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Abstract

We analyze optimal compensation schedules for the directors of two plants belonging to the
same owner and producing the same good but serving geographically differentiated markets.
Since the outcome of each director depends on his own effort and on a random variable
representing market conditions, the problem takes the form of a principal multi-agent model.
We first provide appropriate extensions of the MLR and CDF conditions that ensure the
validity of the first-order approach in the single agent case. Then, we show that affiliation of
the random variables is a necessary and sufficient condition for the compensation of one
director to negatively and monotonically depend on the performance of the other.
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1 Introduction

Relative performance evaluation (RPE) is a common practice in organizations.
Comparisons among the performances of different agents who are assigned to
similar tasks are sometimes explicitly contained in labor contracts. Sellers’ com-
pensations usually depend on the level of sales relative to the achievements of
other sellers; CEOs compensations may contain a bonus based on a comparison
with competitors’ returns. In other cases, even in the absence of explicit con-
tract clauses, compensations implicitly depend on the results of peers working
in similar conditions. Informal comparisons among workers are crucial both
when firms set internal performance standards and when hierarchical superiors
evaluate their subordinates.

Agency theory (Holmstrom, 1982; Mookherjee, 1984) has provided a ratio-
nale for these practices in terms of their informational content. When agents’
outcomes are subject to a common element of uncertainty, the output of each
individual acts both as a signal of his own performance and as a signal of the
realizations of the common uncertain parameter. As a consequence, compar-
isons of agents’ performances are valuable because they bring additional pieces
of information to the system. This has important consequences also for the de-
sign of both jobs and accounting systems. Duplication of tasks or job rotation
may be of value to the firm as well as the definition of comparable profit/cost
centers precisely because they allow relative evaluation.

Here we consider a firm producing a single good in two plants located in
geographically different areas. Each plant faces identical costs but serves a
different market whose stochastic demand is positively related to that of the
other market. Such a positive relation might represent common macro factors
that add to idiosyncratic demand components. These market conditions are
reflected in stochastic and positively dependent returns to the (unobservable)
effort of each plant’s director. We investigate the form of the compensation
schedules that the owner of the firm (the principal) should offer to directors (the
agents) in order to motivate them to exert the optimal level of effort. Given
that returns are stochastically dependent, we expect that optimal compensation
schedules will be interdependent. In particular we want to investigate the sign
of such interdependence and to determine conditions that ensure monotonically
negative relation between the compensation of one director and the performance
of his colleague.

Although the informational relevance of relative performance evaluation has
been stressed in the literature', the model with one principal and many agents

!Following the theoretical results of Holmstrom (1982) and Mookherjee (1984) there have
also been several attempts to verify the empirical relevance of relative performance evaluation
in CEO compensations. This literature has focussed on the implicit (supposedly negative)
relation between total CEO pay and market/sector performance. Results are mixed. Antle
and Smith (1986) and Janakiraman Lambert and Larcker (1992), performing longitudinal
analyses, conclude that evidence is only weakly consistent with RPE. Gibbons and Murphy
(1990), analysing pooled cross-sectional time series, find a negative and significant relation
between changes in CEO compensations and both market and industry performance. Recently,
Kren (2002) has verified that the use of relative performance evaluation is related to the level



has not been completely characterized. First of all, the applicability of the first-
order approach (i.e. of the procedure that substitutes incentive compatibility
constraints with their first-order conditions) has not been investigated. Exten-
sions of the monotone likelihood (MLR) and of the convexity of the distribution
function (CDF) conditions that ensure the validity of the first-order approach in
the single agent case (Mirrlees, 1979; Rogerson, 1985) have only been established
for the general multi-signal case (Sinclair-Desgagné, 1994). Our multi-agent
model can be considered part of the class of multi-signal models but has some
specificities. In multi-signal models, several signals are observed concerning a
single level of effort. In our model, with many agents and separable produc-
tion functions, each agent’s output is a signal both of that agent’s effort and
of the realization of the random variables affecting the output of other agents.
However it is not a direct signal of their efforts. Due to this peculiarity, the
extension of the first-order approach is somewhat simplified. Secondly, the form
of the dependence of an individual’s compensation on others’ performance has
not been thoroughly studied. Holmstrém and Milgrom (1990) analyze the form
of optimal compensations in a linear model with normally distributed random
variables and exponential utility functions. They show that positive (negative)
correlation implies negative (positive) dependence of the compensation of one
agent on the performance of his co-workers. No analogous result, however, has
been proved in more general settings.

