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Abstract  This  article  investigates  the  relationship  between  corporate  social  responsibility  and

earnings management.  Using  panel  data  methodology  for  a  sample  of Spanish  non-financial

companies between  2005  and  2012,  we  find  a  negative  impact  of  corporate  social  responsi-

bility practices  on earnings  management.  Corporate  social  responsibility  is  related  to  ethical

and moral  issues  concerning  corporate  decision-making.  Engaging  in  socially  responsible  activ-

ities not  only  improves  stakeholder  satisfaction,  but  also  has  a  positive  effect  on corporate

reputation.

The results  show  that  corporate  social  responsibility  practices  may  be  an  organizational  device

that leads  to  more  effective  use  of  resources,  which  then  has  a  negative  impact  on earnings

management  practices.

©  2016  ACEDE.  Published  by  Elsevier  España,  S.L.U.  This  is an  open  access  article  under  the  CC

BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Earnings  management  has  recently  received  considerable
attention  both  from  regulators  and the popular  press.  Earn-
ings  management  can  be  defined  as  the  alteration  of  firms’
reported  economics  performance  by insiders  to  either mis-
lead  some  stakeholders  or  to  influence  contractual  outcomes
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(Healy  and Wahlen,  1999;  Leuz  et  al.,  2003). Managers
may  be inclined  to  manage  earnings  due  to  the existence
of  explicit  and implicit  contracts,  the firm’s  relation  with
capital  markets,  the need  for external  financing,  the  polit-
ical and  regulatory  environment  or  several  other  specific
circumstances  (Vander  Bauwhede,  2001).  These  deliberate
managerial  actions,  contrived  to disguise  the  real value
of  a  firm’s  assets,  transactions,  or  financial  position,  have
negative  consequences  for  shareholders,  employees,  the
communities  in which  firms  work,  society  at large,  and  man-
agers’  reputations,  job  security  and  careers  (Zahra  et  al.,
2005).

http://dx.doi.org/10.1016/j.brq.2016.02.002
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Accounting  earnings  are more  reliable  and more  infor-
mative  when  managers’  opportunistic  behavior  is  controlled
through  a  variety  of  monitoring  systems  (Dechow  et al.,
1996).  After  several  recent  financial  scandals,  there  has
been  an  international  trend  toward  developing  and  imple-
menting  corporate  governance  mechanisms  to fight against
the  opportunistic  behaviors  that  have  undermined  investors’
credibility  in  financial  information.  Corporate  governance
attributes  help  investors  by  aligning  the  interests  of  man-
agers  with  the interests  of shareholders  and  by  enhancing
the  reliability  of financial  information  and  the integrity
of  the  financial  reporting  process (Watts  and  Zimmerman,
1986).

Decades  of  empirical  research  have  focused  on  the fac-
tors  influencing  the  quality  of earnings,  specifically  the
accruals.  However,  there  is  also  increasing  attention  being
paid  to  the  managerial  activities  which  can  lead  to  the
manipulation  of  earnings.  Previous  studies  document  mixed
results  regarding  the  association  between  corporate  social
responsibility  (CSR)  and  transparent  financial  reporting.  In
this  article,  we  examine  the relationship  between  CSR and
earnings  quality  by  using  Spanish  firms  from  2005  to 2012.
The  earnings  quality  is  measured  by  using  the absolute  value
of  abnormal  discretionary  accruals  from the modified  Jones
model.

CSR  is related  to  ethical  and moral  aspects  about
corporate  decision-making  and  behavior  and,  as  such,
addresses  complex  issues  like environmental  protection,
human  resources  management,  health and  safety at work,
local  community  relations,  and relationships  with  suppli-
ers  and  customers  (Castelo  and  Lima,  2006). Engaging  in
socially  responsible  activities  not  only improves  stakeholder
satisfaction,  but  also  has a  positive  effect  on corporate  rep-
utation  (Orlitzky  et al.,  2003)  and  reduces  the financial  risk
incurred  by  the firm  (Orlitzky  and Benjamin,  2001).

