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Abstract

This paper uses a structural econometric model to assess the managerial ability of
Spanish management companies. Traditionally, ability has been mainly measured
by the alphas of CAPM models. The model used in this paper allows to disentangle
the ability and preferences that are embedded in alphas. The results show that the
abilities of Spanish management companies are lower than their peers in the US.
This result could be the consequence of the limited competition in the mutual fund
market as well as the narrowness of the equity markets that the funds invest in.
Moreover, it is shown that the fraction of the funds’ portfolios that is actively managed does not depend on the fees paid and it is negatively correlated to funds’ total
assets and whether a fund belongs to a credit institution’s management company.
Keywords: Ability, incentives, active management.
JEL Classification: G11, G23, C58.
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1

Introduction

The literature on mutual fund has extensively studied two issues: first, whether it is
better to choose an equity fund that is actively managed or to follow a benchmark,
and, secondly, how managers’ incentives influence the investment risks they assume.1 Since Jensen (1968), these issues have been tackled through the use of performance regressions.2 This type of modelling allowed to assess ability and risk taking
without explicitly modeling the manager’s investment decision problem.
In this paper, a version of the Koijen (2014) dynamic investment model for mutual
fund managers has been used. This model does permit the study of the cross-sectional distribution of the managers’ ability, incentives and risk preferences. The
model proposes a manager’s problem for which the solution is a dynamic investment strategy that is translated into the funds returns observed in the data. This
empirical strategy has the benefit of separating out the managers’ ability, risk preferences and incentives.
In order to estimate the model, an econometric framework that enables the estimation of a large class of continuous-time optimization problems by maximum likelihood was used. This estimation method uses the martingale method described by
Cox and Huang (1989). Koijen (2014) showed how this method can be used to estimate continuous-time optimization models, in addition to solving them. He proposed to construct the likelihood of the continuous-time model, even if the optimal
investment strategy was not known in closed form.
There is a controversy surrounding the existence of managerial ability that arises
largely from inefficient inference.3 It is well known that averaging returns over short
time spans leads to noisy estimates (Merton (1980)). Hence, the estimated cross-sectional distribution of managerial ability reflects not only true heterogeneity, but also,
and perhaps predominantly, an estimation error. The restrictions implied by models
of delegated portfolio management, as Koijen (2014), lead to much sharper estimates
of managerial ability and risk aversion because they can exploit information in the
volatility of fund returns and in the covariance of fund returns and benchmark returns. Given the estimates of managerial ability and risk aversion, the cross-sectional
distribution of the standard performance measure, alpha, can be recovered.

1
2

3

See Wermers (2011).
The typical approach to measuring ability has been to regress mutual fund returns in excess of the short
rate on a set of passive benchmarks, and to take the intercept of this regression, the fund’s alpha, as
measure of ability.
Pastor and Stambaugh (2002), Lynch and Wachter (2007a) and Lynch and Wachter (2007b) propose using longer samples of benchmark returns to sharpen the estimates. Managerial ability is still estimated
by averaging risk-adjusted returns over short periods.
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The aim of the paper is to estimate the structural model proposed by Koijen (2014)
for the Spanish equity mutual funds during the period 1995-2014. The parameters
of each fund have been estimated using data collected by the Spanish Securities and
Exchange Commission (CNMV) and Datastream. The key structural parameters of
interest were the manager’s ability, the risk aversion coefficient, and the pay for
performance sensitivity of the compensation contracts. As stated in Cambon and
Losada (2014) and Losada (2015), within the Spanish market, in most of the segments of the mutual fund industry, the management companies that belong to credit institutions enjoy market power. It was also established that this type of management companies enjoy the least market power in the equity segment. Given this
evidence, this paper studies separately the behaviour of the independent management companies and those that belong to credit institutions and tries to evaluate
whether their ability, risk preferences and incentives are different.
One important feature of this model is that it disentangles each fund’s portfolio risk
into two complementary equity subportfolios, one that exclusively follows the
benchmark and one that can be treated as actively managed. This allows the study
of the size of managers’ active portfolios. Lastly, the Swedish and Danish government and European Commission have voiced their concerns on whether mutual
fund managers are engaged in true active management or mainly follow a benchmark. This paper tries to shed light on this issue and can assess to what extent Spanish equity mutual funds are actively managed.
This paper is related to a extensively literature on mutual fund performance. Most
of this literature is based on comparing the performance of the funds with their
benchmark. Most of the evidence found was negative, as the equity mutual funds
rarely outperform their benchmarks.4 Similar results were found for the Spanish
market.5
The paper is structured as follows. Section 2 describes the structural model and the
strategy used to estimate it. Section 3 presents the data used to study the Spanish
equity mutual fund market. Section 4 presents and analyses the results of the empirical analysis. Finally, the last section lays out the conclusions.

4
5

12

See Sharpe (1966), Jensen (1968), Grinblatt and Titman (1989), and more recently, Malkiel (1995), Droms
and Walker (1995), Ackermann et al. (1999), Deltzler (1999) and Edelen (1999).
See Ferrando and Lassala (1998), Basarrate and Rubio (1999), Matallin and Fernandez (1999), Menendez
and Alvarez (2000), Martinez (2001), Fernandez et al. (2007) and Palacios (2010).
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Model and the optimal investment strategy

The model used in this paper follows Koijen (2014). The author proposed an structural dynamic investment model in which he studied the cross-sectional distribution
of ability, incentives and risk preferences of equity mutual fund managers in the U.S.
market. This model has three main ingredients: the financial market where managers operate, the managers’ preferences and the managers’ compensation contracts.

2.1
2.1.1

Structural model
Financial Market

It is considered that the each manager has access to three different types of portfolios of assets. The first asset is a cash account that is traded at a price of St0. The cash
account earns an interest rate r and its dynamics satisfy:
dSt0 = St0rdt, S00 = 1,

(1)

The second asset is the benchmark portfolio with price StB:

dS tB = S tB (r +  B B )dt + S tB  B dZ tB , S 0B = 1,

(2)

B
B
B
B
+  B is
Bthe
)dtstandard
+ S tB  B dZ
1 the benchmark portfolio,
where B is thedSprice
risk,
deviation
t = Sof
t (r
t , S 0 = of
B
and Zt is a standard Brownian motion. These coefficients are assumed to be constant during the investment period but the interest rates change every month.

Each manager i can trade a manager-specific active portfolio with price SitA. Without
loss of generality, it is assumed that the active portfolio does not carry any systematic risk. This active portfolio overlays the benchmark portfolio. Its dynamic is as
follows:
A
dS itA = S itA (r + Ai Ai )dt + S itA Ai dZ itA , S i0
= 1.

