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Abstract
In this paper, we use Data Envelopment Analysis (DEA) to examine the efficiency of European mutual funds across

different investment styles. The DEA methodology goes beyond conventional efficiency to identify the most efficient

mutual funds compared to the rest of the sample. Due to its flexibility including inputs and outputs (without a

previously established relationship) and the lack of need for a hypothesis about the production function, the DEA

allows for building efficient frontiers using the information collected from each fund. The application of the DEA in

the sample of European mutual funds has served to show potential investors its usefulness and effectiveness in terms

of fund selection. The results obtained in this study allow the identification of mutual funds with the most significant

profitability potential and those with lower expectations of profitability.
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1B Introduction 
 

To improve the investment decision process, it is convenient to identify the goMls for 

the investment, consider personMl risk tolerMnce, Mnd the desired time horizon for the 

investmentB This implies thMt selecting M mutuMl fund Necomes M chMllenge thMt implies 

multiple criteriM in the evMluMtionB 

 

The GMtM Envelopment AnMlysis (hereMfter GEA) tool Mllows for the identificMtion of 

mutuMl funds thMt efficiently consider Mll these vMriMNles to Ne evMluMtedB In Mddition, it 

fMcilitMtes the Mction to Ne tMken Ny reducing the selection proNlem to Mn optimizMtion 

progrMmB This optimizMtion progrMm is oriented to estimMte the efficiency of eMch 

decision unit NMsed on its inputs Mnd outputsB If the result oNtMined in the progrMm 

indicMtes thMt the unit is inefficient, the GEA shows how much input Mnd output should 

Ne reduced or increMsed respectively to reMch the efficient frontierB 

 

This methodology solves some of the mMin chMllenges in portfolio evMluMtion, Ms we do 

not need M NenchmMrk Mnd Mllows considering mutuMl fund expenses, the GEA compMres 

eMch fund to the Nest MvMilMNle in the sMme countryB In Mddition, the GEA, unlike 

regression models, Mllows portfolio Mnd mutuMl fund mMnMgers to MnMlyze different 

inputs Mnd outputs without Mn explicitly defined relMtionship (see V idMl-GMrcíM et MlB 

(2018))B As we hMve mentioned MNove, this methodology not only determines the 

efficiency of the decision units Nut Mlso identifies the reMsons thMt explMin the weMk 

performMnce of those thMt Mre not inefficientB This feMture enMNles mMnMgers to 

determine the mutuMl fund's MNility to protect MgMinst the risk of certMin inputs or outputs 

(Gregoriou (2006))B 

 

Gregoriou Mnd Zhu (2005) explMined thMt Mnother principMl MdvMntMge of the GEA 

concerning regression models wMs thMt it does not require Mn initiMl hypothesis MNout the 

production functionB InsteMd of stMrting from M function, the GEA Nuilds Mn efficient 

frontier for mutuMl funds NMsed on the informMtion of every fundB Therefore, this 

methodology Mllows MdditionMl wMys to MnMlyze the efficiency in decision-mMkingB 
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IozMno Mnd Gutiérrez (2008) explMin thMt most GEA MpproMches overestimMte the risk 

relMted to the endogenous NenchmMrk portfolioB They point out thMt this hMppens 

NecMuse in conventionMl GEA technology, the risk of the tMrget portfolio is computed Ms 

M lineMr comNinMtion of the risk of the evMluMted mutuMl fund Mnd this ignores the 

relevMnt effect of portfolio diversificMtionB  

 

The Muthors comNine GEA with stochMstic dominMnce criteriMB They creMte six different 

GEA-like lineMr progrMmming (IP) models to estimMte relMtive efficiency scores 

consistent with second-order stochMstic dominMnceB They show thMt Neing second-order 

stochMstic dominMnce efficient, the new tMrget portfolio would Ne Mn optimMl NenchmMrk 

for potentiMl risk-Mverse investorsB 

 

I in et MlB (2017) creMte M new multi-period network GEA model with diversificMtion Mnd 

directionMl distMnce functionB Their new methodology decomposes the overMll efficiency 

of M mutuMl fund in the whole investment intervMl into efficiencies Mt different periodsB 

In this sense, they explMin thMt efficiency decomposition shows the time inefficiency 

occursB The Muthors point out thMt their new model cMn provide expected inputs, outputs, 

Mnd intermediMte vMriMNles Mt different intervMl periods, which Mre helpful for fund 

mMnMgers to find fMctors cMusing the overMll fund inefficiencyB  

 

AdditionMl insights on GEA models include GMlMgederM et MlB (2018); the Muthors 

exMmine overMll Mnd stMge-level performMnce using M dMtM envelopment MnMlysis modelB 