CSR  research  has  employed  a variety  of  theories  and
methodologies  to  study  the potential  relationship  between
CSR  activities  and  other  traditional  measures  of a  firm’s
success  (Mahoney  and Roberts,  2007,  p.  234).  Previous
studies  focus  on  the link  between  CSR  and  economic  or
financial  firm’s  performance  (Moore,  2001;  Orlitzky et  al.,
2003;  Brammer  et al.,  2007)  and  the  evidence  is  mixed.  As
Jorgensen  and  Knudsen  (2006)  note,  this  relationship  rep-
resents  the most  questioned  area  of  CSR  (Angelidis  et al.,
2008);  while  a lot  of  research  points  in favor  of  a  mild  pos-
itive  relationship  (Aupperle  et al.,  1985;  McGuire  et  al.,
1988;  Orlitzky  et  al.,  2003;  Maron,  2006; Wu, 2006;  Rodgers
et  al.,  2013)  this connection  has not  been fully  established
(Neville  et  al.,  2005;  Prado-Lorenzo  et  al.,  2008; Park  and
Lee,  2009) and  the  mechanisms  through  which  financial
performance  is  enhanced  by  CSR  is  not  well  understood
(Jawahar  and McLaughlin,  2001;  Doh et al.,  2009). The  liter-
ature  review  suggests  there  remains  a lack  of  understanding
about  how  CSR initiatives  can  influence  on  accounting  qual-
ity  by  reducing  earnings  management.  Accordingly,  our  study
fills  this  gap  by  studying  the effects  of  CSR  practices  on
discretionary  accruals.

The  country’s  legal system,  economic  development,  the
importance  of  stock  markets  and ownership  concentration
all  affect  the country’s  accounting  standards,  which  in turn
affect  the  country’s  quality  of  financial  reporting.  We  use
Spanish  data  because  they  generally  reflect  an  institutional

setting  similar  to most  continental  countries,  classified  by  La
Porta  et  al.  (1997)  as French-origin  civil  law  countries,  where
high  concentration  of  ownership,  weak investor  rights  and
boards  which  are not  independent  of controlling  sharehol-
ders  are prevalent.1 Fundamental  stakeholders  in the Span-
ish  corporations  include  banks  and  industrial  firms,  although
the role  of  financial  institutions  is  not  as  prevalent  as  in other
countries  such  as  Germany  and Japan,  and the main  agency
problem  arises  from  controlling  and minority  shareholders,
as  occurs  in  most  European  countries.  The  international
accounting  literature  provides  evidence  that  the  magnitude
of  earnings  management  is  on  average  higher  in code-law
countries  with  low  investor  protection  rights,  compared  to
common-law  countries  with  high  investor  protection  rights
(Ali  and Hwang,  2000;  Ball  et al.,  2000;  Leuz  et  al.,  2003).

The  publication  of  new  European  rules  or  codes  of  best
practice  for  publicly  listed  companies  has  further  intensi-
fied  the  discussion  in Spain.  However,  Spain  is  a country
in which  corporate  social  responsibility  ranks  significantly
behind  others  such  as  the USA and  the UK.  The  reason  must
be  sought  in  a culture  which,  to  date,  has  not given  suf-
ficient  importance  to responsible  corporate  behavior.  The
Spanish  Accounting  Standards  Board  obliges  Spanish  firms
to  produce  and  disclose  an environmental  report  in their
annual  accounts  owing to  the  financial  repercussions  this
information  has  on  firms  and  the  growing  demand  for  this
information  from  users.  But  social  information  is  considered
voluntary  information.

The  study  is  organized  as  follows.  We  review  earlier
research  and  provide  the  rationales  for  our  hypothesis  in
‘Literature  review  and  hypothesis  development’  section.
This  is  followed  by  a presentation  of  the methodology,
including  how  the sample  was  obtained  and  the  data  gath-
ered  and  how  the  variables  used  were  measured  in ‘Research
design’  section.  We  describe  the  analysis  of the results  in
‘Results’  section  and  the  study  ends  with  the  main  conclu-
sions  in  ‘Conclusion’  section.

Literature review  and hypothesis
development

The  impact  of  CSR  on  economic  performance  has received
considerable  attention  in the literature  over the past  three
decades  (Waddock  and  Graves,  1997;  Griffin  and Mahon,
1997;  McGuire  et  al.,  1988;  McWilliams  and  Siegel,  2000,
2001;  Hillman  and Keim,  2001;  Simpson  and  Kohers,  2002;
Orlitzky  et  al.,  2003;  Coombs  and  Gilley,  2005;  Brine  et al.,
2006;  Margolis  et  al.,  2009;  Aras  et  al.,  2010).  The  instru-
mental  stakeholder  theory  (Donaldson  and  Preston,  1995;
Donaldson,  1999; Jones  and  Wicks,  1999)  argues  that  good
management  implies  positive  relationships  with  key stake-
holders,  which,  in turn,  improve  financial  performance
(Freeman,  1984;  Waddock  and Graves,  1997).  The  main  idea
here  is  that  everything  else  being  equal,  firms  that  practice
stakeholder  management  will  perform  better  in profitability,
stability  and growth  (Pesqueux  and Damak-Ayadi,  2005).