(3)

The price of risk of the active portfolio, Ai, is taken as a measure of managerial abilB
B
B
dS tBparameter
= S tB (r +  BAidenotes
ity (see also Nielsen and Vassalou (2004)). The
B )dt + Sthe
B dZ t , S 0 = 1
t volatility
of the active portfolio. The risk price picks up the extent to which the active strategy
improves the manager’s investment feasible set in addition to the cash account and
the benchmark portfolio. This risk price compensates the manager for the exposure
to the active portfolio risk, ZitA.
Three features of the trading technology are worth commenting on. Firstly, The
model and the estimation strategy do not make any assumptions about the correla-
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tion between active strategies across managers. For any two managers i and j, an
arbitrary correlation between ZitA and ZjtA is allowed. This is important as managers
may implement correlated active strategies as it is pointed out in Cohen et al. (2005).
Secondly, the active portfolio does not have any exposure to the benchmark. This is
not restrictive as the manager can also trade the benchmark itself. Thus, any benchmark exposure of the active portfolio can be offset by adjusting the position in the
benchmark. It is better in that case, without loss of generality, to normalize the exposure of the active portfolio to zero.6
Lastly, short-sales or borrowing constraints are not imposed even though fund managers may face certain investment restrictions as it is described in Almazan et al.
(2004).7 If the optimal beta exceeds one in the model, in financial terms, it means
that the manager borrows cash and invests the proceeds in the benchmark, which
by definition has a beta equal one. In practice, the manager can simply invest in
stocks with betas that exceed one. The variation in mutual fund betas seems well
within the range of betas offered by individual stocks or stock portfolios. If the manager faces constraints in terms of the positions in the active portfolio, this will be
reflected by a lower estimate of Ai.

2.1.2

Dynamics of assets under management

In order to derive the dynamics of the mutual fund portfolio, At, a more compact
matrix notation that simplifies the exposition is introduced:

Λ≡

B

0
Z tB

, B ≡ B , A ≡
,Zt ≡
, and Σ ≡ B .
A
0
A
Z tA
A

All subscripts i were suppressed to simplify notation. So, the dynamics of the assests
under management are:

dA t
= (r +  t ΣΛ)dt +  t Σ dZ t , A 0 = 1,
At

(4)

where  t ∈ 2x1 are mutual funds portfolio weights invested in the benchmark and
the active portfolio. The remainder, 1 –  t  is invested in cash.
As it is assumed that financial market is dynamically complete, the stateprice density, t, sums up the manager’s investment feasible set. The dynamics of the stateprice density are given by:
dt = – trdt – tΛʹdZt, 0 = 1.

(5)

In addition to fund returns as in (4), assets under management are affected by fund
flows. The reaction of investors to the relative performance of a fund may have impor-

6
7

14

It is perhaps best to think of the active portfolio as a stock-selection strategy. It is easy to account for a
market-timing portfolio as well, which would have a correlation with the benchmark.
In Spain, Royal Decree 1082/2012 which expands on the Law 35/2003 of the 4th of October on collective
investment schemes sets the restrictions the managers face when they select the portfolio of a mutual
fund.
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tant implications for managers risk taking incentives. In this model, fund flows relative to initial assets, f (RTA, RTB) are considered as being affine in relative performance:

f (R TA , R TB ) ≡

F (A 0 , R TA , R TB )
RA
= 0 + 1 TB ,
A0
RT

(6)

where F(A0, RTA, RTB) is the flow in euros, RTB ≡ STB / S0T, and RTA ≡ AT /A0. This means
that the total mutual fund assests at the end of the investment period are:
AT + F(A0, RTA, RTB) = A0RTA + A0 f (RTA, RTB).

2.1.3

(7)

The mutual fund manager’s problem

It is assumed that the manager of the mutual fund i derives utility from end-of-period compensation, YiT . It is also assumed that the manager enjoys constant relative
risk aversion (CRRA) preferences over compensation:8

max E0 [u(YiT )] =

( it ) t ∈ [0,T ]

max E0 [

( it ) t ∈ [0,T ]

1
Y 1–  i ]
1 – i iT

(8)

where i measures the manager’s risk aversion. It is supposed that the manager
maximizes his expected utility by dynamically choosing an optimal investment
strategy, it, between 0 and T, subject to the budget constraint (4).
There is little public information, on a per fund basis, about the compensation
schemes of fund managers. As in Koijen (2014), managers’ compensation consists of
a base salary and a variable bonus, described by the following contract specification:
Yit = i0Ai0 + i1(AiT + Ai0 f (RTA, RTB)).

(9)

This contract has two components, the first one, i0Ai0 is a constant base salary that
does not depend on the manager’s performance. It is assumed that the base salary is
proportional to the assets under management at the beginning of the period. The
variable component, i1(AiT + Ai0 f (RTA, RTB)) depends on the fund performance
through the investment period. This variable component is taken to be proportional
to the end of period fund value including flows (see (7)).9
As the fixed and variable parts are assumed to be proportional to initial fund assets,
it can be derived that:
Yit = Ai0(i0 + i1(RiTA + f (RTA, RTB)).

(10)

This expression implies that the manager’s objective function can be simplified to:

max E 0 [

( it ) t ∈ [0,T ]

8
9

1
(1 + i (R iTA + f (R TA , R TB )) 1–  i ],
1 – i

(11)

In this subsection the subscripts i are preserved to indicate which parameters are manager-specific.
This structure is close to, for instance, Chapman et al. (2010) and Basak et al. (2007), who also assume that
the variable component of the manager’s payoff is proportional to assets under management.
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where i ≡ i1/i0 is the measure of the sensitivity of the manager’s payment for performance. When using the data, i0 and i1 cannot be identified separately, but only
the ratio 1i/0i matters for the optimal investment strategy. So, it suffices to estimate i for each manager. Another important point is that, as the base salary and the
variable component of the compensation contract scale with initial fund assets, the
objective in (11) implies that the manager only cares about maximizing fund returns and funds returns relative to the benchmark, because relative returns affect
fund flows by the measure 1. So, the investment problem can be summarized by
maximizing (11) subject to (4).

2.2

Model solution

In order to solve the model, the method of Cox and Huang (1989) is applied. From
this subsection on, the subscripts are omitted again.

