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Abstract
Performance-contingent compensation by means ok stptions may induce risk taking in agents

that is excessive from the point of view of the pamy or the shareholders. We test whether
increasing shareholder control may be an effeaiexking mechanism to rein in such excessive
risk taking. We thus tell one group of experimei@&Os that they may have to justify their
decision making processes in front of their shaddrs. This indeed reduces risk taking and

increases the performance of the companies thepgeatmplications are discussed.
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1. Motivation

Traditional financial agency literature has longdrto address the question of how to induce
optimal levels of risk taking in executives. Theds thereby has often been on how to increase the
risk appetite of naturally risk averse agents (Agrsand Mandelker, 1987; Feltham and Wu, 2001).
Following the recent financial crisis, however, theus has shifted to how to limit risk taking on

the side of executives and financial managers vgieh risk taking is excessive from the point of
view of shareholders or the company (Bebchuk g2allL0).

The microeconomic agency literature has geneeatiphasized an approach that is based on
judging performance by the outcome achieved, wlsichstitutionalized by tying pay to
performance. A large body of evidence from the pslagy literature, however, points out how
holding people accountable purely for the outcotheg achieve—or rewarding them purely based
on the outcomes they produce—may be suboptimaseswhere outcomes depend to a large
extent on chance as well as skill (Baron and Hetst#88; Mauboussin, 2010; Tetlock, Vieider,
and Grant, 2011). There is also some evidencesietbnomics literature that executives are often
rewarded for luck rather than skill (Bertrand andllslinathan, 2001).

A better system in such cases may be to hold ¢ixesuaccountable for their decision
makingprocesgLerner and Tetlock, 1999)—something that hasivecehardly any attention in the
microeconomic literature. Such systems have, howéeen discussed in the management and
organizational literature, where they are knownaurtle name of “behavioral monitoring” (Ouchi
and Maguire, 1975). Such monitoring can have pasgifects inasmuch as “it relieves managers of
achieving outcomes they can only partially influenand instead focuses evaluation on means,
which are assumed to be objectively and accurasdgssed” (Wiseman and Gomez-Majia, 1998,
p. 144).

We conduct an experiment to test the effectivenépsocess accountability as a means to

rein in excessive risk taking by executives. Expental executives' pay is thereby linked to



performance through stock options to reflect cutyemidely diffused performance-contingent pay
practices. Experimental executives are given a choice betw&erinvestment options to invest
total company assets in every period—a high vithatihvestment and a low volatility investment.
By design, the high volatility investment is alwaggerior in terms of expected value in order to
test whetheexcessiveisk taking will occur, and to what extent it mag reduced by introducing an
additional process accountability requirement. ENugh our experimental environment is highly
stylized and the results may thus not be immediaeheralizable to the real world, our results
provide an indication that introducing an institumialized accountability mechanism, consisting in
the requirement for executives to potentially jiystiheir decisions in front of a shareholder reumio
may be effective in reducing excessive risk takthgs improving company performance.

The paper proceeds as follows. Section 2 discubsazature of the principal-agent problem
and the relevant accountability literature. Sec8atescribes the experiment, with 3.1 providing an
overview of the experimental design and 3.2 prassgrihe results. Section 4 discusses the results

and section 5 concludes this paper.

2. Increasing Accountability of Executivestowards Shareholders

One of the reasons why executives may take actimtsare not fully in the interest of the
shareholders is that the original principal-agetdatronship has been substituted with a weaker
surrogate relation. The so-called managerial p@aperoach shows how there may be an issue in
the fundamental structure of the principal-ageldti@nship postulated by traditional agency theory.
Indeed, the board seems to hold most of the pothersetically attributed to the principal, while in
practice its interests may often be closer to tlodthe agent (Bebchuk and Fried, 2003; Bebchuk et
al. 2002). This suggests that increasing the utgiital power of the original principal—the

shareholder reunion—in the principal-agent relafopvis-a-visthe executive may improve the

1 See Lefebvre & Vieider (201T)for a discussion of compensation mechanism aRkdtigudes.



control exerted on the executive's actions. Emgligicthe presence of large shareholders has been
found to be associated with lower executive paylaetter performance (Cyert et al., 2002). And
the influence of such large shareholders seeme palicularly strong when they are present on the

board, which increases their institutional standigrtrand and Mullainathan, 2001).

Purely outcome-based monitoring systems and resnaey be especially tricky when
performance-contingent pay assumes non-linear feuok as compensation through stock options.
Indeed, under such compensation schemes riskg akecutives and shareholders differently.
While executives are rewarded for increases irkspoices and sheltered from losses (Feltham and
Wu, 2001), shareholders are exposed to the wheletrgpn of stock-price movements. This has
been justified traditionally with the idea thatdar compensation of executives—which would thus
equalize their incentive structure with the onalodreholders themselves—may induce excessive
risk aversion. This argument, however, relies @aaksumptions of executives being risk averse
expected utility maximizers—an assumption thattheen shown to be far from innocent and that is
generally not supported empirically (Fiegenbaun®@ ®iseman and Gomez-Majia, 1998;

Lefebvre and Vieider, 2011).