They explMin thMt the stMge-level processes Mre deemed to operMte with two different 

levels of risk exposureB They model operMtion under different levels of risk exposure 

through conditions imposed on the intermediMte meMsuresB The Muthors find thMt M new 

index proposed to Mssess linkMge performMnce is demonstrMted empiricMlly to improve 

the discriminMtory power of performMnceB 

 

The rest of the pMper is structured Ms followsB Section 2 descriNes the dMtM Mnd the 

sMmple employed in the reseMrchB Section 3 explMins the NMsic methodology modelsB 

Section 4 shows the mMin empiricMl findingsB FinMlly, Section 5 concludesB TMNles Mre 

provided in the AppendixB 
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2B GMtM 
 

Our sMmple includes dMily returns of 1,477 Mctively mMnMged equity mutuMl fundsB We 

focus on the six EuropeMn countries with the lMrgest mMrket cMpitMlizMtion Ny the end of 

2023, Ms they include over E0% of totMl Mssets in EuropeB The mutuMl funds Mre 

domiciled in FrMnce, ItMly, the United K ingdom, SpMin, GermMny, Mnd the NetherlMndsB 

We restrict our sMmple to open-end domestic equity funds thMt invest in M single 

countryB A ll fund returns Mre expressed in nMtionMl currency Mnd incorporMte Mny 

dividend pMidB The returns Mre net of fund operMting expensesB We oNtMin our sMmple 

from the Iipper mutuMl fund dMtMNMseB We employ fund investment style clMssificMtions 

from the MorningstMr Girect dMtMNMseB Our period stMrts on J MnuMry 1st, 1EE0, Mnd ends 

on GecemNer 31st, 2023B We include Mll mutuMl funds in our dMtMset until they Mre 

discontinued to Mccount for potentiMl survivorship NiMs in our results, which is the 

consequence of incorporMting exclusively surviving funds in M sMmpleB For compMrison 

purposes of lMrge sMmples of dMily dMtM, see V idMl, V idMl-GMrcíM, Mnd BouNMker (2015), 

V idMl-GMrcíM et MlB (2016) Mnd V idMl et MlB (2024) for gloNMl sMmples, or El AmmMri, 

V idMl, Mnd V idMl-GMrcíM (2023) Mnd HMmmounM et MlB (2023) for EuropeMn studiesB 

 

In eMch mMrket, we creMte M EuropeMn MdMptMtion of the FMrhMrt 4-fMctor Mnd FMmM-

French 3-fMctor models; we incorporMte Mll stocks included in the Worldscope dMtMNMse 

(Thomson FinMnciMl FompMny) for eMch EuropeMn mMrketB TMNle I shows the summMry 

stMtistics of the dMtMNMse for eMch investment style Mcross countriesB Style clMssificMtions 

Mre NMsed on investment focus (growth, Nlend, Mnd vMlue) Mnd mutuMl funds  ́ mMrket 

cMpitMlizMtion (smMll, mid, Mnd lMrge-cMp)B TMNle I presents the MorningstMr investment 

styles represented in our dMtMNMseB 

 

3B Methodology 
 

3B1 Models of MutuMl Fund PerformMnce 

 

To evMluMte fund performMnce we employ the one-fMctor FAPM, FMmM Mnd French’s 

(1EE3) three-fMctor model, Mnd FMrhMrt’s (1EE7) four-fMctor model: 
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                               Rpt = α pt + β1,pt (RMt -RFt)  + ε pt                         (1) 

          Rpt = α pt + β1,pt (RMt -RFt)  + β2,pt SMBt + β3,pt HMI t + ε pt                   (2) 

            Rpt = α pt + β1,pt (RMt -RFt) + β2,pt SMBt + β3,pt HMI t + β4,pt MOMt + ε pt  (3) 

 

where Rpt represents the return on portfolio p for month t, RFt represents the risk-free 

rMte, RMt represents the mMrket return, SMBt Mnd HMI t Mre the FMmM-French (1EE3) size 

Mnd Nook-to-mMrket fMctors, Mnd MOMt is the period t vMlue of the FMrhMrt (1EE7) 

momentum return, eit represents the residuMl from the regression model, Mnd α i 

represents the meMn return over the mMrket NenchmMrkB Regression (1) represents the 

FAPM model, regression (2) is the FMmM-French three-fMctor model, while regression 

(3), which includes the MOMt fMctor, represents FMrhMrt ś four-fMctor modelB We follow 