1 La Porta et al. (1999) report that 85 per cent of Spanish firms
have a controlling shareholder, in contrast to only 10 per cent in the
UK or 20 per cent in the US.
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For  the  purpose  of  this research,  stakeholder  theory  is
the  accepted  paradigm  to  explain  why  companies  involve
themselves  in socially  responsible  activity  as  a strategy  to
maximize  their  long-term  return  on investment  ---  sustain-
able  business  success,  by recognizing  the  importance  of each
stakeholder  group  and incorporating  this  knowledge  into
their  corporate  strategy.  Because  the  stakeholders  control
resources  that  are  essential  for  the existence  of the  organi-
zation,  a  manager  who  wishes  for the continued  success  of
the  firm  has  to  strategically  devote  his attention  to  the  needs
of  stakeholders.  From this  perspective,  socially  responsi-
ble  firms  are  inclined  to  foster  long-term  relationships  with
stakeholders  rather  than  maximize  their  short-term  profit.
The basic  assumption  behind this  theory  is  that  CSR may  be
an  organizational  device  that  leads  to  more  effective  use
of  resources  (Orlitzky  et  al.,  2003), which  then  has  a  posi-
tive  impact  on  corporate  financial  performance.  Transparent
financial  reporting  indicates  that  information  provided  to  a
firm’s  stakeholders  is  more  relevant  to  their  decision  mak-
ing.  In  this  regard,  providing  quality  earnings  is  closely
connected  to CSR  activities,  especially  in  the  aim  to  meet
the  needs  of  the stakeholders  (Choi  et al.,  2013).

Previous  research  (Gelb  and Strawser,  2001;  Chih  et  al.,
2008;  Choi  and Pae,  2001) argues  that  socially  responsible
firms  are  focused  not only on  increasing  current  profits  but
also  on  fostering  future  relationships  with  stakeholders  (the
long-term  perspective  hypothesis).  From  this  perspective,
socially  responsible  firms  are inclined  to  foster  long-term
relationships  with  stakeholders  rather  than  maximize  their
short-term  profit  (Choi  et  al.,  2013). Because  the  stakehol-
ders  control  resources  that are  essential  for  the existence  of
the  organization,  a manager  who  wishes  for  the continued
success  of  the firm  has  to  strategically  devote  his  attention
to  the  needs  of  stakeholders  (Choi  et  al.,  2013).  In  support  of
this  view,  empirical  evidence  demonstrates  that  firms  that
are  more  committed  to  CSR  engage  less  in earnings  man-
agement  (Chih  et  al.,  2008;  Hong  and  Andersen,  2011;  Choi
et  al.,  2013).

In  support  of  the  long-term  perspective  hypothesis,  the
study  of  Chih  et  al. (2008)  investigates  whether  the CSR-
related  features  of  1.653  corporations  in 46  countries  had  a
positive  or  negative  effect  on  the quality  of their  publicly
released  financial  information  during  the 1993---2002  period.
They  argue  that  since  it has  neither  been  documented,
nor  globally  tested  whether  CSR mitigates  or  increases  the
extent  of  earnings  management,  they  studied  three  kinds  of
earnings  management:  earnings  smoothing,  earnings  aggres-
siveness,  and  earnings  losses  and decreases  avoidance.  They
find  that  the  type  of relationship  between  CSR  and  earnings
management  depends  on  which  earnings  management  they
consider.  They  concluded  that  with  a  greater  commitment
to  CSR,  the  extent  of  earnings  smoothing  is  mitigated,  that
of  earnings  losses  and  decreases  avoidance  is  reduced,  but
the  extent  of  earnings  aggressiveness  is  increased.  So,  a firm
with  CSR  in  mind  tends  not to  smooth  earnings,  and  displays
less  interest  in  avoiding  earnings  losses  and decreases.  Hong
and  Andersen  (2011)  study  the  relationship  between  CSR  an
earnings  management.  They  address  two  forms  of earnings
management:  accruals  based and  activity  based.  Their  sam-
ple  consists  of non-financial  U.S.  firms  from  the  time  period
1995---2005.  They  find evidence  that  firms  which  engage  in
CSR  are  less  likely  to  manage  earnings.