Recent empirical findings on decisions when thasilen maker is responsible for others as
well as herself indicate a cautious shift phenomemdereby people tend to exhibit increased risk
aversion when deciding for others as well as théras€Charness and Jackson, 2009). While in
our experiment executives are always responsibletfers' payoffs as well as their own, we may
expect a cautious shift tendency when subjectsipate the possibility of having to justify their
decisions to those others who depend on them. Thayehowever, also be tendencies in the
opposite direction. Pahlke, Strasser, & Vieiderl@0found that loss aversion is reduced under
responsibility for somebody else if the decisiorkeramay explicitly justify her choices in front of
the recipient, thereby replicating an earlier figlin individual decision making (Vieider, 2009).

Furthermore, Sutter (2009) found that payoff comatity) i.e. dividing the payoff between the



decision maker and other group members, was seffito increase investment into a risky asset

with positive expected returns relative to an imdlinal baseline.

It is, however, not immediately evident how suictdings would transfer to the present
situation. On the one hand, high volatility investits in our experimental design are always
inferior in terms of expected value, while the investmextt positive expected value in Sutter
(2009) and the two options were monetarily equivale Pahlke, Strasser, & Vieider (2012). On the
other hand, given the asymmetry in payoff mechasibatween executives and shareholders, it
may be optimal for executives to take high levélgsk even when such risk-taking involves
choosing investment opportunities with relativewlexpected value. For shareholders, to the
contrary, such risk taking will always be suboptimeour experiment, so that a conflict between

private motives and responsibility for shareholdsigely to emerge.

This in turn makes our accountability manipulatsmmewhat special. Indeed, most
accountability manipulations in social psychologgard individual decisions. In the present
setting, however, there may be an additional el¢roemoral hazard, with executives deciding in
their own interest when their actions are not olge. The experiment is thus related to a strand
of literature mainly in economics, in which decissahat affect the decision maker as well as others
are made visible to the group—e.g. donations irctatbr game (Hoffman et al., 1996) or
contributions in a public goods game (De Cremei.eR001; Rege and Telle, 2004). The latter
studies generally manipulate a kind of implicit @aatability, without the need or the opportunity
for the decision maker to explain the reasons laiehar choices—a manipulation that has generally
been found to be particularly strong and to leadetber decision making processes (Lerner and

Tetlock, 1999).

Given the discussion above, we hypothesize thatecountable executives will try and
maximize their own payoffs, regardless of share#oidterest. When accountable, however,

executives will feel a conflict between maximizitngir own payoff and maximizing shareholder



payoff. This also means that executives will sam@itome of their profits when accountable so as

to increase shareholder value and to make theisidas more easy to justify.

3. The Experiment

3.1 Experimental Design

Subjects 78 subjects were recruited from a list of expental subjects maintained at GATE,
University of Lyon, France, using the ORSEE sofev@Breiner, 2004). Groups of six subjects
needed to be formed, so that all sessions werwithreither 12 or 18 subjects each. Subjects had
an average age of 22 years, and 58% of subjectsfemrale. 78% were studying economics or

business management, and 22% mathematics or erigmee

Task In the main part of the experiment, groups ofssikjects are formed. The composition of the
groups is kept fixed for the 15 periods, and subjdo not know who they are matched to. At the
outset of the experiment, each group member ig@adithe role of CEO of one company. In their
function of CEO of a company, subjects are con&dntith a sequence of investment decisions
over 15 periods. In each period, the CEO decidesdan two investment opportunities into which
to invest the total stock of company assets (ssteds in appendix A). The initial stock value of
the company is €100 ($150) for everyone. The fuadlie of the company will be determined by the
outcome of the 15 investment decisiérg.the same time, each group member also acts as
shareholder in the five other companies managdtidfive other subjects in her group. The
shareholder role is a passive role, in the seragattoes not require any action from the subject
(except at the very end in the accountability trestits, see below). However, it contributes towards

final payoffs in the following way. Each subjecigizen one share with the initial value of €1

2 Please note that any change in share pricesiexperimental model are generated purely by chairgthe
underlying value of the company assets as detethtigénvestment outcomes—potential reactions byedt@ders to
option plans or to differences in risk taking bg tBEO are not captured inasmuch as there is noetnfankshares.



($1.50) in each of the other five companies indreup. She is then paid the final value of that
share (total company value divided by 100) at tiek & the 15 periods. The main part of the
experiment lasted about 30-40 minutes. The exp@tinvas conducted using the REGATE

software (Zeiliger, 2000).