2.2.1

Optimal level of assets under management

As stated in the previous section the manager’s optimization problem can be summarized as:10

max E 0 (

R TA ≥ 0

1
RA
(1 + 0 +  (R TA + 1 TB )) 1–  )
1– 
RT

(12)

s.t. E0(TRTA) = 1

(13)

by substituting equation (6) in equation (11). This means that the Lagrangian reads:

ℒ=

1
RA
(1 + 0 +  (R TA + 1 TB ) 1–  ) – (  T R TA – 1).
1– 
RT

If the first order condition is taken, the following is obtained:

(1 + 0 + R TA (1 +

1 – 
1
)) (1 + B ) =  T .
R TB
RT

(14)

Optimal time-T assets under management are given by

R TA =

1
(1 + R1B )

1–

1


1

(  T ) –  –

T

1 + 0
.
(1 + R1B )
T

By no-arbitrage, optimal time-t assests under management follow:

R tA* = E t (R TA

= Et

10

16

T
t

1
(1 + R1B )
T

1–

T
)=
t
–

1


(  T )

1


– Et

 T 1 + 0
 t (1 + R1B )

=

T

A sufficient condition for a well defined problem is that 1 > 0, which is satisfied in the estimated models.
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=

–

1


–
t

1


1
(1 + R1B )

Et

1


1–

1–

T
t

T

 T 1 + 0
 t (1 + R1B )

– Et

=

T

1

–

1

1


= –   t  y1,t – y2,t ,
where

1
(1 + RB1 )

y1,t = Et

1–

1


T
t

T

1–

1


and
 T 1 + 0
.
 t (1 + RB1 )

y2,t = Et

T

As A0 = 1, the last expression could be reinterpreted as assets under management at
time t by means of the following equivalent expression.
–

1

1

A *t =  –   t  y1,t – y2,t =
=

–

1


–
t

1


Et

1–

BT  T
 t

1


–

q
T
E t BT

t

where

Bt ≡ (1 +

1 –1
)
S tB

and
q ≡ 1 + 0.

2.2.2

Optimal investment strategy

Once, the optimal assets under management have been obtained, the claim that
replicates the optimal strategy can be figured out:
1

–

1

R tA =  –   t  y1,t – y2,t ,
the dynamics of the claim are given by:
dR tA = ...dt –

 R tA B
 R tA
 t Λ dZ t +
S  dZ t ,
 t
 S tB t B

the drift term is omitted as it plays no role in this algebra. So, for any investment
strategy t, it holds that
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dR tA = ...dt + R tA  t Σ dZ t .
The optimal strategy is obtained by equating the diffusion terms in the last two
equations:
t =

=

1 –1
R tA + y2,t
Σ Λ

R tA

1 –1
R tA + y2,t
Σ Λ

R tA
=

1

–

1

+  –   t  y1t

+

 R tA S tB
e1 =
 S tB R tA

 y 1t S tB
 y 2t S tB
–
 S tB y1t
 S tB y2t

1 –1
 y 1t S B
 y 2t S B
Σ Λt + t B t + (1 – t ) B t

 S t y1t
 S t y2t
=

1
e1 =
R tA

e1 =

B
B
t – 1
Σ Λ + ( t ty 1 ,S + (1 – t )ty 2 ,S ) e1 ,


(15)

where
t =

R tA + y2,t
,
R tA

x,y is the elasticity of x with respect to y at time t and e1 = (1,0)ʹ.
This optimal portfolio can be decomposed into two parts. The first component,
Σ–1Λ, is the standard myopic demand that optimally exploits the risk-return trade
off.11 The other component, e1, is a benchmark replicating strategy. Both components are weighted by the dynamic variable, t and the value of the CRRA of each
manager, .
As  becomes larger, the manager’s optimal portfolio converges to a pure benchmark
replicating portfolio. The optimal portfolio fluctuates over time as a consequence of
variations in t, which depends mainly on the fund’s performance relative to the
benchmark. So, as At becomes larger, the optimal weight put on the benchmark becomes smaller.

2.2.3

Structural interpretation of performance regressions

It is common that performance regressions are used to assess the performance and
risk exposure of a fund’s manager. One important feature of the model above is that
it can be rewritten in terms of the coefficients of a performance regression.
If the standard performance regression is formulated in continuous time:

dAt
– rdt = t dt + t
At

11

18

See Binsbergen et al. (2008).
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dS tB
– rdt
S tB

+  t dZ t ,

(16)

t
– rdt, are regressed against
where the excess fund returns over the risk free asset, dA
At
dS tB
a constant tdt and excess benchmark returns, S B – rdt. The residual, tdZt, is ort
thogonal to the benchmark returns and Zt is a standard Brownian motion. In this case,
time-varying regression coefficients are allowed. In order to understand the link between (16) and the structural model, an equivalence starting from the manager’s
budget constraint will be derived:

dAt
– rdt = t ΣΛ dt + t Σ dZ t =
At
= APt AP AP dt +  Bt

dS tB
– rdt + APt AP dZ tAP,
S tB

(17)

where Bt and APt are the fractions invested in the benchmark and the active portfolio respectively. Given this last equation, the following equivalence between equations (15) and (16) can be shown:
t = APt AP AP ,
t = Bt ,
t = APt AP ,

Z t = Z tAP
So, if the managers’ budget constraint above is reformulated, it illustrates that it is
possible to link the solution of the dynamic investment model to the coefficients of
the performance regressions in this way.
If these expressions are worked out, they can give further intuition. If the optimal
portfolio presented in (15) is substituted in the derived equivalences, it implies that:
 t = t

t =

2AP
,


t B
t
+ 1–
,
 B


(18)

(19)

and
 t =  t

AP
.


(20)

These three coefficients fluctuate over time due to t, this means that the performance regressions with constant coefficients may be misspecified. In the full model,
a set of sufficient conditions for the three coefficients to become constant is that:
1.

fund flows have no effect on assets under management, meaning 0 = 1 = 0,

2.	the base salary of the manager is tiny with respect to the variable component
of the compensation,  → ∞.
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B
B
B
+  B are
B )dt
+ S tB  B dZpaIt is important to recall that the parameters dS
BtB, (r
and
market-wide
0, t1=, S
t , S0 = 1
rameters, while the others parameters: AP , , and  are specific to each manager. As
well as t, all of the manager specific parameters also enter in t and t. As it was
stated by Merton (1980), second moments can be estimated more accurately than
first moments. The structural model provides economic constraints that link ability
to both first and second moments of fund returns. This makes the maximum likelihood procedure an efficient procedure that blends the information in the first and
second moments using the restrictions implied by the model. This combination results in a more precise estimates of ability than using only first moments.

Moreover, the managers’ alphas are often taken as a measure of their skill. However,
equation (18) shows that, although, alpha can be seen as a measure that reflects
managerial ability, it also depends on the incentives and risk preferences of each
manager. This result shows that it is nontrivial to properly measure managerial ability without a structural model, especially, if the manager follows a dynamic strategy
(t fluctuates over time).