After presenting the model (section 2), we investigate the question of the
validity of the first-order approach in our multi-agent setting (section 3). We
show that the extensions of the MLR and CDF conditions take a slightly differ-
ent form and that fewer assumptions are needed than in the general multi-signal
model. We then point out (section 4) that affiliation of the random variables
affecting the directors’ outcomes is both necessary and sufficient for the salary of
each director to be nonincreasing in the performance of his colleague. We thus
show that positive dependence of the random variables implies negative depen-
dence of individual compensations on the results of the other agents. Section 5
concludes.

2 The model

Consider a firm consisting of two plants, A and B, each run by a different direc-
tor (agent). The two plants belong to the same owner (principal) and produce
the same good which is sold in geographically separate but stochastically de-
pendent markets. The monetary outcome of each plant x; is a function of the
unobservable effort of director 4, a;, and of the random variable 6; representing
market conditions and all other factors that affect x; and that are not controlled
by director i. Formally z; = x;(a;,0;), i = A, B, with a; € A; = (a;,a;) C RT
and 6; € ©; = (Qi,@-) C R. The range of z;, X = (z;,T;), is invariant with
respect to a;. Moreover we assume that the outcome is increasing in both the di-

of common uncertainty thus providing a closer test of agency theory.
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vectors of outcomes, efforts and random variables respectively. The 6; have joint
density g(0) and are affiliated dependent random variables. Affiliation, which is
discussed extensively in section 4, is meant to capture the positive dependence
between market conditions faced by the two plants. The realizations of 6 are
not observable but ¢g(#) is common knowledge.

Since Mirrlees (1974), it has become common practice to analyze such an
agency problem by suppressing the 6; and considering the outcomes z; directly
as random variables parametrized by the effort levels a;. We will follow this
approach but we will keep in mind the original setting since it is crucial for the
proof of our result. Let then f(z;a) be the joint density function obtained as a
ozt Ozt

axl 8x2 ’

The directors have additively separable utility functions over income and
effort, u;(y;) — ¢i(a;), with u; concave and continuously differentiable and c;
convex and twice continuously differentiable. The monetary outcome z; accrues
to the risk neutral owner who has to compensate director ¢ with, possibly con-
tingent, salary y;(z). The owner wants to maximize his expected profit, given
that the agents choose the effort levels so as to maximize their expected utility,
and that they receive at least their reservation level of utility U;. In other terms,
the owner has to solve:

The effect of §; on the marginal product is also (weakly) positive

transformation of g(#) via the functions m;, i.e. f(z;a)=g(z~1)

maxZ/(xi —yi(x) f(z;a)dz, i=A,B (1)
subject to:

/ fui (3i(2)) — ei(ai)) flasa)da > T;  i= A, B, (2)

a; € argAmax/ [wi (yi(z)) — ci(@;)] f(z;a)de  i= A, B. (3)
a;

Note that incentive compatibility constraints (3) impose that a; be a Nash
equilibrium of the game played by the directors. In other words we are assuming
that the agents act non cooperatively, i.e. that they do not engage in collusive
behavior. This seems reasonable in the present context where directors do not
observe each other’s effort which makes the striking and enforcing of a covert
contingent side contract quite problematic.?

2Side contracting in principal multi-agent models is analyzed in Itoh (1993) and Holmstrom
and Milgrom (1990).



