by the value of her all stock holdings
(the book value of her holdings in her firm, therked value of her outsider stocks) in
the end of yeat.
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OWNERSHIR market value of CEO’s holdings in her fiirdivided by the market value of firjrin the
end of yeat.

Control variables LOGSALES Natural logarithm of thefirms’s sales for the yedr
DEBT_RATIQ Firm’si total debt divided by total assets at the end of

NPR; Net-purchasing ratio of a CEO’s open market puseland sales of the stocks of her
firm dividing the number of stocks she has purcakeing yeat minus the number of
stocks she has sold during yeay the total number of the stocks she purchasedalad
during yeat.
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Tablel.

Summary statistics on CEOs’ personal taxable incantewealth

Mean  Median Min Max
Value of stockholdings in own firm 56,264 1,711 10164,944
Value of other stockholdings 6,234 170 0 1314177
Gross value of other wealth 19,107 2,392 0 2292,211
Net value of other wealth (debt deducted) 16,548 044, -40,746  2287,482
Annual taxable income 2,723 1,869 0 43,437

Notes:

Annual taxable income and the values of stockhgkliand other wealth are in thousands of SEK. 1 BEK
equal to 0.14 USD.
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Table2.

Descriptive statistics of the key variables usetheregressions

Variable Mean Median Stapdgrd Min Max
deviation
OPER_PERI1 0.015 0.048 0.230 -1.367 1.538
OWNERSHIR 0.037 0.002 0.090 0 0.675
GROSSWEALTHM  0.530 0.505 0.368 0 1
NETWEALTHM 0.579 0.598 0.605 -12.502 6.937
STOCKWEALTHM 0.763 0.927 0.300 0.001 1
GROSSWEALTHB 0.447 0.340 0.376 0 1
NETWEALTHR 0.506 0.414 0.575 -4.033 7.155
STOCKWEALTHB 0.693 0.856 0.339 0 1
LOGSALES 6.502 6.596 2.410 -2.019 11.676
DEBT_RATIQ 0.188 0.152 0.180 0 0.733
NPR 0.167 0 0.497 1 1

Notes:

The table reports summary statistics of variabtesié empirical analysis comprising 1,308 obseovesti All
variables are as defined in Appendix.



Table 3.

Pearson correlations among the key variables.

(2) (3 4) 5) (6) (7) (8) 9 (10) (11)

(1) OPER PERF 0013 0007 0010 0047 0013 0050 0050 0410 0074 -0.014
_PERR1 (05630) (0.811) (0.722) (0.091) (0.649) (0.071) (0.073) (0.000) (0.008) (0.607)

(2) OWNERSHIP 0320 0185 0238 0304 0233 0251 -0195 -0065 -0.137
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.018) (0.000)

0598 0672 0945 0601 0650 -0250 0.018 -0.098

(3) GROSSWEALTHM (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.508) (0.000)
0428 0558 0554 0416 -0151 -0.017 -0.040

(4) NETWEALTHM (0.000) (0.000) (0.000) (0.000) (0.000) (0.549) (0.147)
0616 0438 0945 -0077 0.002 -0.058

(5) STOCKWEALTHNM (0.000) (0.000) (0.000) (0.005 (0.951) (0.037)
(6) GROSSWEALTHB 0.631 0.668 -0.232 0.070 -0.080
(0.000) (0.000) (0.000) (0.012) (0.003)

0476 -0137 0034 -006

(7)NETWEALTHR (0.000) (0.000) (0.216) (0.030)
0077 0.039 -0074

(8) STOCKWEALTHRB (0.005) (0.163) (0.008)
0300 0716

(9) LOGSALE®R (0.000) (0.010)
0.159

(10) DEBT_RATIQ 0505)

(11) NPR:

Notes:

The table reports correlations among variablesadun the tests. All variables are as definedppexdix.
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Table4.

Results of regressing the future operating perfoceaf the firm QPER_PERF.;) on the fraction of CEQO’s outside wealth invested
into her firm and on CEQO’s fractional ownership.

Variable Exsigcr:]ted 1) (2) 3) (4) (5) (6) (7)

T oE om om am am om om

GROSSWEALTHM + (8:8(121)

STOCKWEALTHM + (8:858)

NETWEALTHM + (8:823)

GROSSWEALTHB + (8:832)

STOCKWEALTHB + (8:822)

NETWEALTHB + (8:835)

OWNERSHIP + (8:322)

NPR ) 0025  -0027  -0028  -0026  -0027  -0026  -0.023
(0074)  (0.063)  (0.053)  (0.068)  (0.051)  (0.065)  (0.105)

LOGSALE® ’ (8288%) (8:888) (8:838) (8:86%) (8:888) (82838) (82833)

DEBT_RATIQ ’ (-(()).'olgf) (_(()).'olgg) (_(()).'olc?zz‘; (_(()).'olgf) (_(()).'olng‘;) (-8.()1&2) (-(()).'3054(1))

Yearly dummy variables Included Included Included Included Included Ingddd Included

Industy dummy variables Included Included Included Included Included Inddd Included
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Adj R-square 0.232 0.226 0.224 0.231 0.226 0.231 0.229
N 1308 1308 1308 1308 1308 1308 1308
Notes:

The table reports results of estimating Model @l).variables are as defined in Appendix. The tistics are based on heteroscedasticity robust f@wel
clustered standard errors as suggested by Pe(@G&9).



Tableb.
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Results of regressing the mean one-year-aheadtopeprformance of the each firm in the sampleéh@nmean fraction of CEO'’s
outside wealth invested into her firm and on theam€&EQO’s fractional ownership.

Variable Exsgﬁwd 1) (2) 3) (4) 5) (6) (7)
0236  -0234  -0235 0227 0222  -0.207  -0.234
7
INTERCEPT : (0093)  (0.105) (0.090)  (0.103)  (0.116)  (0.135)  (0.111)
0.089
GROSSWEALTHM + 0022
0.076
STOCKWEALTHM + 0119
0.089
NETWEALTHM + 0000
0.089
GROSSWEALTHB + ©020)
0.073
STOCKWEALTHB + ©089)
0.059
NETWEALTHB + ©029)
0.217
OWNERSHIR + ©.187)
NPR . 0068  -0072  -0074  -0069  -0071  -0.066  -0.067
‘ ' (0093)  (0.077)  (0.066)  (0.087)  (0.083)  (0.104)  (0.107)
2 0.041 0.039 0.041 0.041 0.039 0.040 0.040
LOGSALE® (00000  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
2 0201  -0184  -0189  -0205  -018  -0196  -0.174
DEBT_RATIQ (0011)  (0.020)  (0.016)  (0.001)  (0.019)  (0.013)  (0.028)
Industy dummy variables Included Included Included Included Included Ingddd Included
Adj R-square 0.247 0.238 0.254 0.247 0.240 0.245 0.224
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N 259 259 259 259 259 259 259

Notes:

The table reports results of estimating Model (f)mean values of variables over the sample peRiths with one year observation are deleted. Aliables
are as defined in Appendix.