Gimson (1E7E) Mnd Bollen Mnd Busse (2005) Mnd incorporMte lMgged vMlues of the four 

fMctors to Mddress the influence of infrequent trMding of stocks on dMily fund 

performMnceB AdditionMlly, we use the Newey Mnd West (1E87) heteroskedMsticity Mnd 

MutocorrelMtion consistent estimMtor of the stMndMrd deviMtionB  

 

3B2 The GMtM Envelopment AnMlysis Model 

 

We estimMte the efficiency of nMtionMl equity funds employing the GMtM Envelopment 

AnMlysis (GEA) non-pMrMmetric technique used to solve production functionsB This 

methodology wMs designed Ny FhMrnes, Fooper, Mnd Rhodes (1E78) to exMmine the 

McMdemic Mchievements of schools, Mnd it hMs Neen used extensively to exMmine the 

NehMvior of decision-mMking units (GMUs) including M structure with different inputsB It 

is M useful technique for evMluMting performMnce Ms it incorporMtes different inputs Mnd 

outputs thMt cMn Ne evMluMted in sepMrMte unitsB The GEA exMmines the mMximum 

potentiMl output for M given sum of inputsB It creMtes Mn efficiency meMsure for Mll 

decision-mMking units compMred to the Nest operMting unit in M groupB The methodology 

evMluMtes how efficiently M decision-mMking unit employs its cMpMNility to design the 

outputsB The performMnce of the decision-mMking units is evMluMted in GEA using the 

conception of efficiency Ms M rMtio of totMl outputs to totMl inputsB Efficiencies vMlues 

employing GEA Mre compMred to the Nest performing GMUB The top GMU in terms of 

efficiency is given Mn efficiency outcome of unity or 100%, Mnd the remMining GMUs 

fluctuMte Netween 0 Mnd 100% in compMrison to the Nest oneB  
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The GEA technique hMs Neen used to evMluMte US mutuMl fund performMnce Ny different 

Muthors, for instMnce, Murthi, Fhoi, Mnd GesMi (1EE7), Morey Mnd Morey (1EEE), Mnd 

BMsso Mnd FunMri (2001)B To the Nest of our knowledge, our work is the first one to 

evMluMte mutuMl fund results Mcross different EuropeMn countries employing GEAB The 

GEA technique might Ne employed to explMin mutuMl fund indexes with severMl inputs 

such Ms risk meMsures Mnd fund expensesB The GMtM Envelopment AnMlysis efficiency 

vMlue for M decision-mMking unit j is estimMted Ms M rMtio of M weighted sum of outputs to 

M weighted sum of inputs: 

 

ℎ = 
∑ ఓೝ ംೝೕ

೟
ೝసభ

∑ ఔ೔ ௫೔ೕ
೘
೔సభ

            (5) 

 

where: j=1,2,… B,n represents the numNer of decision-mMking units, r=1,2,… B,t 

represents the numNer of outputs Mnd i=1,2,… BB,m represents the numNer of inputsB 

AdditionMlly, �௥௝ represents the totMl output r for unit j, �௜௝  is the Mmount of input i for 

unit j, �r represents the significMnce of output r, Mnd vi is the significMnce of input iB If 

the efficiency is unity, then the GEA methodology leMds represent M PMreto efficiency 

meMsure Mnd the efficient units lie on the efficiency frontierB 

 

As explMined Ny FhMrnes et MlB (1EE4), to cMlculMte the GEA efficiency meMsure for M 

decision-mMking unit, we need to estimMte the optimMl solution to the suNsequent 

frMctionMl lineMr progrMmming question: 

 

m ax {�௜,�௥} ℎ = 
∑ ఓೝ ംೝೕ೚

೟
ೝసభ

∑ ఔ೔ ௫೔ೕ೚
೘
೔సభ

             (6) 

 

SuNject to      
∑ ఓೝ ംೝೕ೚

೟
ೝసభ

∑ ఔ೔ ௫೔ೕ೚
೘
೔సభ

  ≤ 1,    j=1,… n           (7)  

 
�r ≥ ε   r =1,… t  
νi ≥ ε   i=1,BBBm  
 

where ε  represents M smMll positive numNer to confirm thMt the weights Mre not negMtiveB 

From equMtion (6) we get the estimMte of the optimMl oNjective function which is the 
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efficiency meMsure for unit jB We cMn get M similMr lineMr progrMmming question 

trMnsforming the frMctionMl question presented eMrlier, we set ∑ �௜
௠
௜ୀଵ �௜௢ = 1, resulting in 

the FhMrnes, Fooper, Mnd Rhodes (FFR) representMtion: 

 

   mMx   ∑ �௥
௧
௥ୀଵ �௥௝௢         (8) 

 