3 A first-order approach formulation of the prob-
lem

Under the first-order approach, incentive compatibility constraints (3) are re-
placed by their first-order conditions. However, to be allowed to do so, we need
to ensure that the expected utility of the agents are concave in a;. It is well
known that in the standard single agent case the validity of the first-order ap-
proach is guaranteed by the monotone likelihood ratio (MLR) together with
the convexity of the distribution function (CDF) assumptions®. We will now
provide extensions of these assumptions for our two-agent case.
Note that, if substituted by its first-order conditions, (3) becomes:

/Ui (yi(2)) fa(x;a)dz — ci(a;) =0 i= A, B. (4)

Solving (1) subject to (2) and (4), the Kuhn-Tucker conditions on y;(z) give:

1 Jai(50)

) R e M ®
where \; and p; are the multipliers associated with participation and incentive
compatibility constraints (2) and (4) respectively. This form is particularly
convenient in that it directly relates the shape of the compensation schedule
fa, (w5 0)
fzsa)

In order to justify this procedure let us first make the following assumption:

y;(x) to the shape of the ratio

) .qt
Partial monotone likelihood ratio condition (PMLRC):M
(@i, xp; a5, ak

8 non-
decreasing in x; for a;" >a;,i,k=AB, i #k.

PMLRC means that a higher ; is a better signal for a higher a;, at each (zx; ax) ,
i.e. that it is more likely to have a higher z; if a; is large independently of what
the other director has done. This seems the natural extension of the MLR
condition of the single agent case to our multi-agent setting: we simply assume
that MLR holds at any given couple (xg, ag). The form of such extension marks
a first difference from the general multi-signal model in which (contrary to our
case where, given ay, xy is a signal on ; and not on a;) there is an entire vector
of signals correlated to the effort of one agent and where the MLR condition is
then defined with respect to the entire vector (Sinclair-Desgagné, 1994).

f(x;a)

Proof: The proof follows exactly the proof given in Milgrom’s (1981) Proposi-
tion 5 for the single agent case.l]

Lemma 1: PMLRC implies that is non decreasing in x;, 1= A,DB.

3See Mirrlees (1979) and Rogerson (1985). Subsequently Jewitt (1988) has proposed alter-
native conditions to the CDF.



This together with (5), in turn implies

Lemma 2: PMLRC implies p; > 0 and is a necessary and sufficient condition
for y;(x) to be nondecreasing in z;.

Proof: The proof follows the standard argument of the corresponding proof for
the single agent case.[]

This is just a straightforward extension of a well-known result in single agent
literature. To ensure a positive relation between the compensation of a director
and his own outcome we have to assume monotonicity of the likelihood ratio.

PMLRC, however, is not sufficient to ensure the validity of the first-order
approach. In order to be able to extend also the CDF condition, let us then
define H; (z;, zr; ai,ar) = fix f(@;, w1; a;, a1,)dT;, the cumulative distribution
of z; at ) and ai. We can then use an argument similar to that of Milgrom’s
(1981) Proposition 1 to prove the following Lemma.

Lemma 3: From PMLRC'it follows that H; (mi, Th; aj,ak) < H; (xi,xk; a; , ak)
for aj’ > a; . The distribution parametrized by aj' first-order stochastically dom-
inates that parametrized by a; .

Proof: Consider aj' >a;,i,k=ADB, 1 # kand fix ;, < zj <= For
z; < zj PMLRC implies:

Sisar f(@i,zxs; 0, ar)dx; Jisar f@is s a7, ak)da;

f(ziyzp;af, ak) - flxi, zpsa; , ax)

or

f(@i, zesal, ax) flxi, zpsa; , ar)

Jisar f@is s af,ax)dz; 7>t J (Tis Tk a; ,a)d;

Integrating the above expression over z; < z} yields:

H; (x}, ;0 ay) H; (x}, k505, ar)
1- H" ($Z’xk;aj7ak) 1= H’L (vamk;aiivak)

which implies H; (mi,mk;aj',ak) < H; (xi,xk.;ai_,ak) for aj' >a; .0
Since y;(x) is nondecreasing in x; this implies that the expected utility of
director i, [ w; (yi(x)) f(x;a)dz, is increasing in a;. To ensure that it does so at

a decreasing rate we also make the following assumption.