Investment Decision$n each period, the CEO has to choose betweemtvestment opportunities
in which to invest total company assets. The immesit opportunitiespfospectsare described in
terms of percentage increases or decreases obthgany’s value. Investments are displayed
graphically by means of pie-charts representingtioabilities of winning and losing in addition
to a verbal description. The choice is always betwe high volatility V) and a low volatility

(LV) prospect. The LV prospect always offers a highgrected value than the HV prospect, so that
any risk taking observed is excessive from the tpaiiview of the company or the shareholders by
definition, inasmuch as it delivers a lower expdatalue. Indeed, differences in expected value
were such that consistently investing in the LVi@ptvould yield an expected final company value
that was almost 30 percentage points higher thaworle obtainable by consistently investing into
the HV option. In the initial instructions, subjeatere given a graphical overview of the general
characteristics of the two investments as wellraexample representing a choice between two
'‘typical investments'. This graphical display, adlas the complete instructions and a table

showing the parameters of all prospect pairs, eafobnd in the appendix.

Stock-Option CompensatioBach CEO obtains five stock-options in each pknhich are

emitted at-the-money, i.e. giving the right to lmoynpany stock at the current stock value. For
example, the five options granted before periodiomestment decisions are made give each the
right to buy a share of the company at €1 ($1.50& options get vested in the subsequent period

and remain exercisable until the end of the gaméhat they can be 'cashed' at any time. While in



reality the options give right to buy company stedkich can then be either sold or kept, this
decision was unified in order to simplify the gambat is, exercising options in the experiment
means buying stock and reselling it immediatelysthealizing the difference between current stock
value and the exercise price of the option. Thixess closely mimics real-world practices of
“cashless exercise” (Heath et al., 1999). Thuwereperiod after the first, the CEO is called upon
to decide whether to cash her options after thatsesf the investment have become known
(separately for options emitted in different pegpdshe will then obtain the new options and decide

what kind of investment to take for the subseqpemniod.

Accountability manipulationin the baseline treatment subjectswaraccountableWhile their

actions will determine the final payoff of theiraskholders, they cannot be traced back to them
personally. In th@ccountabldreatment, on the other hand, subjects acting &sG#&ay be called
upon to justify their decisions in front of thelvageholders. At the beginning of the experiment
subjects were asked to indicate their name sahlegtcould be identified in case they would be
extracted to justify their choices. They were asduhat their names would not be kept together
with their data and that this information woulddestroyed after the experiment. Subjects are
informed at the outset that in each group of s subject will be randomly extracted at the end of
the game to justify her choices in front of theastfive subjects in her group, who will act as
shareholders. The randomized extraction was impléedenasmuch as it simulates a probability
with which the executive's actions become known, lz@nce mimics the hidden action problem at
the base of the principal-agent relationship. Dyitime shareholder reunion, the shareholders were
given a summary sheet displaying the decisione®faEO and the evolution of the stock-value,
and were allowed to interrogate the CEO abouté¢hsans behind the decision making process.
This was done in a separate room under the supano$ the experimenter. At the end of that

guestioning phase, they were required to hold a &pproving or disapproving the management of



the company. This vote held no monetary or othactmal consequences, and subjects were

dismissed as soon as this procedure was>over.

Risk AttitudesWe used the method of Abdellaoui, Bleichrodt,'8aridon (2008) to elicit detailed
risk attitudes. We elicited six certainty equivdtefor pure gain prospects, six for pure loss
prospects, and one for a mixed prospect. This alasvto derive utility functions over relevant
amounts, which together with the estimation of pimlity weighting functions for gains and losses
allow for the precise estimation of loss aversidhdellaoui, Bleichrodt, & Paraschiv, 2007; Booij

& van de Kuilen, 2009; Schmidt and Zank, 2005).sWwas done before any treatment
manipulations were introduced, so that the elicitaprocedure was the same for all subjects. While
one choice was selected for real pay in each dofgains, losses, and mixed gambles), no
information on payoffs was given until the very esfdhe experiment to avoid income effects. This
part of the experiment lasted approximately 20 n@suFollowing Abdellaoui et al. (2008), we
classified a subject as risk averse (seeking) wigaich domain, if she was risk averse (seeking) for
at least 4 out of 6 prospects in said domain.siilgject had exactly three risk averse and thr&e ris

seeking answers in one domain, then she was ¢takas risk neutral.

3 Interrogations were typically quite short, andsthpended in a vote of approval. One exceptiornuoed
when an experimental CEO selected to be held atablenhad taken considerable risks and had obtairnedy low
final share price. He was questioned repeatediy agy he had chosen the high volatility investmeven though it
was clearly inferior in terms of average payoffesesession ended with a vote of non-approval.



3.2 Reaults: reducing risk taking through increased accountability

Figure 1: Average choices of risky investment by accouralnd unaccountable subjects
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Figure 1 shows the percentage of risky choicesnagecountable and accountable subjects. It can be
seen clearly that accountable subjects take Isks tihan unaccountable subjects in all periods.
Since any risk-taking is sub-optimal by designsthehoices should also be reflected in the
performance of companies managed by accountablaraamtountable CEOs. Figure 2 shows
company performance over the 15 periods of thergxeat. And indeed, companies managed by
accountable subjects can clearly be seen to ootpeidompanies managed by unaccountable
subjects. This effect is undermined somewhat byesenapoint effects showing up in the last two

periods, which cannot entirely be explained bydheices shown in figure 1. Especially the large
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decline in period 14 seems thereby due mostly tblloek by accountable subjects, not excessive

risk taking, as can be seen from figure 1.