SuNject to           ∑ �௜�௜௝௢
௠
௜ୀଵ  = 1         (E) 

 

      ∑ �௥
௧
௥ୀଵ �௥௝ - ∑ �௜�௜௝

௠
௜ୀଵ  ≤ -,    j=1,… n 

 
 
-�r ≤ -ε r =1,… t  
-νi ≤ -ε  i=1,BBBm  
 

We cMlculMte the vMlues for the optimizMtion proNlem of the t + m vMriMNles, which 

implies the weights ur Mnd vi, conditionMl to n + t + m + 1 restrictionsB 

 

The MdvMntMges of GEA technique for portfolio performMnce evMluMtion Mre the 

following: 

 

1B GEA does not need Mny theoreticMl model Ms meMsurement NenchmMrksB The GEA 

methodology exMmines fund performMnce compMred to the Nest group of funds within 

the investment styleB 

2B The model is flexiNle Mnd cMn exMmine fund performMnce Ny employing different 

inputs Mnd outputs Mt the sMme timeB 

3B We cMn determine the mMrginMl contriNution of eMch input in fund returnsB 

 

Fund performMnce is exMmined in terms of returns-to-cost rMtiosB Investors prefer M fund 

thMt mMximizes returns Mnd minimizes fees simultMneouslyB In this sense, we consider 

thMt GEA is M relevMnt methodology for portfolio evMluMtionB 
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3B3 Multiplier GynMmic GMtM Envelopment AnMlysis BMsed on GirectionMl GistMnce    

Function 

 

I in Mnd Iiu (2021) extend the multiplier dynMmic dMtM envelopment MnMlysis (GEA) Ny 

using the directionMl distMnce function (GGF), they explMin thMt their empiricMl evidence 

shows thMt the proposed multiplier dynMmic model cMn distinguish performMnce Mnd 

good prMctice vMlue for the current portfolio choiceB 

 
We follow their methodology to re-estimMte our results Mnd refer the reMder to their 

pMper for detMiled mMthemMticMl explMnMtionsB We creMte the following multiplier 

dynMmic GGF model NMsed upon frMctionMl lineMr oNjective function following the 

FhMrnes-Fooper trMnsformMtion (FhMrnes Mnd Fooper (1E62)): 

 

               �௣
∗ = min ∑ (௤

௞ୀଵ �௞
଴�௞௣

଴  - �௞�்௞௣
்  ) + ∑ (்

௧ୀଵ  ∑ �௜
௧௠

௧ୀଵ �௜௣
௧ - ∑ �௥

௧௦
௥ୀଵ �௥௣

௧ + ε t            (10) 

 

sBtB ∑ (௤
௞ୀଵ �௞

଴�௞௣
௭,଴ + �௞�்௞௣

௭,் ) + ∑ (்
௧ୀଵ  ∑ �௜

௧௠
௜ୀଵ �௜௣

௫,௧ + ∑ �௥
௧௦

௥ୀଵ �௥௣
௬,௧ ) = 1 

 

Using this model, the efficiency scores Mt severMl periods Mre estimMted Ny different 

multipliersB In this sense, the efficiency scores in the new period show the performMnce 

of the evMluMted funds compMred to the entire sMmple of funds in the sMme intervMl 

periodB 

 

4B R esults 
 

We hMve oNtMined the inputs Mnd outputs for eMch mutuMl fund from the MorningstMr 

Girect dMtMNMseB The inputs selected estimMte efficiency for eMch of the mutuMl funds, 

these Mre the following: expense rMtio (%), 3-yeMr stMndMrd deviMtion (%), cMsh (%), PCE, 

the NetM of eMch mutuMl fund, Mnd stocks (%)B On the other hMnd, the outputs to Ne 

evMluMted Mre the ShMrpe rMtio1, the MverMge profitMNility of the fund Mt 3 yeMrs Mnd the 

MverMge profitMNility of the fund Mt 5 yeMrsB For compMrison purposes, we hMve used the 

inputs Mnd outputs most commonly employed in the finMnce literMture MNout portfolio 

performMnce evMluMtion with the GEA technique (see for instMnce Murthi, Fhoi, Mnd 

                                                           
1 See V idMl-GMrcíM Mnd V idMl (2024) for performMnce MnMlysis of the ShMrpe rMtio Mround the worldB 
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GesMi (1EE7), BMsso Mnd FunMri (2001; 2003), V idMl-GMrcíM et MlB (2018) Mnd PeykMni et 

MlB (2024))B 

 

The GEA model Mllows us to exMmine which funds Mre efficient, Mnd which Mre notB 

TMNle II shows the efficiency level of our sMmple of funds Mcross the different 

investment styles Mnd countries, while TMNle III presents the numNer of funds for eMch 

efficiency levelB  

 