Partial convezity of the distribution function condition (PCDFC):
H; (z;,xk; a5, ax) is convez in a;.

We are then in a position to prove:



Proposition 1. Under PMLRC and PCDFC agent i’s expected utility is con-
cave in a;.

Proof. Integrating [ u; (y;(z)) f(z; a)dz by parts with respect to z;, we obtain:

/ wi (0i(Tor22)) Hi (T, o0 g, ) dag — (©)
X

oy (x;, x
/ {/ U;'(yi(ﬂﬁi,iﬁk))%fli(fﬁuxk;az‘,ak)dﬂ?z‘ dxy,
Xk Xi xl

where y;(T;, ) = Ilgyl(z,,zk) The first term is a sum of constants with

respect to a; while the second one is the sum of terms that are convex in a;
multiplied by positive terms. Since ¢;(a;) is convex, the expected utility of
agent ¢ is concave in a;.[]

Therefore the first-order approach is valid and (5) gives the optimal compen-
sation y;(z). Our line of proof has paralleled that of the multi-signal model of
Sinclair-Desgagné (1994). Note however that Lemma 3 is not valid in that con-
text where the MLR condition is defined with respect to a vector of signals on
the effort of one agent. This is the reason why Sinclair-Desgagné has to assume
stochastic dominance of the cumulative distribution function of one signal.

4 Optimal compensations

From lemma 2, we know that the compensation y;(x) of director ¢ is nondecreas-
ing in his own outcome x;. Moreover, since the 6; are not independent, we know
(from Holmstrom, 1982) that y; () also depends on director k’s result, z;.* We
do not know anything, however, about the sign of such relation. The incentive
content of the positive link between director i’s compensation and his own level
of output is obvious: director ¢ will be motivated to exert a high level of effort
in efficiently producing and selling the good. Note, however, the relevance of
the MLR assumption for this result. Due to the informational content of level
of outcome, in the absence of the MLR assumption, i’s optimal compensation
need not be monotonically increasing in i’s own outcome. For example, the
distribution of x; could be such that, up to a given level of outcome Z;, a higher
x; signals a high level of effort, while for z; > 7;, the level of outcome is related
to high realizations of the random variable representing market conditions, in-
dependently of the effort exerted. In that case, for any give xj, the optimal
y; would be increasing up to z; and decreasing at Z;. Something similar might
happen in the relationship between the optimal compensation of director ¢ and
the outcome of director k& (depending on the form of the joint distribution of x;

4Holmstrom shows that, unless the 6; are independent, W depends on the whole
vector z, thus implying that i’s compensation depends on xj, (see’ (5) above).




and xy), if relatively higher levels of xj were to signal relatively higher values
of 8; up to Iy but relatively lower values of 0; for xy > Zj. For any given z;,
director ¢’s compensation would first decrease and then increase in xj. Since we
want to represent a situation in which there is positive stochastic dependence
between the market conditions faced by the two directors, we want y;(z) to be
monotonic in zx. We now show that affiliation is the appropriate assumption
to rule out non monotonicity.

Formally, a bivariate random variable 6 = (6;,0%) is said to be affiliated
(Milgrom and Weber, 1982; Tong, 1980) if:

g(05,05)g(07,0;) >9g(0],0,)9(0;,6)) forall 0f >0; and 0 >0, .
(7)
Affiliation broadly means that the random variables tend to move together, i.e.
that it is more likely to have a high realization of 6; when there is a high rather
than a low realization of 8. It is thus a form of positive dependence.?