Figure 2: Comparison of mean company performance managaddnuntable and unaccountable subjects
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Table 1 shows the results of a linear regressiodeinwith errors clustered at the subject l&vel
which regresses the choice of the riskier HV innesit on a dummy variable indicating the
treatment and a number of other variables. Alldmgcification | include period dummies as well as
demographic variables such as age, gerated whether the participant is studying econoraics
business administration (for summary statistichege variables, see appendix D). Accountability
is clearly seen to significantly reduce risk takiathe high volatility investment is chosen about

49% of the time by unaccountable subjects, but 84Bp6 of the time by accountable subjects

4 The results do not change if we use a randonstsfférobit model instead.

5 In some accountability studies gender effectelmeen found, whereby men react more stronglydowatability
manipulations than women, especially in front efi@e audience (Brandts & Garofalo, 2011We do not find any
main or interaction effect of the gender variab#eg] do thus not report the coefficients in ouresgion analysis to
keep the exposition tractable.
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(p<0.01).

Risk aversion is thought to play an important ial¢he decision making of CEOs. Indeed,
risk aversion by CEOs has been used as an argdanarging stock-option compensation over
stock-ownership plans to link CEO pay to companygsmance (for a detailed analysis of risk
attitudes induced by different compensation medmsj see Lefebvre and Vieider, 2011). Adding a
general index of risk aversion for gains, we indéed a negative and strongly significant effect as

we would expect.

Table 1: Drivers of choice of the HV investment (linear pability model with errors clustered by subject)

Dep. Var: choice of HV investment I I 11 v
Accountability -0.152%** -0.137*** -0.136*** -0.08**
(0.029) (-0.030) (0.031) (0.036)
Difference in EV -0.086* -0.092*
(0.049) (0.049)
Choice of HV in last period 0.128*** 0.122%**
(0.039) (0.039)
Success in the last period 0.010 0.010
(0.039) (0.039)
Choice of HV * success in the last -0.148** -0.141**
period
(0.062) (0.062)
Risk aversion -0.126*** -0.107*** -0.103***
(-0.028) (0.029) (0.029)
Accumulated gains 0.008** 0.011***
(0.003) (0.004)
Accumulated gains*accountability -0.016**
(0.007)
Stock price variation att—1 -0.005%*** -0.003*
(0.001) (0.001)
Stock price variation*accountability -0.009***
(0.003)
Constant 0.487** 0.214** 0.360*** 0.353**
(0.018) (-0.109) (0.125) (0.124)
Observations 1170 1170 1092 1092
R2 0.022 0.106 0.139 0.152
Note: Specifications Il, Ill, and 1V include alsortrols for age, gender, and studies, as well eegpdummies. ***

.** * denotes a statistical significance at the,18%6 and 10% level respectively.

While the difference in expected value betweenwweinvestment options produces only a

marginally significant effect, a choice in the lpstiod from a HV investment makes it more likely

that another HV investment will be chosen agains Efffect is qualified by the interaction term
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between having chosen HV in the last period andédrehe investment has been successful.
Indeed, choices of the HV option decline after ecessful HV investment, indicating a
capitalization strategy. A similar effect is alsaptured by the variation in stock price from th&t la
period. Indeed, a positive variation in stock pmeduces risk taking, indicating a strategy whereby
subjects reduce risk taking following a successiuestment in order to capitalize on any realized
gains. Interestingly, this strategy seems to bd usere by accountable subjects, which after an
increase in the stock price reduce the likelihobeheesting into a HV investment more strongly.
Another interesting effect is found faccumulated gainsndicating the income from stock options
that have already been exercised, and which canrthilonger be lost. Without accountability, we
find a typical income effect, with risk taking imasing in accumulated gains. With accountability,
however, we do not find such an effect, but ratheropposite effect of high accumulated gains
resulting in less risk taking. This is consisteittva contentment strategy, whereby difficult-to-
justify risks are taken by accountable subjecty arien they deem this strictly necessary, but
subjects resort to lower risk strategies once &itelevel of income has been achieved.

The data just discussed seem to indicate thauatable subjects do not only generally take
less risks than unaccountable subjects, but tegtdlso follow a different investment strategy
overall, whereby they try to capitalize on any gamshare price realized by switching to low risk
strategies. However, any account of such behavimt lmy necessity be incomplete if one fails to
consider the decisions by CEOs on when to cashdpébns, i.e., the decisions on how to
maximize their own income. Indeed, if there is pitadization strategy, we would expect
accountable CEOs to hold on to their options lorgeot least because it may take longer to
accumulate a good revenue margin, while the ridksihg parts of one's potential income will be
lower. At the same time, we would also expect bgsse agents to sell their options too early.

Such an account is at least partially confirmedhgyselling behavior shown in figure 3.