Of our totMl sMmple of funds MnMlyzed, 56% Mre perfectly efficient, which meMns thMt 

813 funds hMve M coefficient equMl to 1B Within this 56%, vMlue funds hMve Neen the 

predominMnt investment styleB Semi-efficient funds (coefficient Netween 0BE Mnd 0BEE) 

Mccount for 1E% of the totMl sMmple, which is the lowest percentMge of funds in the 

sMmpleB The percentMge with M greMter domMin in this rMnge of efficiency corresponds to 

the investment style of Nlended fundsB The lMst group to exMmine is thMt of inefficient 

funds (coefficient Nelow 0BE)B This group represents 25% of the sMmple; the typology 

with the highest percentMge of inefficient funds is MgMin the Nlend investment styleB 

Thus, the use of GEA presents roNust evidence thMt equity mutuMl funds in Europe Mre 

MpproximMtely meMn-vMriMnce efficient, which implies thMt they Mre neMr the meMn-

vMriMnce efficient frontierB Therefore, the GEA model corroNorMtes the meMn-vMriMnce 

efficiency theoryB In contrMst, the smMll Mnd mid-cMpitMlizMtion funds Mre the most 

representMtive Nlend funds for the inefficient Mnd semi-efficiency levelsB   

 

TMNle IV  shows the efficiency level of our sMmple of funds using the multiplier dynMmic 

dMtM envelopment MnMlysis NMsed on the directionMl distMnce function Ms presented Ny 

I in Mnd I iu (2021)B The results Mre very similMr Mcross the different investment styles 

Mnd countries; we hMve not found Mny investment style thMt chMnges their efficiency 

cMtegoryB Thus, we cMn confirm thMt the innovMtive multiplier dynMmic model hMs M 

strong MNility to distinguish performMnce for the portfolio selection of mutuMl fundsB 

 

MutuMl funds clMssified Ms efficient, Mre those with the most fMvorMNle vMlues in Mll 

inputs Mnd outputs except for NetMB  Semi-efficient mutuMl funds present sensitivity to 

the stock mMrket Nelow the unitB This meMns thMt they Mre less sensitive when the stock 

mMrket fluctuMtesB On the other hMnd, inefficient funds present M NetM Nelow 0BE Mnd Mre 

considered more volMtile thMn the mMrketB However, the smMll differences Netween 
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efficient Mnd inefficient funds meMn thMt NetM hMs not hMd M primMry impMct on the 

efficiency MnMlysisB To select outperforming funds, we should look Mt eMch fund ś MlphM 

Mnd understMnd the mMnMger's skills Mnd how much vMlue they Mdd to performMnceB 

 

Our evidence hMs relevMnt significMnce in prMcticeB Firstly, there is M suNstMntiMl 

motivMtion to rMise fees Mmong mutuMl funds to increMse fund performMnceB Therefore, 

our evidence confirms the Mgency theory definitionB Secondly, our evidence hMs 

prMcticMl importMnce for new investors, Ms they might evMluMte some of the fund ś 

vMriMNles considered in this study in their investment decisionsB 

 

5B Fonclusion 
 

The results oNtMined in eMch of the outputs Mnd inputs support the GEA Ms M vMlid 

methodology to identify efficient mutuMl funds in Europe Mcross different investment 

stylesB We hMve MppreciMted in the MnMlysis thMt the funds clMssified Ms efficient Mre those 

with the most fMvourMNle estimMtes in Mlmost Mll inputs Mnd outputs except for NetM (one 

NMsis point MNove semi-efficient funds)B Therefore, Mll the funds thMt Mre in the group of 

efficient ones Mre more likely to perform MNove the restB 

 

In this reseMrch, we cMn oNserve thMt the most efficient mutuMl fund types in terms of the 

size of Mssets under mMnMgement Mre those funds clMssified Ms lMrge onesB Therefore, this 

cMtegory of funds represents Noth the most efficient Mnd the Nest results for investors, 

while in terms of investment style, the Nest performing is currently the vMlueB 

 