Proposition 2: Affiliation between the 0; i = A, B, is a necessary and sufficient
condition for the compensation of director i, y;(x) to be a nonincreasing function

of the outcome of director k, xy, i,k = A, B, i # k.

Proof: Consider (5) for agent i. We can write:

o
Ja, ($ia Lf; Qs ak) — 99 [x;l(ai; xi)’mlzl(amxk)] /8$;1 axz_l O0x;0a; (8)
f (@i e ai, ar) g [z Hai; 21), 2 (ak, z1)] da; daj
8;132‘
813»_1 ax._l 621;,_1
h 3 3 3 < .
where Ba, <0, B, > 0, 9.0, <0
0*7 0 % i
Note that for any 6;" and 6; M = exp fgg Mdﬁi . There-
g (6;,6) 0; 9(0;,6)
9g(0:,0x)/90;

fore (7) holds if and only if is nondecreasing in ) which is in

g(9i79k)
fai (xiy xk; a"ia a/k:)

f ($7;,£Ek; ai7a’k)

turn necessary and sufficient for to be nonincreasing in xy,

i,k=A,B,i# k0O

Each director should be then compensated in direct relation to his own
outcome and in negative relation to the performance of the director of the
other plant. Given that the random variables affecting the two outcomes are
affiliated, the result of director k is used as a signal of the realization of the
random variable affecting i’s output. Since a high realization of x (given ay)

5 Affiliation implies that the covariance is non-negative while the reverse is not true (Tong,
1980). Note that independent variables are affiliated since in that case (7) always holds as an
equality.



signals a high realization of 8, and since affiliation implies that a high 0}, is likely
to be associated to a high 6;, a high level of xj, can be interpreted as a signal of a
relatively high ;. This speaks in favor of luck, in the sense of exogenously good
market conditions, for director ¢ and for this reason the latter should be paid less
(for any given level of x;), the higher is x. As pointed out by Holmstrém (1982)
and Mookherjee (1984), whenever outputs are dependent, relative performance
evaluation allows to filter out the common element of uncertainty and thus to
improve upon independent compensations. These authors however do not fully
characterize the compensation schedule y;(x). As it happens for the relation
of i’s compensation to x; in the absence of the MLR assumption, the relation
of y;(x) to xx could in principle take any form. Affiliation ensures that the
compensation of an agent is monotonically nonincreasing in the performance of
his peer.

5 Concluding remarks

We have studied the form of optimal incentives for the directors of two plants
belonging to the same owner and selling the same good on geographically dif-
ferentiated markets. If the demands on the two markets are stochastically de-
pendent, the performance of one director gives some information about the
realization of the random variable affecting the outcome of his colleague. This
principal multi-agent model can thus be regarded as a kind of multi-signal model.
We have shown, however, that fewer assumptions are needed than in the general
multi-signal model (Sinclair-Desgagné, 1994) in order to provide appropriate ex-
tensions of the MLR and CDF conditions that justify the first-order approach
in the single agent case. We have then investigated the viability of relative per-
formance evaluation and we have shown that the compensation of one director
is monotonically nonincreasing in the performance of the other if and only if the
random variables are affiliated.

Clearly our results apply to other principal multi-agent settings. We could
have considered compensation schedules of sellers working for the same firm or
also those of CEOs of different firms as long as the outcome of each individual
is known to all concerned. Alternatively, we could also have considered different
workers or profit/cost centers inside a single firm. Whenever the uncertainty
affecting the outcomes of different units or individuals can be represented by
affiliated random variables, the optimal compensation of each unit/individual
is a monotonically negative function of the performance of the others. What
is crucial to our result is that separable signals of the performance of different
agents are available so that, given the effort of an agent, his outcome can be
interpreted as a signal of the random variable affecting his production. In our
case this is guaranteed by separability of production functions. In general,
production externalities or team production could also be considered as long as
either a signal of each agent’s performance is observable or the externalities are
sufficiently small.