Accountable subjects seem to hold their optionsesanat longer on average (see also regression

13



below). What seems to be even more evident, howsverat accountable subjects manage to sell
moreof their options on average (statistically sigrafit at p=0.001, two-sided Mann-Whitney test).
While they sell more options, those options aresgaty sold at a lower profit margin (0.51 cents
per bundle of options which compares to 0.74 cemtanaccountable subjects). Overall, this leads
to lower earnings: accountable subjects earned€&iily$16) on average, which compare to an
average of €19 ($28) earned by unaccountable gsl{ggnificantly different at p<0.05, two-sided
Mann-Whitney test). This confirms our hypothesigttbxecutives will sacrifice some of their own
payoffs to please shareholders when they are ataaenThis finding thus indicates a conflict

between the maximization of own profits and maxatian of shareholder value.

Figure 3: % of options sold per period

o |
© |
g
5
o>
N
o -
T T T T T T
(0] 3 6 9 12 15
Period
——e —- Unaccountable ——e— Accountable

Table 2 reports a random effects Probit model s=gng the selling decision on a number of
explanatory variables. We take as dependent vartakl selling decision (1 if sold, O if kept) for
each bundle of five options. Option bundles are tillowed from their emission period through

the selling period, and may be included in theesgion between one and 15 times, depending on
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when they are emitted and when they are sold. meihod follows the analysis in Heath, Huddart,
& Lang (1999), and results in a total of 5159 olsa@ons. A negative effect thus indicates a
decision not to sell in a given period—or in otx@rds, to hold on to one's options longer.

The regressions show that loss aversion playoagstole for selling decisions, with loss
averse CEOs selling their options earlier on. Tinalper of options already sold before also makes
it more likely that options will be sold in any gin period. The latter finding could be due to
several factors, including a general positive trenstock-price, a different investment strategy, o
the perpetuation of an initial selling strategy(ésell as soon as a positive gain can be redlized
As already for investment choices, we find an ineaffect also for selling (exercising) decisions.
Indeed, a higher accumulated income makes it lksly that options are sold in any given period,
indicating a higher acceptance of the risk derifmogn keeping the options longer-term. This
relation is even reinforced under accountabilitljjala goes to show that subjects do indeed try to
capitalize on any gains obtained, but do so moegtign they have already accumulated some

income.

Table 2: Option-exercising decisions

Accountability 0.005 0.056 0.354***
(0.074) (0.075) (0.099)
Loss aversion 0.135*** 0.128***
(0.027) (0.027)
Accumulated gains -0.125%*** -0.139%** -0.118***
(0.012) (0.012) (0.012)
Stock variation from the last period 0.061*** 0.059 0.059***
(0.004) (0.004) (0.005)
Nb options sold 0.126%** 0.127** 0.129**+*
(0.006) (0.006) (0.006)
Peak price 0.304*** 0.344** 0.424%**
(0.082) (0.083) (0.111)
Accumulated gains*accountability -0.107***
(0.020)
Stock variation*accountability -0.003
(0.009)
Peak price * accountability -0.136
(0.160)
Constant -3.014%*= -3.232%** -3.279%*
(0.349) (0.355) (0.355)
Observations 5159 5159 5159
LL -1757 -1745 -1757
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We also find a highly significant effect of a neface point, given by the peak price obtained & th
past, as suggested by previous studies (BaucedbekV& Welfens, 2011; see also Lefebvre &
Vieider, 2011, for an analysis of such effectshia present setting)Representing such a reference
point by a dummy variable indicating whether therent stock-price is higher or lower than in any
preceding period, we find that a stock-price abihnereference point makes an exercising decision
much more likely. Finally, we find a simple mairiegtt of accountability in regression lll,
indicating the effect of accountability when alyjher term interactions that include the treatment
dummy are equal to zero (Jaccard and Turrisi, 2008% shows the effect that accountable
subjects sell options sooner when for instanceraatated gains are equal to zero. When, on the
other hand, accountable subjects have already adated some gains, they tend to keep options
the longer the more income they have already aclaiedy indicating higher risk acceptance

consistent with an income effect as discussed above

6. Discussion
Our experiment clearly shows how making executaeountable in front of their shareholders is
an effective mechanism to rein in excessive rigkagon the side of our experimental executives.
While some excessive risk taking does still taleeplunder accountability, it is significantly
reduced, something that also shows in company qeaiace. Obviously, the specific accountability
mechanism we have implemented may be seen as daekatism in several ways. We will start our
discussion by addressing such potential criticism.

While shareholders could vote on whether they apgd a CEOs action, no actual
consequences were connected to a vote of no coBda our experimental design. Nevertheless,

our experimental CEOs were on average willing tedo a payoff of €9—or two thirds of their

6 See Trautmann & Traxler (2010) for a situationvimich such reference points appear not to playea’s
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pay—in order not to acquire a reputation of seffests amongst their peers. When millions of euros
are at stake, a CEO may be more reluctant to sgcafich an amount for saving her face. It thus
seems important that real implications be conneitedshareholder vote. In our experiment, we
wanted however to show that a simple justificateed in front of a shareholder reunion may be
enough to shame a CEO into acting in the sharetgliceerest.