BMsed on our evidence, we cMn conclude thMt the GEA cMn not only Ne used to detect the 

most efficient mutuMl funds Nut Mlso to identify trends in sectors, mMrkets, Mssets, Mnd 

typologies where efficiency is present for M determined periodB We hMve compMred our 

results using the multiplier dynMmic dMtM envelopment MnMlysis NMsed on the directionMl 

distMnce function introduced Ny I in Mnd Iiu (2021)B The results Mre very similMr Mcross 

the different investment styles Mnd countriesB If our sMmple hMd Neen divided Ny sectors, 

the GEA would hMve Mllowed us to determine in which sectors it is more fMvorMNle to 

investB SimilMrly, Mn internMtionMl finMnciMl mMrkets clMssificMtion provides informMtion 

on which geogrMphic mMrkets the investment is more efficientB 



9 
 

R E FE R E NFE S 

BMsso AB Mnd FunMri, SB 2001B A  dMtM envelopment MnMlysis MpproMch to meMsure the  
mutuMl fund performMnceB EuropeMn J ournMl of OperMtionMl ReseMrch 135, 477- 
4E2B 

BMsso AB Mnd FunMri, SB 2003B MeMsuring the performMnce of ethicMl mutuMl funds: M 
 GEA MpproMchB J ournMl of the OperMtionMl ReseMrch Society 54, 521–531B 
Bollen NB Mnd Busse J B 2005B Short-term persistence in mutuMl fund PerformMnceB 
 Review of F inMnciMl Studies 18, 56E–5E7B 
FMrhMrt MB, 1EE7B On persistence in mutuMl fund performMnceB J ournMl of F inMnce 52,  
 57–82B 
FhMrnes, A B Mnd Fooper, WBWB 1E62B ProgrMmming with lineMr frMctionMl functionMlsB 
 NMvMl ReseMrch Iogistics quMrterly E, 181–186B 
FhMrnes, A B, Fooper, WB Mnd Rhodes EB 1E78B MeMsuring the efficiency of decision  
 mMking unitsB EuropeMn J ournMl of OperMtionMl ReseMrch 2, 42E-444B 
FhMrnes, A B, Fooper, WBWB, Iewin, A BK B Mnd Seiford, I BMB, 1EE4B GMtM envelopment  

MnMlysis: Theory, methodology, Mnd MpplicMtionB Kluwer AcMdemic PuNlishers, 
BostonB 

Gimson, EB 1E7EB Risk meMsurement when shMres Mre suNject to infrequent trMdingB 
 J ournMl of F inMnciMl Economics 7, 1E7-226B 
El AmmMri, A B, V idMl, MB Mnd V idMl-GMrcíM, J B 2023B EuropeMn mMrket timingB J ournMl 
 of Economic Asymmetries 27, e0027E 
FMmM EB Mnd French, K B 1EE3B Fommon risk fMctors in the returns on stocks Mnd NondsB 
 J ournMl of F inMnciMl Economics 33, 3–56B 
GMlMgederM Gon AB, Roshdi, IB, FukuyMmM, HB Mnd Zhu, J B 2018B A  new network GEA 
 model for mutuMl fund performMnce MpprMisMl: An MpplicMtion to UBSB equity 
 mutuMl fundsB OmegM 77, 168-17EB 
Gregoriou, GB 2006 PerformMnce of mutuMl funds: An internMtionMl perspectiveB  
 SpringerB 

Gregoriou, GB Mnd Zhu, J B 2005B EvMluMting hedge fund Mnd FTA PerformMnce: 
GMtM envelopment MpproMchB J ohn Wiley & SonsB 
HMmmoudM, A B, SMeed, A B, V idMl, MB Mnd V idMl-GMrcíM, J B 2023B On the short-
term persistence of mutuMl fund performMnce in EuropeB ReseMrch in 
InternMtionMl Business Mnd F inMnce 65, 101E63B 

I in, RB, Fhen, ZB, Hu, QB Mnd Ii, ZB 2017B GynMmic network GEA MpproMch with 
 diversificMtion to multi-period performMnce evMluMtion of fundsB OR 
 Spectrum 3E, 821–860B 
I in, RB Mnd I iu QB 2021B Multiplier dynMmic dMtM envelopment MnMlysis NMsed on 
 directionMl distMnce function: An MpplicMtion to mutuMl fundsB EuropeMn J ournMl 
 of OperMtionMl ReseMrch 2E3, 1043-1057B 
IozMno, SB Mnd Gutiérrez, EB 2008B  GMtM envelopment MnMlysis of mutuMl funds NMsed 
 on second-order stochMstic dominMnceB EuropeMn J ournMl of OperMtionMl 
 ReseMrch 18E, 230-244B 
Murthi, BBPBSB, Fhoi, K BK B Mnd GesMi, PB 1EE7B Efficiency of mutuMl funds Mnd portfolio 

performMnce meMsurement: A  non-pMrMmetric MpproMchB EuropeMn J ournMl of 
OperMtionMl ReseMrch E8, 408-418B 

Morey, MBRB Mnd Morey, RBFB 1EEEB MutuMl fund performMnce MpprMisMls: M multi- 
horizon perspective with endogenous NenchmMrkingB OmegM 27, 241-258B 