6 References

Antle, R. and A. Smith: An Empirical Investigation of the Relative Performance
Evaluation of Corporate Executives, Journal of Accounting Research 24, 1-39
(1986).

Gibbons R. and K.J. Murphy: Relative Performance Evaluation for Chief
Executive Officers, Industrial and Labor Relation Review 43, (1990).

Holmstrom, B.: Moral Hazard in Teams, Bell Journal of Economics 13,
324-40 (1982).

Holmstrom, B. and P. Milgrom: Regulating Trade Among Agents, Journal
of Institutional and Theoretical Economics 146, 85-105 (1990).

Kren, L.: Common Uncertainty Effects on the Use of Relative Performance
Evaluation for Corporate Chief Executives, Advances in Accounting 19, 119-138
(2002).

Itoh, H.: Coalitions, Incentives and Risk Sharing, Journal of Economic The-
ory 60, 410-427 (1993).

Janakiraman S.N., Lambert, R.A. and F.D. Larcker: An Empirical Investiga-
tion of the Relative Performance Evaluation Hypothesis, Journal of Accounting
Research 30, 53-69 (1992).

Jewitt, I.: Justifying the First-Order Approach to Principal-Agent Problems,
Econometrica 56, 1177-1190 (1988).

Milgrom, P.R.: Good News and Bad News: Representation Theorems and
Applications, Bell Journal of Economics 12, 380-391 (1981).

Milgrom, P.R. and R.J. Weber: A Theory of Auctions and Competitive
Bidding, Econometrica 50, 1089-1122 (1982).

Mirrlees, J.A.: Notes on Welfare Economics, Information and Uncertainty, in
Balch M.S., McFadden D.L. and S.Y. Wu (eds.) Essays on Economic Behavior
and Uncertainty, Amsterdam: North-Holland 1974.

Mirrlees, J.A.: The Implications of Moral Hazard for Optimal Insurance,
Seminar given at Conference in honour of Karl Borch, Bergen, mimeo, 1979.

Mookherjee, D.: Optimal Incentive Schemes with Many Agents, Review of
Economic Studies 51, 433-446 (1984).

Rogerson, W.P.: The First-Order Approach to Principal-Agent Problems,
Econometrica, 53, 1357-1368 (1985).

Sinclair-Desgagné, B.: The First-Order Approach to Multi-Signal Principal-
Agent Problems, Econometrica 62, 459-465 (1994).

Tong, Y.L.: Probability Inequalities in Multivariate Distributions, New York:
Academic Press 1980.



CESifo Working Paper Series

(for full list see www.cesifo.de)

1358 M. Hashem Pesaran and Paolo Zaffaroni, Model Averaging and Value-at-Risk Based
Evaluation of Large Multi Asset Volatility Models for Risk Management, December
2004

1359 Fwu-Ranq Chang, Optimal Growth and Impatience: A Phase Diagram Analysis,
December 2004

1360 Elise S. Brezis and Frangois Crouzet, The Role of Higher Education Institutions:
Recruitment of Elites and Economic Growth, December 2004

1361 B. Gabriela Mundaca and Jon Strand, A Risk Allocation Approach to Optimal
Exchange Rate Policy, December 2004

1362 Christa Hainz, Quality of Institutions, Credit Markets and Bankruptcy, December 2004

1363 Jerome L. Stein, Optimal Debt and Equilibrium Exchange Rates in a Stochastic
Environment: an Overview, December 2004

1364 Frank Heinemann, Rosemarie Nagel and Peter Ockenfels, Measuring Strategic
Uncertainty in Coordination Games, December 2004

1365 José Luis Moraga-Gonzéalez and Jean-Marie Viaene, Anti-Dumping, Intra-Industry
Trade and Quality Reversals, December 2004