Costs of monitoring the actual behavior of CEQs iogpractice be quite high. Also, reality
is obviously more complex than our simple binanyestment choice, and decisions do generally
take place under uncertainty rather than risk (Khi$921). It may thus not always be clear how
risky an investment was relative to others—moreassh is needed to determine to what extent this
particular simplification may affect our resultseWertheless, we believe that a general idea of the
riskiness of an investment can be obtained by bloddters at least ex post. Obviously, whether
obtaining such information and taking action maybesidered worthwhile will generally depend
on company performance, such that outcome mongpbeing automatic, will still present the
primary means of controlling executives. In thiassg our random mechanism to determine which
CEOs will be called to account for their actionsdd very realistic, since shareholders can be
expected to call such a meeting more often whesngany underperforms. Still, the random
element may be expected to weaken the effectivesfems accountability mechanism, such that
the results obtained are all the stronger.

A different criticism to our experimental designthat due to the symmetry in the setup it
may have been optimal for every CEO to maximizedwean payoffs to the detriment of her
shareholders, inasmuch as everybody could earrehpggyoffs by doing so (a sort of efficiency
argument at the group level). While this is truatoertain extent, inasmuch as the loss in payoff o
accountable CEOs relative to unaccountable CEOdesagthan compensated by the increase in the
payoffs from the shareholder function, assuming dloa experimental subjects reasoned this way

appears quite a stretch. Indeed, it would have haehfor them to predict how much earning they
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would need to give up by a change of strategiemnés. Furthermore, the experimental task was
clearly presented as one in which each experimsatgéct mainly acted as the CEO of a company
who may have to justify their choices to othersilevthe shareholder role was clearly secondary.
Given this emphasis, we deem it unlikely that aibjects saw the game as a symmetric one,
although we cannot completely exclude it basedwrdata. Finally, experimental CEOs did not
see fit to offer such an explanation when held antable—a strong indication against this line of
reasoning.

In addition to these issues related to the desighe experiment, there is a more general
note of caution that needs to be added. Our expatahmanipulation clearly relies on a summary
simplification of a potential situation faced bykevorld CEOs. We have already mentioned that
the stakes we use are far removed from the oned fagcreal CEOs. We should also note that we
have removed many other considerations that imgaleworld may play a role. These include, but
are not limited to, job market considerations, shatder and market expectations that may in turn
influence stock prices, and legal issues. Furthegraccountability can be a complex construct,
and more accountability, or even different typea@afountability, may not always be a solutions,
with effects that can be much more complex andstban anticipated at first (Patil, Vieider, &
Tetlock, forthcoming). Our result should thus bieetaas a provocative suggestion, rather than as a
finding that can be directly translated into a ppliecommendation.

It also seems important to note that we do nottwwamake a general statement on the
desirability or not to compensate executives thhoojgtions. Lefebvre & Vieider (2011) provide
detailed results on the risk attitudes inducedibfgrént incentive mechanisms. There is no doubt
that options can produce positive results whenreskytaking by executives may be desirable for
shareholders. We wanted to test an extreme casbiamh risk taking is always undesirable. Since in
risky environments outcomes will depend to a laggent on luck or chance as well as effort or

skill, it seems desirable to supplement existimgi®of outcome monitoring through pay for
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performance with process monitoring systems thateaused when purely outcome-based systems
fail. Our results show that merely the possibitifypeing called to justify one's actions is indeed

effective tool to align executive investment beloawith the interest of shareholders.

7. Conclusion

We designed an experiment in which executives coisgted through stock options take
investment decisions on behalf of shareholders.ekeessive risk taking observed for
unaccountable subjects is reduced substantiallyekecutives face the possibility that they may
need to justify their decision in front of a shaokeler reunion. Indeed, they sacrifice substantial
amounts of money to conform to the interests ofeti@ders. A mechanism that increases the
power of actual shareholders to call executivesctmunt for their behavior thus seems a promising
addition to existing pay-for-performance schemdscivmay fail in cases where the outcomes
depend to a large extent on chance as well as Skil extent to which such process monitoring
systems can be applied in real world settings \soalsly also an issue of implementation costs.
Nevertheless, we believe that at the very leagtvatig from such a system could serve as a useful

supplement to existing systems when things go wrong
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Appendix A: Decision Screens, Main Experiment

1) Investment screen

ML
Period: 1/15

Please make a choice between the two investments below:

Investment A Investment B
A prospect giving you a 0.5 probability of a 8% A prospect giving you a 0.2 probability of a 40%
increase and a 0.5 probability of 4% decrease in increase and a 0.8 probability of 8% decrease in
company value, company value.

O investment A O investment B

—0Ox

i) feedback screen
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/] liegate=client —Ox

Period: 1/15
Company stock evolution over the last 1
Summary of investment outcome periods. The investment is indicated for each
period.
110
105} 1

In this period you chose investrment A

Your investment was unsuccessful 100 A |
Your company stock has thus decreased by 4% \1
95t 1

Your company stock is currently worth EURS6.0, EUR0D.S6

per share
90+ 1

iii) option selling decision (option compensation only)

i regate-=client o

Period: 1/15

The current stock price is ELIR0.96 per share.