2.3

Econometric Framework

In order to compute the likelihood of this model and to estimate its parameters, the
martingale method of Cox and Huang (1989) is used. This method has been extensively used to solve continuous-time optimization problems.

2.3.1

The inference problem

Among the data used in estimation, the benchmark returns are included, rBT, rtB ≡
ln StB – ln StB–h, and the mutual fund returns, rAT, rtA ≡ ln At – ln At–h of a given management company, where zT ≡ {zh, ..., zT}. In this paper, h is chosen to be 1, this means
that parameters will be obtained in monthly terms. The short rate, r, changes every
month and is equal to the average of the daily 1-3 months T-bills rate.
The model parameters can be grouped into fund-flows parameters, Θ1 ≡ {0,1}, that
are common to all management companies that invest in the same benchmark, Θ2 ≡
B
B
dS tB = S tB (r{+B,  B}and
+ Sparameters
S 0B =belong
1
the
to each management company, Θ3 ≡ {AP, , }.
B )dt
t  B dZ t , that
B
B
dS tBdepend
= S tB (ron
+  BAP, Bthis
)dt parameter
+ S tB  B dZdoes
=1
Since the funds wealth dynamics no longer
t , S 0not
enter into the likelihood and cannot be identified from mutual fund returns.
Firstly, the parameters in Θ1 are estimated by means of the relationship between the
relative returns and flows. Using annual data, the estimation is made through the
following regression specification:12
A
A t+2 – R t+2
A t+1
RA
= 0 + 1 t+1
+ u t+2 ,
B
At
R t+1

12

20

(21)

In order to curb the impact of outliers, net inflows that supposes more than a 100 per cent of the assets
under management of the previous year and net outflows higher than 70 per cent are not considered for
this regression.
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where At+2 – RtA+2 At+1 is the gross flow from year t+1 to year t+2, this expression is divided by the assets at beginning of the investment period, At. These relative flows are
explained by the variation in the relative returns that the management company is able
to obtain between time t and t + 1. Parameters 0 and 1 are estimated using the full
panel of flows and relative fund returns. The parameters estimates are denoted by Θ1.
The next step is to estimate the parameters contained in Θ2 and Θ3 conditional on Θ1.
These sets of parameters will be estimated in a two step procedure, although, the joint
log-likelihood of the benchmark and the fund returns should first be defined,
T

ln ℒ(r

AT

,r

BT

l (r tA , r tB | r A,t–h , r B,t–h ; Θ1 , Θ2 , Θ3 ),

; Θ1 , Θ2 , Θ3 ) =

(22)

t=h

and given this expression estimates for Θ2 and Θ3 should be found. One important
feature of this log-likelihood is that it can be decomposed as:
T

ln ℒ(r AT , r BT ; Θ1 , Θ2 , Θ3 ) =

l (r tB ; Θ1 , Θ2 ) +
t=h

T

l (r tA | r A,t–h, r B,t; Θ1 , Θ2 , Θ3 ).

+

(23)

t=h

Given this decomposition, a two step procedure to estimate Θ2 and Θ3 can be applied. From the first term is trivial to estimate Θ2 because the out, estimates for Θ3
can be computed by means of the second term of theb benchmark return are normally distributed. Once, estimates Θ2 are figured last expression. The remainder of
this section explains how to work out this second term of the log-likelihood.

2.3.2

Construction of the likelihood using martingale methods

The optimal terminal asset level, A*T is supposed to be the outcome of the following
optimization problem:

max E0 [u(A T , S TB )],
AT ≥ 0

s.t. E0 [ T A T ] ≤ A 0 ,

(24)

where (24) is the static representation of the dynamic budget constraint in (4). If the
utility index is strictly concave, it holds that A*T = I(T, STB), where  is the Lagrange
multiplier that corresponds to the budget constraint and I(., STB ) = ( AuT ) –1 (., STB ). By
the no-arbitrage condition, time-t assets under management satisfy:

A *t = Et [I (  T , S TB )
1

T
]=
t

1

   –  y1,t – y2,t .
Since y1,t and y2,t depend only on STB, there is a one to one mapping from assets under management to t, conditional on STB. This implies that observing assets under
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management, or fund returns, is equivalent to observing the time series of the state
price density, T.
If the Jacobian formula is applied, the following can be derived:

l (r tA | r tB ,  t–h ; Θ1 , Θ2 , Θ3 ) = l (Δ ln  t | r tB ,  t–h ; Θ1 , Θ2 , Θ3 )+
–1

 (Δ ln A *t )
 (Δ ln  t )

+ ln

,

(25)

where Δzt = zt – zt–h. It should be noticed that t–h (likewise, A*t–h) contains all necessary relevant information at time t – h. As is further developed in the appendix, both
terms in (25) can be computed by computing y1,t and y2,t, for which two dimensional
Guassian quadrature are used (Tauchen and Hussey (1991)).13

2.3.3

Estimation procedure for Θ3

When estimates of Θ1 and Θ2 are computed, the algorithm to estimate Θ3 starts from
initial values and takes three main steps:

lnST ∼ N(

1.	Computing the Lagrange parameters. In order to compute the Lagrange parameter for each year, , the budget constraint in (24) holds with equality. The expectation is approximated by means of quadrature methods.14 It is important
1
to notice that this is a two dimensional integration, where lnST ∼ N( 12
t=1 r t + 12 B – 2 B
12
12
1
1 2
2
2
t=1 r t + 12 B – 2 B 12, 12 B ) and ln  T ∼ N (–
t=1 r t – 2  AP12 –  B dZ T 12,  AP 12).
*
Given the optimal condition in (14), optimal AT can be computed. Each Lagrange multiplier,  is equal to:

1 + y2,0
=
y1,0

–

2.	Recover the state-price density process. For each year and t = 1,...,12, t is computed so that:
T
A *t = Et [  A *T ].
t

	For finding each t, Tj and AT*j are computed until optimal t is figured out.
Excellent starting values for t for launching the process can be obtained by

13

14
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In numerical analysis, a quadrature rule ia an approximation of the definite integral of a function, usually
stated as a weighted sum of function values at specified points within the domain of integration. A
standard n-point Gaussian quadrature rule is a quadrature rule constructed to yield and exact result for
polynomials of degree 2n-1 or less by a suitable choice of the points xi and weights wi for i = 1, ..., n. The
domain of integration for such a rule is conventionally taken as [−1,1], so the rule is stated as:
1
n
f ( x ) dx = i=1 wi f ( xi ). In this paper, 25 quadrature points were used. Increasing the number of quad−1
rature points does not affect the result at the reported precision.
For these calculations, 25 quadrature points were used. Since using more points increases the computational burden, one can follow Fernandez-Villaverde et al. (2006) to select the number of points to use. Alternatively, Monte Carlo procedures could be used, but as it is stated in Koijen (2007), they are less accurate.
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using the passive fund innovation dZtB and the state-price density of the previous period t–1.
3.	Compute the log-likelihood contributions. Given each year time series of t,
the likelihood as in (25) can be constructed. This only requires one additional
computation:

ln

 ln A *t
 Δ ln  t

–1

where the derivatives are performed numerically.
The algorithm keeps performing until expression (25) reaches their maximum likelihood. The search algorithm used to obtain possible values for Θ3 is a Nelder-Mead
type.15