Newey, WBK B Mnd West, K BGB 1E87B A  simple, positive-definite, heteroskedMsticity Mnd  
MutocorrelMtion consistent covMriMnce mMtrixB EconometricM 55, 703–708B 



10 
 

PeykMni, PB, EmrouznejMd, A B, MohMmmMdi, GheidMr-K heljMni, J B 2024B A  novel roNust 
 network dMtM  envelopment MnMlysis MpproMch for performMnce Mssessment of 
 mutuMl funds  under uncertMintyB AnnMls of OperMtions ReseMrch 33E, 114E-
 1175B 
V idMl, MB, V idMl-GMrcíM, J B Mnd BouNMker, SB 2015B MMrket timing Mround the worldB   

J ournMl of AlternMtive Investments 18, 61-8EB 
V idMl, MB, V idMl-GMrcíM, J B, BouNMker, SB Mnd Bekiros, SB 2024B Short-term volMtility 
 timing: M cross-country studyB AnnMls of OperMtions ReseMrch 336, 1681-1706B 
V idMl-GMrcíM, J B Mnd V idMl, MB 2024B ShMrpe rMtio: InternMtionMl evidenceB SSRN  
 Working PMperB 
V idMl-GMrcíM, J B, V idMl, MB, BouNMker, SB Mnd HMssMn, MB 2018B The efficiency of 
 mutuMl fundsB AnnMls of OperMtions ReseMrch 267, 555–584B 

V idMl-GMrcíM, J B, V idMl, MB, BouNMker, SB Mnd Uddin, GBSB 2016B The short-term 
persistence of internMtionMl mutuMl fund performMnceB Economic Modelling 52, 
PMrt B, E26-E38B 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



11 
 

Appendix: T MNles 
 

T MNle I: SummMry StMtistics 
 

The tMNle presents descriptive stMtistics on our sMmple of mutuMl fundsB The sMmple period: J MnuMry 1EE0 
to GecemNer 2023B Asset size is expressed in millions of dollMrsB 
 

 
Total M ean A verage 

  Number weturn A sset Size 
Germany 98 0.845 2,269 
Large B lend 52 0.856 688 
Large V alue 21 0.812 917 
M id B lend 7 1.025 340 
M id Growth 4 0.957 198 
Small B lend 8 1.045 24 
Small Growth 4 1.107 102 
Italy 89 0.734 1,067 
Large B lend 4 1.125 76 
Large V alue 51 0.717 608 
M id B lend 6 0.641 184 
M id V alue 13 0.807 46 
Small B lend 11 0.537 76 
Small V alue 4 0.321 77 
Spain 162 0.675 395 
Large B lend 23 0.641 86 
Large Growth 4 0.641 53 
Large V alue 98 0.717 86 
M id B lend 6 0.731 93 
M id V alue 25 0.711 37 
Small V alue 4 0.764 40 
Netherlands 42 0.835 1,725 
Large B lend 4 0.028 309 
Large V alue 25 0.837 621 
M id V alue 3 0.528 29 
Small B lend 3 0.839 262 
Small V alue 7 0.959 503 
France 278 0.658 1,583 
Large B lend 33 0.459 98 
Large Growth 5 0.421 645 
Large V alue 188 0.672 727 
M id B lend 13 0.520 29 
M id V alue 29 0.565 57 
Small B lend 6 0.543 7 
Small V alue 4 0.568 20 
U K 808 1.051 2,146 
Large B lend 397 1.019 317 
Large Growth 61 0.991 280 
Large V alue 107 1.059 370 
M id B lend 74 0.983 138 
M id Growth 28 1.172 290 
M id V alue 28 1.016 238 
Small B lend 60 1.147 184 
Small Growth 38 1.176 141 
Small V alue 16 0.921 189 
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T MNle II: E fficiency I evel 
 

The tMNle presents the efficiency level of the different mutuMl funds Mcross investment styles Mnd 
countriesB 
 
Efficient (C oeff=1)  Semi-Efficient (C oeff 0.9-0.99) Inefficient (C oeff 0<0.9) 