You hold the following vested options: USRS b o I

5 Period 1 options, exercise price: ELUR1.0 sach 0 osell ) keep

| <Fvalider |
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Appendix B: Instructions main experiment (unaccountable)

In this part of the experiment you will be askedake repeated decisions over 15 rounds. You have
two rolesin this part, one as CEO of a company, and orstag&holder in 5 other companies
managed by five other people in your group. Grangsrandomly formed at the beginning of part 2
and stay the same for all 15 rounds. Just as y®a ahareholder in the 5 companies managed by
the other 5 people in your group, the other 5 peoplour group are shareholders in your company

and part of their payoff thus depends on your camgiggoerformance.

Please notice that your decisions esmpletely anonymous, and that neither the experimenter nor
any of the shareholders in your company (the ddhgople in your group) can trace any decisions
or outcomes back to you. As a matter of fact, meitfou nor the other people taking part in the

experiment will know who of the others in the expent was in their group of 6.

In your function as CEO, you are managing a company. Your company hasi@al value of 100
euros, corresponding to 100 shares of the valdeeniro each. Your main decision will be to choose
in each periodvhich of two investment projects you want to invest the assets of your company

in: investment A or investment B. You will have tokaa choice between these two options, and
you have to invest the total value of your compiangvery period. Each investment will be
described for each period, and is characterizeitslyutcomes and its probabilities. Outcomes are

given in percentage changes of company value, wdaalbe either positive, negative or zero.
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Example:

A typical choice is shown in the screen below.Ha ¢xample shown, you are called upon to decide
between two investments for your company assets:

investment Awhich gives you a 50% chance that the comparst&gll increaseby 8% and a

50% chance that they willecreasdoy 4%

investment Bwhich gives you a 20% chance that the compamtasgll increaseby 40%, and an
80% chance that the value of your company assdtsi@dreaseoy 8%

Imagine that you are facing the first investmertisien (period 1), and that the company you
manage is thus worth 100 euros. Imagine now yooshamvestment A and your investment is
successful. Your company is now worth 108 euroschvborresponds to a value of 1.08 euros per

share. This will be your starting value for perihdlhere are 15 periods of investment in total.

Period: 1/15

Please make a choice between the two investments below:

Investment A Investment B
A prospect giving you a 0.5 probability of a 8% A prospect giving you a 0.2 probability of a 40%
increase and a 0.5 probability of 4% decrease in increase and a 0.8 probability of 8% decrease in

company value. company value.

O investment A O investment B

| ¢9valider |

Payoffs:

Contrary to part 1all your decisionswill now count towards your final payoff. Your payoffs are
determined as follows. Before each investment pegiou will obtain5 stock options that give
you the right to buy company stock in any futuraqaeéfor the exercise price indicated on the

23



option. Options will be emitted at company value anll become vested (that is, cashable) in the

subsequent period. You can then decide separatebptions obtained in different periods whether
you want to: 1) cash the options, thus obtainimgdifference between the current stock price and
the emission value of the option (times 5 since lyave five options); or 2) keep the options and

preserve the right to exercise them in a laterogleri

Example (continued):

Following the example given above, this meanshleé&tre your first investment decision you have
obtained 5 stock options with an exercise pricé efiro each (the company value divided by 100).
Imagine again that you chose option A and that yovgstment was successful, so that your share
value increased to 1.08 euros per share. You will be asked whether you want to sell your
options &ctually. buy company stock and resell the stock, but #wsibn is only one and

incorporates the two steps) or whether you waketp the options.

If you decide to sell your options, in the examgib®ve you now gain 0.08 euros (8cents) on each
of them for a total of 40 cents (the current steakie minus the exercise price for the five shares
you can buy). If you decide to keep them, you abtei money but preserve the right to sell them at
a later point. Whatever your decision, at this p&imew options will be emitted at an emission
value of 1.08 euros each and you will start roun@12ce again, you will choose an investment,
become feedback on whether the investment was ssfater not, and you will again be asked
whether you want to exercise your stock optiongase you have not yet sold your period 1
options, you will now be asked separately whetloer want to sell your period 1 options and

whether you want to sell your period 2 options.

Your Role as Shareholder:

In addition to your role as CEOQ, you are alshareholder in the 5 companies managed by the

other 5 people in your group (just as those otheedple are shareholders in your company). This
is a passive role, inasmuch as it does not regqoweo take any decisions. However, the shares you
hold in the other companies will contribute towaydsir final payoffs as follows. In each of the 5
companies, you initially hold one share worth loeét the end of the 15 rounds, you will be paid
out the total value of the shares you own in tlfieiint companies. For instance, if the final value
of company 4 is 103 euros and the final value ofijgany 6 is 187 euros, you will obtain 1.03 euros
from your share in company 4, and 1.87 euros fiogrshare you own in company 6 (plus whatever

your shares in the other 3 companies are worth).
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Typical Propertiesof I nvestments:

Finally we include a graphical display of ttygical propertiesof investmentsA and B, derived

from a simulation of investments with very simitdraracteristics. Please notice that the changes
displayed in the graphs below are not the onesafilabbtain in the experiment, but that they
represent only random realizations from the sarpe tf investment that have obtained in the past.
However, the general trends that are indicateéctthe two types of investment that you will face.
This means that the graphical display should nctdas as a substitute for careful considerations of
probabilities and outcomes, but onlyamsindication of the general average characteristics of

the different investment types.