15

The Nelder-Mead algorithm or simplex search algorithm is one of the best known algorithms for multidimensional unconstrained optimization. For further details about this algorithm, see Nelder and Mead
(1965).
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3

Data

The model is estimated for the Spanish equity mutual fund market whose investment
feasible set is within the Eurozone. Most of the these mutual funds invest in the Spanish equity market or follow the Eurostoxx 50 as a benchmark. The main original
source of the data set for this market is the Spanish Securities and Exchange Commission (CNMV). This institution periodically collects information as part of its duty to
supervise collective investment schemes. Data on all existing equity mutual funds and
the type (independent or not) of their management companies were obtained on a
monthly basis from January 1995 to December 2014. The other source was Datastream,
from which, monthly quotas for all considered benchmarks were obtained.
Although the CNMV collects data on all mutual funds registered in Spain, this paper
and its methodology only consider equity mutual funds whose investments are within the Eurozone. The reasons why the analysis is restricted to these mutual funds are
twofold: first, the equity funds that invest outside the Eurozone can contain negative
and positive yields from forex. The other reason concerns proximity of management
companies to their investment feasible set. It is more likely that managers actively
choose investments different from a benchmark when they are close to the market
they invest in, as it may the case for the Spanish and the Eurozone markets.
Treating each mutual fund/month as a single observation, the total sample size is
31,212 observations and the total number of funds considered is 228. It is important
to point out that for a fund to be part of the database, it was required to be in the
market for at least three fiscal years and its average total assets, over the period it is
in the market, were to be over three million euros. The information obtained for
each fund was:
1.	Net Assets Value (NAV): funds’ per share market value at the end of each month.
2.	Total Assets: funds’ total assets at the end of each month.
3.	Annual Fees: defined as the sum of the management and depositary fees, 1/7
of the subscription fee and 1/7 of the redemption fee of each fund in each of
the periods making up the sample.16
4.	Benchmark: because current equity funds are obliged to declare their benchmark, this information has been used when available.17

16
17

This variable has been defined as in Gavazza (2011), Cambon and Losada (2014) and Losada (2015). It is
assumed that investors invest over a time horizon of seven years.
In the case of some defunct funds, their benchmark has been determined by other procedure that will
be further explained latter.
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Each mutual fund’s management company has been assessed as belonging to a
credit institutions or being independent. Among the 228 mutual funds, 77 belong
to independent management companies whereas the other 151 are administrated
by management companies which belong to credit institutions. In this paper, individual managers within each management company have not been assessed, instead, it is assumed that each fund is managed by the whole management company.
Under this assumptions, the results on ability can be directly assigned to the management companies as they can be seen as an average of the talent they employ
in-house.
From 2008, Spanish mutual funds began to have multiple share classes associated
with different fee structures. Consistent with the literature, the different classes
were merged into a single mutual fund. Value-weighted returns and fees were built
up using the total net assets of the different classes of shares.
The CNMV database provides net assets value that are net of fees and other expenses. To better focus on managerial ability, gross returns are computed by adding back
fees in line with Cohen et al. (2005). The annual fees divided by 12 are summed to
each monthly return in a particular year.
In order to disentangle managerial skill and effort from the reward of the passive
strategies, one important issue of the data gathering is how to decide which benchmark each mutual fund follows. As pointed out above, where possible, this information was gathered from the mutual fund prospectus, where it was not possible,
a benchmark selection procedure was set up.18 This methodology is a regressionbased procedure. For these mutual funds, the returns are regressed on benchmark
returns, both in excess of the short rate. Using the regression results, the benchmark that maximizes the R-squared is selected. To mitigate concerns that funds
and benchmarks are matched incorrectly, the funds for which the maximum Rsquared value across all performance regressions does not exceed 80 per cent
were omitted.
Twelve possible benchmark are considered as suitable for the analyzed equity mutual funds. These benchmarks are: Eurostoxx 50, IGBM, IBEX 35, IBEX Medium
Caps, IBEX Small Caps, 50 per cent IBEX Small Caps-50 per cent IBEX Medium
Caps, MSCI Spain, 50 per cent IBEX 35-50 per cent Eurostoxx 50, MSCI EMU Small
Cap, Stoxx Mid 200, 50 per cent IBEX 3550 per cent IBEX Medium Caps, Stoxx 600.
All indexes data were obtained from Datastream.
Finally, the data for the risk free-asset, in this case monthly returns of 1-3 months
T-bills from the Spanish Treasury, were also obtained from Datastream.

18

26

Benchmark selection is notoriously difficult, regardless of whether one relies on regression techniques,
matched characteristics, or self-reported benchmarks. On this token, Chan et al. (2009) and Sensoy
(2009) provide different benchmark selection methodologies. Brown and Goetzmann (1995) provide an
interesting alternative regression-based selection methodology.
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Table 1 provides summary statistics for the data used in the empirical analysis:

Descriptive statistics of the data set

TABLE 1
Mean

Standard deviation

Mutual Funds TNA (millions euros)

53.4

108.2

Mutual Funds returns (Annual)

2.76

20.82

Benchmark returns (Annual)

5.52

19.08

Fee (Annual)

1.99

0.81

Risk free asset return (Annual)

3.07

2.26

Number of observations

31212

Number of funds

  228

Source: CNMV and Datastream.
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4

Results

4.1

Estimates of the structural parameters

The structural model for each fund is estimated separately. The main advantage of
this approach is that any correlation between active returns across funds is allowed.
The parameters that are assumed common to all funds are the parameters of the
model for fund flows (see equation (21)). The estimated parameters were found
equal to  0 = –0.79 and  1 = –0. 82. These estimates mean that one per cent of outperformance of the fund relative to benchmark is translated into a 0.82 per cent of
net inflows for the fund.
When estimating parameters for each mutual fund, for all individual funds and parameters, they were found to be significant. Table 2 summaries several statistics of
the cross-sectional distribution of parameter estimates across all management companies. For each parameter, the cross-sectional mean, standard deviation, and the 25
(Q25), 50 (Q50), and 75 (Q75) percentiles are reported.