1366 Harry Grubert, Tax Credits, Source Rules, Trade and Electronic Commerce: Behavioral
Margins and the Design of International Tax Systems, December 2004

1367 Hans-Werner Sinn, EU Enlargement, Migration and the New Constitution, December
2004

1368 Josef Falkinger, Noncooperative Support of Public Norm Enforcement in Large
Societies, December 2004

1369 Panu Poutvaara, Public Education in an Integrated Europe: Studying to Migrate and
Teaching to Stay?, December 2004

1370 Andras Simonovits, Designing Benefit Rules for Flexible Retirement with or without
Redistribution, December 2004

1371 Antonis Adam, Macroeconomic Effects of Social Security Privatization in a Small
Unionized Economy, December 2004

1372 Andrew Hughes Hallett, Post-Thatcher Fiscal Strategies in the U.K.: An Interpretation,
December 2004


http://www.cesifo.de.)/

1373 Hendrik Hakenes and Martin Peitz, Umbrella Branding and the Provision of Quality,
December 2004

1374 Sascha O. Becker, Karolina Ekholm, Robert Jiackle and Marc-Andreas Miindler,
Location Choice and Employment Decisions: A Comparison of German and Swedish
Multinationals, January 2005

1375 Christian Gollier, The Consumption-Based Determinants of the Term Structure of
Discount Rates, January 2005

1376 Giovanni Di Bartolomeo, Jacob Engwerda, Joseph Plasmans, Bas van Aarle and
Tomasz Michalak, Macroeconomic Stabilization Policies in the EMU: Spillovers,
Asymmetries, and Institutions, January 2005

1377 Luis H. R. Alvarez and Erkki Koskela, Progressive Taxation and Irreversible
Investment under Uncertainty, January 2005

1378 Theodore C. Bergstrom and John L. Hartman, Demographics and the Political
Sustainability of Pay-as-you-go Social Security, January 2005

1379 Bruno S. Frey and Margit Osterloh, Yes, Managers Should Be Paid Like Bureaucrats,
January 2005

1380 Oliver Hiilsewig, Eric Mayer and Timo Wollmershduser, Bank Loan Supply and
Monetary Policy Transmission in Germany: An Assessment Based on Matching
Impulse Responses, January 2005

1381 Alessandro Balestrino and Umberto Galmarini, On the Redistributive Properties of
Presumptive Taxation, January 2005

1382 Christian Gollier, Optimal Illusions and Decisions under Risk, January 2005

1383 Daniel Mejia and Marc St-Pierre, Unequal Opportunities and Human Capital Formation,
January 2005

1384 Luis H. R. Alvarez and Erkki Koskela, Optimal Harvesting under Resource Stock and
Price Uncertainty, January 2005

1385 Ruslan Lukach, Peter M. Kort and Joseph Plasmans, Optimal R&D Investment
Strategies with Quantity Competition under the Threat of Superior Entry, January 2005

1386 Alfred Greiner, Uwe Koeller and Willi Semmler, Testing Sustainability of German
Fiscal Policy. Evidence for the Period 1960 — 2003, January 2005

1387 Gebhard Kirchgidssner and Tobias Schulz, Expected Closeness or Mobilisation: Why
Do Voters Go to the Polls? Empirical Results for Switzerland, 1981 — 1999, January
2005

1388 Emanuele Bacchiocchi and Alessandro Missale, Managing Debt Stability, January 2005



1389 Assar Lindbeck and Dirk Niepelt, Improving the SGP: Taxes and Delegation rather than
Fines, January 2005

1390 James J. Heckman and Dimitriy V. Masterov, Skill Policies for Scotland, January 2005

1391 Emma Galli & Fabio Padovano, Sustainability and Determinants of Italian Public
Deficits before and after Maastricht, January 2005

1392 Angel de la Fuente and Juan Francisco Jimeno, The Private and Fiscal Returns to
Schooling and the Effect of Public Policies on Private Incentives to Invest in Education:

A General Framework and Some Results for the EU, January 2005

1393 Juan C. Conesa and Carlos Garriga, Optimal Response to a Demographic Shock,
January 2005

1394 Christian Gollier, Optimal Portfolio Management for Individual Pension Plans,
February 2005

1395 Ruslan Lukach, Joseph Plasmans and Peter M. Kort, Innovation Strategies in a
Competitive Dynamic Setting, February 2005

1396 Gebhard Kirchgdssner, (Why) Are Economists Different?, February 2005

1397 Marko Koéthenbiirger, Panu Poutvaara and Paola Profeta, Why are More Redistributive
Social Security Systems Smaller? A Median Voter Approach, February 2005

1398 Gabrielle Demange, Free Choice of Unfunded Systems: A First Assessment, February
2005

1399 Carlos Fonseca Marinheiro, Sustainability of Portuguese Fiscal Policy in Historical
Perspective, February 2005

1400 Roel M. W. J. Beetsma and Koen Vermeylen, The Effect of Monetary Unification on
Public Debt and its Real Return, February 2005

1401 Frank Asche, Petter Osmundsen and Maria Sandsmark, Is It All Oil?, February 2005

1402 Giacomo Corneo, Media Capture in a Democracy: The Role of Wealth Concentration,
February 2005

1403 A. Lans Bovenberg and Thijs Knaap, Ageing, Funded Pensions and the Dutch
Economy, February 2005

1404 Thiess Biittner, The Incentive Effect of Fiscal Equalization Transfers on Tax Policy,
February 2005

1405 Luisa Fuster, Ayse Imrohoroglu and Selahattin Imrohoroglu, Personal Security
Accounts and Mandatory Annuitization in a Dynastic Framework, February 2005



1406 Peter Claeys, Policy Mix and Debt Sustainability: Evidence from Fiscal Policy Rules,
February 2005

1407 James M. Malcomson, Supplier Discretion over Provision: Theory and an Application
to Medical Care, February 2005

1408 Thorvaldur Gylfason, Interview with Assar Lindbeck, February 2005

1409 Christian Gollier, Some Aspects of the Economics of Catastrophe Risk Insurance,
February 2005

1410 Gebhard Kirchgissner, The Weak Rationality Principle in Economics, February 2005
1411 Carlos José Fonseca Marinheiro, Has the Stability and Growth Pact Stabilised?
Evidence from a Panel of 12 European Countries and Some Implications for the Reform

of the Pact, February 2005

1412 Petter Osmundsen, Frank Asche, Bard Misund and Klaus Mohn, Valuation of
International Oil Companies —The RoACE Era, February 2005

1413 Gil S. Epstein and Shmuel Nitzan, Lobbying and Compromise, February 2005

1414 Marcel F. M. Canoy, Jan C. van Ours and Frederick van der Ploeg, The Economics of
Books, February 2005

1415 Eric A. Hanushek and Ludger WoBmann, Does Educational Tracking Affect
Performance and Inequality? Differences-in-Differences Evidence across Countries,
February 2005

1416 George Kapetanios and M. Hashem Pesaran, Alternative Approaches to Estimation and
Inference in Large Multifactor Panels: Small Sample Results with an Application to

Modelling of Asset Returns, February 2005

1417 Samuel Miihlemann, Jirg Schweri, Rainer Winkelmann and Stefan C. Wolter, A
Structural Model of Demand for Apprentices. February 2005

1418 Giorgio Brunello and Lorenzo Rocco, Educational Standards in Private and Public
Schools, February 2005

1419 Alex Bryson, Lorenzo Cappellari and Claudio Lucifora, Why so Unhappy? The Effects
of Unionisation on Job Satisfaction, March 2005

1420 Annalisa Luporini, Relative Performance Evaluation in a Multi-Plant Firm, March 2005



	Abstract