Graph 1 below displays the evolution of typicalestments A and B in 15 periods in the past (thick
solid lines, with the light line representing intregnt A and the dark line representing investment
B). Graph 1 also shows the long-term average retofthe two investment types (thin dashed
lines, with the light line representing investmArand the dark line representing investment B).
Those average returns are what results from olyggmvestment types A and B over thousands of

trials and averaging the outcomes.

Graph 1: Solid lines indicate the evolution of investmeitand B over 15 periods in the past; the dashestlindicate
long-time trends of the two investment types.
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Accountability manipulation (substitute for paragraph 2 above):

At the end of the experiment, one CEO in your grafl will be extracted at random to be
guestioned by the group of his/her shareholderngoufare extracted, your name will be called out,
and you will meet your shareholders in a separatmrindicated by the experimenter. Your
shareholders will obtain a printed summary of yolwoices in each period and of the evolution of
your company's stock, as well as of your payofis thwe payoffshey have received as shareholders

of your company. Your shareholders will then beegithe opportunity to interrogate you abthe
reasons behind each one of your choices. At the end of that questioning period, your shatéers

will be asked to vote on whether they approve sapiprove your actions as CEO.

Appendix C: Investment Pairs

HV prospect LV prospect

Prob. (loss, gain) % change Prob.(loss, gain) Yhgha
Pair 1 (0.8,0.2) (-8, 40) (0.5,0.5) (-4, 8)
Pair 2 (0.6,0.4) (-4, 10) (0.3,0.7) (-2, 4)
Pair 3 (0.6,0.4) (-6 ,9) (0.6, 0.4) (-1, 7)
Pair 4 (0.9,0.1) (-2, 22) (0.2,0.8) (-2, 4)
Pair 5 (0.5, 0.5) (-8, 12) (0.3,0.7) (-4, 5)
Pair 6 (0.6, 0.4) (-12 ,19) (0.5, 0.5) (-2, 8)
Pair 7 (0.4, 0.6) (-15,12) (0.5, 0.5) (-2, 6)
Pair 8 (0.8, 0.2) (-6, 34) (0.2,0.8) (-6, 6)
Pair 9 (0.7, 0.3) (-10,26) (0.7, 0.3) (-0, 6)
Pair 10 (0.5, 0.5) (-8, 13) (0.4, 0.6) (-5, 8)
Pair 11 (0.7, 0.3) (-9, 20) (0.5,0.5) (-2, 5)
Pair 12 (0.9,0.1) (-8, 60) (0.6, 0.4) (-0, 4)
Pair 13 (0.8,0.2) (-7, 30) (0.3,0.7) (-3,5)
Pair 14 (0.6, 0.4) (-10, 16) (0.6, 0.4) (-5, 12)
Pair 15 (0.9,0.1) (-8, 70) (0.8,0.2) 0, 7)
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Appendix D: Summary Statistics by Treatment

Accountablity treatment Unccountability treatment All treatments

# of subjects 30 48 70

% of male 60.0 56.3 57.7
Age 21.7 22.4 22.1
Proportion of risk averse 60.0* (49.0) 54.2 (49.8) 56.4 (49.6)
sub.sfor gains

Proportion of risk averse 20.0* (40.0) 27.08 (44.5) 24.35 (42.9)
sub.sfor losses

Lossaversion 1.5**(0.7) 2.02 (1.8) 1.83 (1.6)
Proportion of risky 33.6*** (47.3) 48.8 (50.0) 42.9 (49.5)
investment

Proportion of successful 45.6* (49.9) 40.5 (49.1) 42.5 (49.5)
investment

Stock price variation from 1.3*(8.4) 1.46 (12.6) 1.39 (11.2)
period to period

# of periods options are kept 4.2 (3.8) 3.95 (3.5) 4.08 (3.6)
Options sold per period 8.3*** (7.5) 13.56 (16.8) 11.26 (13.3)
Accumulated gains 2.3*(3.7) 2.96 (5.4) 2.71 (4.8)
Total payoffs 11.0*** (12.9) 19.2 (18.5) 16.0 (17.1)

Note: The table indicates average values; the atdrieviations are in parentheses. ** ** * dersodestatistical
difference at the 1%, 5% and 10% level betweenwattedility and baseline treatments. There are sdifferences
between the two treatments in terms of risk atétud-or one, we have marginally more risk averbgests in the
accountability treatment. While this could potelhiaxplain some of the differences found, contrgjifor risk
attitudes in regression Il of table 1 shows thabiés not significantly affect the main effect.@lsve also find subjects
in the accountability treatment to be significandgs loss averse—and this would predict an eiifettte opposite
direction, with subjects assigned to the accoulitglbieatment in theory more accepting of the higgses of the high
volatility investment.
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