Structural parameters estimates

TABLE 2

Mean

St dev

Q25

Q50

Q75

Ability (AP )

0.05

0.04

0.03

0.04

0.05

Risk aversion (γ)

2.52

17.02

0.56

0.73

1.06

Incentive pay ()

62995.31

104655.04

0.91

1.45

2.12

Corr(AP ,γ)= 34.1%

Corr(AP ,)= 9.8%

Corr(γ,)= -0.8%

Source: Own calculations.

The price of active risk, AP , can be interpreted as the information ratio in continuous time.19 This parameter has a mean of 0.05, it is right-skewed and the its median
is 0.03. The standard deviation across management companies is 0.04 which highlights that there is heterogeneity in managerial ability. These results contrast with
the ones in Koijen (2014), where he found that for the U.S. market, the average was
AP = 0.12 and the standard deviation was 0.13. Although the two databases do not
cover the same sample period, this difference between the two markets deserves a
further explanation.
The most evident factor is that the U.S. investors may enjoy more talent from their
management companies. This may be the consequence of a low degree of competition in the Spanish mutual funds market as stated in Cambon and Losada (2014)

19

The information ratio is defined as the alpha relative to residual risk.
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and Losada (2015). The management companies may not compete in ability. As
stated in Losada (2015), they may compete in less aggressive dimensions as a result
of offering a wide variety of funds.20The other reason may be found in the characteristics of the equity markets that the analyzed funds invest in, mainly the Spanish
equity market and the European market for blue chips. These markets may be considered narrow, which may make it difficult to construct an alternative portfolio
with equities that are not closely correlated with the benchmarks. It is difficult to
disentangle which of these reasons is the main driver of the low ability shown by
the data. Nevertheless, although it could be argued that there is a general problem
of lack of competition in the Spanish mutual fund industry, this problem is much
smaller in the equity mutual fund market.
The estimates of the CRRA coefficient, , average 2.52 and the median is 0.73. In
comparison with the results of Koijen (2014), the Spanish management companies
are less risk averse. Results on both parameters show that the managers’ alpha,
which is usually interpreted as a measure of skill, has embedded within it both, skill
and risk aversion. The coefficient of variation of both parameters, which is defined
as the standard deviation divided by the mean, is 6.7 for  and 1.2 for AP . This suggests that heterogeneity in alphas may mainly reflect the heterogeneity in risk preferences, especially for the management companies with a high risk aversion.
The parameter , which is the measure of the sensitivity of the management company’s compensation contract to the mutual funds performance, has a very high
average and standard deviation. This is because for about two per cent of funds, the
estimated  is higher than 1000. This implies, that for these funds, the base salary is
only a negligible part of their total compensation. The quantiles of the cross-sectional show that estimated  is much smaller for most of the mutual funds. For the
median fund, the variable compensation is about 60 per cent of the total compensation. This ratio only raises to about 66 per cent for the fund at the third quantile. In
comparison with Koijen (2014), the dispersion of the variable component of the
managers’ compensation for most of the funds (up to the 75th percentile) is much
lower for the Spanish market. This shows that in Spain the compensation schemes
are not so dependent on the managers’ AP and  as they are in the U.S. market. This
low dependence may also be reflected in the low correlation between  and AP and
between  and  as shown in table 2.
Benchmark parameters were estimated using the full time series of benchmark returns. The price of benchmark risk, B was found to be 0.21, which can be interpreted as the benchmark’s Sharpe ratio. The volatility of the benchmark results, B,
was estimated as 0.05.
Table 2 also reports the correlation between AP and . This correlation is 34.1 per
cent, which can be considered as a substantial correlation. Koijen (2014) provides
two complementary explanations for this correlation. Part of the correlation may be
the result of estimation error. In addition, this correlation may be the result of the
behaviour of some skilled managers that are ahead of the benchmark and decide to
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It is important to point out that in Cambon and Losada (2014), it was shown that the submarket of equity funds was even more competitive than the market of money market and fixed income mutual funds.
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reduce risk towards the end of the investment period. This last behaviour is known
in the incentives literature as the “rachet effect”.
Tables 3 and 4 show the parameters estimates for independent and nonindependent management companies. For the ability parameters, both types of management company enjoy levels of ability that can be considered very close. In this
case, independent management companies do not show a higher ability. This type
of management company enjoys a significant market share of 32.8% and as stated
in Cambon and Losada (2012), they are especially present in the wholesale equity
market. This evidence supports the hypothesis of the greater importance of the
narrowness of the equity market the funds invest in, which gains prominence as
the most likely explanation of why the ability estimates are lower than the ones in
Koijen (2014).

Structural parameters estimates: Non-independent management
companies

TABLE 3

Mean

St dev

Q25

Q50

Q75

Ability (AP )

0.05

0.05

0.03

0.04

0.05

Risk aversion (γ)

1.59

4.79

0.60

0.78

1.20

Incentive pay ()

15511.31

200548.4

0.89

1.40

1.94

Corr(AP ,γ)= 8.9%

Corr(AP ,)= 0.5%

Corr(γ,)= -2.0%

Source: Own calculations.

Structural parameters estimates: Independent management companies

TABLE 4

Mean

St dev

Q25

Q50

Q75

Ability (AP )

0.05

0.04

0.03

0.04

0.06

Risk aversion (γ)

4.33

28.48

0.50

0.65

0.86

Incentive pay ()

3.04

6.26

1.03

1.55

2.41

Corr(AP ,γ)= 65.4%

Corr(AP ,)= -4.5%

Corr(γ,)= -6.4%

Source: Own calculations.

Although there is not much difference, as can be observed from the quartiles, most
of the independent management companies are slightly less risk averse and their
incentive schemes reward more the returns and new flows of the funds through the
considered investment periods. The other feature that is worth highlighting is the
difference in the correlation between AP and . The independent management companies shows a correlation of 65.4% whereas the others show a correlation of 8.9%.
This difference reflects the fact that incentives are different for the two types of
management company.
The “raquet effect” is less important for non-independent management companies.
Their investors are more loyal to them. It seems that they are less likely to quit their
funds after a bad return in comparison with the investors of the independent management companies.
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4.2 Structural model’s alphas and betas
As explained, once structural parameters are computed, one can figure out dynamic
estimates for t and t by using equations (18) to (20). In table 5, the cross-sectional
distribution of the parameters are reported from performance regressions and the
structural model. In order to make feasible comparisons, for the case of the structural model, averages of the monthly t and t were computed:

Estimates of α and β from the structural model and performance
regressions

TABLE 5

Structural model
Mean

St dev

Q25

Q50

Q75

α

0.34%

0.47%

0.10%

0.18%

0.40%

β

0.94

0.17

0.85

0.94

1.02

Mean

St dev

Q25

Q50

Q75

α

2.43%

3.14%

0.81%

2.66%

3.86%

β

0.89

0.11

0.81

0.90

0.98

Performance regressions

Source: Own calculations.