1.0 Large Growth (Spain) 0.945 Large V alue (Netherlands) 0.877 Large V alue (France) 

1.0 Large Growth (France) 0.956 Large V alue (Italy) 0.867 Large B lend (Spain) 

1.0 Large Growth (U K) 0.978 Large B lend (Italy) 0.811 M id V alue (Netherlands) 

1.0 Large V alue (Germany) 0.965 Large B lend (France) 0.867 M id B lend (Germany) 

1.0 Large V alue (Spain) 0.922 M id V alue (France) 0.767 M id Growth (Germany) 

1.0 Large V alue (U K) 0.931 M id B lend (Italy) 0.569 M id B lend (Spain) 

1.0 Large B lend (Germany) 0.928 M id B lend (France) 0.765 Small B lend (Germany) 

1.0 Large B lend (Netherlands) 0.911 M id B lend (U K) 0.876 Small Growth (Germany) 

1.0 Large B lend (U K) 0.921 M id Growth (U K) 0.768 Small V alue (Spain) 

1.0 M id V alue (Italy) 0.976 Small B lend (Germany) 0.876 Small B lend (U K) 

1.0 M id V alue (Spain) 0.956 Small B lend (Netherlands) 0.765 Small Growth (U K) 

1.0 M ild V alue (U K) 0.922 Small V alue (Netherlands) 0.879 Small V alue (U K) 

1.0 Small V alue (Italy) 0.911 Small B lend (France) 
 1.0 Small V alue (France) 
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T MNle III: NumNer of MutuMl Funds Ny E fficiency I evel 
 

The tMNle presents the mutuMl funds for eMch efficiency level Mcross investment styles Mnd countriesB 
Efficient funds present M coefficient equMl to 1, semi-efficient funds hMve M coefficient Netween 0BE Mnd 
0BEE, Mnd inefficient funds hMve M coefficient Nelow 0BEB 
 

Efficient    S emi-Efficient   Inefficient   

4 L. G. (Spain) 25 L. V . (Netherlands) 188 L. V . (France) 

3 L. G. (France) 51 L. V . (Italy) 23 L. B . (Spain) 

61 L. G. (U K) 4 L. B . (Italy) 1 M . V . (Netherlands) 

21 L. V . (Germany) 33 L. B . (France) 7 M . B . (Germany) 

98 L. V . (Spain) 29 M . V . (France) 3 M . G. (Germany) 

107 L. V . (U K) 5 M . B . (Italy) 4 M .  B . (Spain) 

52 L. B .(Germany) 13 M . B . (France) 4 S. G. (Germany) 

1 L. B . (Netherlands) 74 M . B . (U K) 4 S. V . (Spain) 

397 L. B . (U K) 28 M . G. (U K) 60 S. B . (U K) 

10 M . V . (Italy) 7 S. B . (Germany) 38 S. G. (U K) 

23 M . V . (Spain) 3 S. B . (Netherlands) 16 S. V . (U K) 

28 M . V . (U K) 7 S. V . (Netherlands) 11 S.B . (Italy) 

4 S. V . (Italy) 4 S. B . (France) 

4 S. V . (France)     

813 283 362 
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T MNle IV : E fficiency I evel using Multiplier GynMmic GMtM E nvelopment AnMlysis 

NMsed on GirectionMl GistMnce Function 

 
The tMNle presents the efficiency level of mutuMl funds Mcross investment styles Mnd countries using 
multiplier dynMmic dMtM envelopment MnMlysis NMsed on the directionMl distMnce functionB 
 

Efficient (C oeff=1)  Semi-Efficient (C oeff 0.9-0.99) Inefficient (C oeff 0<0.9) 

1.0 Large Growth (Spain) 0.965 Large V alue (Netherlands) 0.868 Large V alue (France) 

1.0 Large Growth (France) 0.961 Large V alue (Italy) 0.865 Large B lend (Spain) 

1.0 Large Growth (U K) 0.980 Large B lend (Italy) 0.809 M id V alue (Netherlands) 

1.0 Large V alue (Germany) 0.967 Large B lend (France) 0.865 M id B lend (Germany) 

1.0 Large V alue (Spain) 0.932 M id V alue (France) 0.765 M id Growth (Germany) 

1.0 Large V alue (U K) 0.935 M id B lend (Italy) 0.565 M id B lend (Spain) 

1.0 Large B lend (Germany) 0.930 M id B lend (France) 0.760 Small B lend (Germany) 

1.0 Large B lend (Netherlands) 0.916 M id B lend (U K) 0.873 Small Growth (Germany) 

1.0 Large B lend (U K) 0.925 M id Growth (U K) 0.759 Small V alue (Spain) 

1.0 M id V alue (Italy) 0.980 Small B lend (Germany) 0.883 Small B lend (U K) 

1.0 M id V alue (Spain) 0.963 Small B lend (Netherlands) 0.766 Small Growth (U K) 

1.0 M id V alue (U K) 0.926 Small V alue (Netherlands) 0.880 Small V alue (U K) 

1.0 Small V alue (Italy) 0.922 Small B lend (France) 
 1.0 Small V alue (France) 

   
 