From the table, it can be observed that the estimates for  are lower for the structural estimation whereas the  estimates are higher. The structural model estimates
assign a higher dependence between funds and their benchmarks. This could pick
up some non-linear relationships that a linear model could not as they include in the
estimation second order moments. This could explain, at least partly, why the structural model estimates lower alphas for funds. So, if the estimates from the structural model were correct, this would imply two consequences. First, the mutual
fund performance from the active portfolio is very small.21 Second, one of the reasons for this poor performance is that the active portfolio is smaller than one would
think from the results of the performance regressions.

4.3

On active management

As discussed in the introduction, there has started a debate on whether mutual
funds managers undertake active management or mainly follow a benchmark. Recently, the Swedish government expressed a concern on this issue. It was the first to
investigate the existence of tracking funds that charge high fees for pretending active management when they do little more than mimic an index. On the same token,
Denmark also launched an investigation and found that about a third of the domestic equity funds could be classified as closet trackers.
The academic literature has done little to investigate the incentives for active management. Most of papers related to this issue investigated whether active managed

21
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These results are in line with previous literature on the performance of Spanish equity funds. See Ferrando and Lassala (1998), Basarrate and Rubio (1999), Matallin and Fernandez (1999), Menendez and
Alvarez (2000), Martinez (2001), Fernandez et al. (2007) and Palacios (2010).
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funds perform betters than passive. For example, Dyck et al. (2013) found that active management outperformed passive management in emerging markets by more
than 180 basis points in the period 1993 to 2008.22 In contrast, in the U.S. market,
active management underperformed. However, these papers do not study the drivers of active management.
One of few papers that does study these incentives is Cremers and Petajisto (2009).
This paper can be considered the most relevant to the discussion, it analyzes how
active equity fund managers are in the U.S. market from 1980 to 2003. Although,
traditionally active management has been measured by means of tracking errors,
these authors add to the analysis a comparison between the portfolio holdings of
mutual funds and their benchmarks. So, they introduced a novel ex-ante measure of
active management where they disentangle the mutual fund portfolio in two separated portfolios, one as a benchmark replicated portfolio, the other is assimilated to
the active portfolio. Among their main results, they found weak evidence that small
funds are more active and they did not find a significant relationship between how
active a mutual fund is and the fee charged to investors.
Through the structural model, this paper can also assess how active the management companies of Spanish equity mutual funds are. From equation (20), one can
compute the expected volatility of the active portfolio of each mutual fund. Once,
the latter is known, it is easy to compute the percentage of volatility for the active
portfolio over the whole mutual fund portfolio. On average, the mean of the volatility of the active portfolio accounts for 28.7 per cent of the total mutual fund volatility, with a standard deviation of 14.8 per cent.
Tables 6 and 7 indicate the relationships between the size of the active portfolio and
the the mutual fund fees and between the size of the active portfolio and the total
mutual funds’ assets. From table 6, it follows that there is not statistical relationship
between the size of the active portfolio and the fees paid by the investors.

Estimation results: size of the active portfolio us fund’s fees

TABLE 6

Regression estimation
Coeff

Stand.dev

p-value

Cons

0.25

0.026

0.00

Fees

1.87

1.24

0.13

F-test (p-value)

0.13

R-square

0.01

Number of observations

227

Source: Own calculations.

On the other hand, table 7 presents the results of the linear regression where the
size of the active portfolio is the dependent variable and the fund’s assets the independent variable.

22

Other related papers are Wermers (2000), Wermers (2003) or Kacpercyzk et al. (2005).
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Estimation results: size of the active portfolio us fund’s total assets

TABLE 7

Regression estimation
Coeff
Cons
Fund’s total assets

Stand.dev

p-value

0.31

0.01

0.00

-3.43e–7

1.44e–7

0.02

F-test (p-value)

0.018

R-square

0.025

Number of observations

220

Source: Own calculations.

In light of the regression results, it can be stated that there is a weak dependence
between the size of the active portfolio and the fund’s total assets. Only when the
total fund’s assests are above 100 million euros does, the size of fund matters and
the active portfolio is expected to be small. The results on these two relationships
are in line with Cremers and Petajisto (2009).
In addition to working out these two relationships, from the results of the structural
model, two further interesting relationships can be studied. These are the relationship between the size of the active portfolio and the ability of the fund’s management company and the relationship between the size of the active portfolio and the
type of fund’s management company (independent or not). In order to assess these
two relationships, two regressions were run. The results are in tables 8 and 9.
From the table 8, it can be shown that the more competent the management company, the bigger the active portfolio. This result flows naturally, as the managers
seem to use their ability by running bigger active portfolios.

Estimation results:size of the active portfolio us ability

TABLE 8

Regression estimation
Coeff

Stand.dev

p-value

Cons

0.21

0.01

0.00

ability

1.40

0.20

0.00

F-test (p-value)

0.00

R-square

0.17

Number of observations

227

Source: Own calculations.

From table 9, it can be observed the results of a regression where the type of management company is a dummy variable that takes a value 1 when the management
company belongs to a credit institutions and 0 when it is independent. In this case,
the regression results highlight how, on average, the management companies that
belong to credit institutions run smaller active portfolios. So, as this type of management company enjoys the highest market shares, they may not need to take risks
and prefer to track closer to the equity indexes. This may be a sign that this type of
management company enjoys market power. In this segment of the market, anyhow, as stated in Cambon and Losada (2012), this market power should be lower
than in other segments of the mutual fund market.
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Estimation results:size of the active portfolio us type of management
company

TABLE 9

Regression estimation
Coeff

Stand.dev

p-value

Cons

0.34

0.01

0.00

Type of management company

-0.07

0.02

0.00

F-test (p-value)

0.00

R-square

0.06

Number of observations

227

Source: Own calculations.

As a corollary, it could be argued that one might expect that independent management companies to choose bigger active portfolios for their smaller funds which are
run by their more competent managers.

4.4

Correlation between active fund returns

As an outcome of the econometric procedure, the return of the active portfolio, ZtA
can be recovered. This is impossible without having estimated a structural model as
the management company changes the portfolio over time. The section devoted to
the econometric framework of this paper provides the means to recover, each month,
the state-price density t. As benchmark returns and log changes in the state-price
density are homoscedastic, the monthly innovations, ZtA can be recovered for each
management companies.23
The pairwise correlation is first computed. The estimation procedure does not impose ex-ante any constraint on the correlation structure, but the average correlation
between active returns between any two funds can be computed in a given year. If
these correlations are averaged over time, it comes to about 20 per cent. This correlation can be considered as low although it is higher than the one reported in Koijen
(2014) where he reported a figure of 5 percent. One possible explanation for this
difference may be again that the Spanish equity market is narrower than the U.S.
market. Anyhow, given the characteristics of the Spanish equity market, the correlation found for the Spanish market may be a sign of what was shown in Cremers and
Petajisto (2009), who found evidence of active bets in the mutual fund industry that
tend, as far as possible, to cancel out.
To show the average time-series dynamics of changes ZtA, the monthly average of
changes across funds was computed. Figure 1 displays the 12month moving-average of the time series from January 1995 to December 2014. This period covers two
crisis in the Spanish equity markets, the first at the beginning of the 2000s was the
bursting of the dot-com bubble. The second starts in 2008 and covers what is coming to be known as the Great Recession.

23

The average monthly increment in ZtA across al managers is near zero (-0.001), and the standard deviation is 0.4852, which is a bit higher than its theoretical value of √12 = 0.2887. This difference can be a
consequence of the equity markets high volatility since the beginning of the financial crisis.
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12-months moving average time series of average active returns

FIGURE 1
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Source: Own source.

Contrary to Kosowski (2006), Kacperczyk et al. (2010) and Koijen (2014), who found
evidence that mutual funds tend to outperform their benchmarks in recessions, the
same result cannot be derived from this empirical analysis. This result may be a consequence of one or both of the following reasons. The first is that management companies do not feel the pressure of outperforming the benchmarks in recessions. Although
it is very likely that there will be net outflow in these periods, they incur a moral hazard
problem as they may think they cannot avoid them by increasing their efforts. The
second reason is that, in recessions, they do not have enough available equity investments that are different from the benchmark to allow them to outperform.
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5

Conclusions

A dynamic structural model of equity mutual fund performance, based on Koijen
(2014), has been estimated. The primitives of the model are the manager’s risk aversion, compensation contract, and ability. Through econometric techniques, the
model’s likelihood was constructed, which in turn allows maximum-likelihood estimation of the structural parameters. The model was estimated for Spanish equity
funds investing in assets on the domestic market or the Eurozone in the period 1995
to 2014.
As stated by Koijen (2014) for the U.S. market, the result of the model estimation
suggests that a fund’s alpha does not depend only on the ability of the manager, it
also depends on his preferences and his compensation contract. Heterogeneity in
the parameters were found. This result indicates that alphas are not a perfect mirror
of managers’ ability in the Spanish equity mutual funds market.
When the average managers’ ability is compared with the result in the U.S. market,
it can be seen that ability in the latter is higher, 0.12 versus 0.05. This difference may
be the consequence of two effects, separately or in combination. The first effect
comes from the lack of competition in the Spanish mutual fund market, as documented in Cambon and Losada (2014) and Losada (2015). Nevertheless, there is evidence that the competition is stronger in the equity mutual funds niche, where
there are more competing independent management companies. The other reason
should be found in the narrowness of the Spanish equity market and the European
blue chip market. Managers may find it difficult to construct alternative portfolios
that allow them to get extra performance for their funds compared to following a
benchmark.
Within the Spanish market, the difference in ability between managers from independent and nonindependent management companies was assessed. It was found
that there is not a significant differences between these two types of management
company. However, there is evidence that their managers do follow a different incentive scheme when deciding their portfolios. As independent management companies’ investors are less loyal, they try to smooth their mutual funds returns over
the years in comparison with benchmarks. When managers use this strategy, their
investors seem to quit their funds with a lower probability. The managers of the
non-independent sector do not need to smooth their mutual funds returns as their
investor are more loyal and can tolerate more volatile returns.
When the results from the structural model are compared with the ones from the
CAPM performance regressions, the alphas from the structural model are lower on
average whereas the betas are higher. The structural model assigns a higher dependence between the funds and their benchmarks. This could pick up some non-linear
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relationships that a linear model could not. If the estimates from the structural
model are taken as correct, this imply two consequences. First, the equity funds average performance from the active portfolio is poor. Second, one of the main reason
for the poor performance is that the active portfolio is smaller than one would think
from the performance regressions results.
Recently, a debate has started on whether managers of equity funds are active when
choosing their portfolio. Some Scandinavian countries have concerns over whether
managers mainly follow a benchmark or perform actual active management. Following these concerns, this paper also evaluated how active managers are in the Spanish
market. Through the results of the structural model, the contribution of the active
part to the whole portfolio can be measured. This contribution is, on average, the 28.7
per cent of the total fund’s volatility, with a standard deviation of 14.8 per cent.
In addition to these measures, this analysis studied the relationship between the
size of the active portfolio and different features of the mutual funds and management companies comprising: funds’ fees, size of mutual funds (total assets), ability
of the management companies and the type of management companies. First, not
relationship between the size of the active portfolio and the fees paid by the investors was found. With regard to the second feature, there was a weak negative relationship between the size of the active portfolio and the total assets of the mutual
funds. Only when the total fund’s assets are above 100 millions euros, the active
portfolio is expected to be notably small. These two result are in line with previous
literature. With respect to the other two relationships, it was found that the higher
the ability of a management company, the bigger the size of the active portfolio. It
was also found that the active portfolio is bigger the independent management companies.
The outcomes of the structural model were also used to assess how mutual funds’ active portfolio performed in recessions. Some previous literature showed that equity
funds tend to behave better in recessions by outperforming their benchmarks. According to this analysis, this does not happen for the Spanish market. This result may
be the consequence of one of both of the following reasons. Although, it is very likely
that there would be net outflow in recessions, they incur a moral hazard problem as
management companies may think that they cannot avoid them by increasing their
efforts. The other reasons is that, they do not have enough available equity investments that are different from the benchmark in order for them to outperform it.
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Appendix A.

Econometric approach

In this appendix, further details on the econometric approach are provided.24 The
likelihood of the model is calculataed as in (23). In order to compute the likelihood,
the time series of the state-price density given the time series of assets under management and benchmark returns are recovered. Given the equation of assets under
management, it can be derived that the state-price density is equal to:
t =

–

A t + y2,t
y1,t

 –1,

where y1,t and y2,t depend on StB:

1
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and R TB = S TB . Both expectations are computed by means of Gaussian quadratures.
0
When the time series of the state-price density is worked out, it is straightforward
to compute the first term in (24), as it follows a geometric Brownian motion. The last
step consists in computing the correction term in the log-likelihood:
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For further details and extension of this model, see Koijen (2014).
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This implies for the partial derivative in the correction term that:
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This implies that the correction term is:
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