The  paper  of  Choi  et al. (2013)  focuses  on  how  CSR  ratings
are  associated  with  earnings  quality  for  firms  with  different
ownership  structures.  They  use  a  sample  of  Korean  firms
from  2002  to  2008.  They  find  that  CSR  ratings  are nega-
tively  correlated  with  the level of  earnings  management
when  all  firms  are  considered.  However,  the  relationship  is
weaker  for  chaebol  firms  and  firms  with  highly  concentrated
ownership,  which  suggests  that  CSR  practices  can  be  abu-
sively  used  by  those  firms  to conceal  their  poor earnings
quality.

However,  an opposite  view  posited  by some  researchers
suggests  that  CSR  can be abused  by  managers  to  mask
their  opportunistic  behaviors  (the  managerial  opportunism
hypothesis).  CSR  policies  can  be  used  by  managers  as
their  entrenchment  strategy.  Consistent  with  this  argu-
ment,  Prior  et al. (2008)  document  a positive  impact
of  earnings  management  on  CSR  by  using archival  data
from  a  multi-national  panel  sample  of  593  firms  from  26
countries  between  2002  and  2004.  They  argue  that  earn-
ings  management  practices  damage  the  collective  interests
of  stakeholders;  hence  managers  who  manipulate  earnings
can  deal with  stakeholder  activism  and  vigilance  by  resort-
ing  to CSR  practices.  They  also  suggest  that  executives  with
incentives  to manage  earnings  will  be  very  proactive  in
boosting  their  public  exposure  through  CSR activities,  partic-
ularly  in firms  with  high  visibility.  Alternatively,  firms with
low  levels  of earnings  management  have  fewer  incentives
to seek  public  exposure  by  promoting  socially  responsible
activities.

Following  the long-term  perspective  hypothesis,  Chih
et  al.  (2008)  affirm  that  financial  transparency  and  account-
ability  (both  as  vital  to  shareholders  as  they  are to
employees,  customers,  communities,  and  leaders  at all lev-
els  of  society)  are fast becoming  principles  of  CSR that  could
reduce  the  extent  to  which insiders  abuse  their  information
advantage  over  outsiders.  So,  socially  responsible  firms  do
not  undertake  earnings  management.  The  reason  underlying
this  is  that  a  firm  that  is  socially  responsible  does  not hide
unfavorable  earnings  realizations  and,  therefore,  conducts
no  earnings  management  (Chih  et al.,  2008).  In  this  regard,
Shleifer  (2004)  interprets  that earnings  manipulation,  which
many  people  find  ethically  objectionable,  occurs  less  often
in  corporations  with  a strong  commitment  to  social  responsi-
bility.  CSR augments  transparency  and  reduces  the number
of  opportunities  to  manage  (Chih  et al.,  2008).  Similarly,
Gelb  and Strawser  (2001)  find  that  a  limited  sample  of  U.S.
firms  that engage  in  socially  responsive  activities  provides
more  informative  and/or  extensive  disclosures  compared
with  companies  that  are less focused  on  advancing  social
goals.  By equal  measure,  Shen  and  Chih  (2005)  find  that
greater  transparency  in accounting  disclosure  in the banking
industry  can  reduce  bank’s  incentive  to  manage  earnings.

In  line  with  previous  research  (Gelb  and Strawser,  2001;
Chih  et  al.,  2008;  Choi  and  Pae,  2001), we  expect  that
socially  responsible  firms  have  low  incentive  to  manage
earnings.  Alternatively,  firms  with  poor  CSR  activities  have
more  levels  of  earnings  management.  These  arguments  lead
to  the  following  hypothesis:

H1.  The  extent  of corporate  social  responsibility  is  nega-
tively  associated  with  the  level of  earnings  management.
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Table  1  Sample  characteristics.

Number  of

firm-year

observations

Percentage  of

firm-year

observations

286

Panel  A:  Composition  by  year

2005  46  16.08

2006  51  17.83

2007  45  15.73

2008  31  10.84

2009  25  8.75

2010 17  5.94

2011 24  8.39

2012 47  16.44

Panel  B:  Composition  by  industry

Manufacturing  32  11.19

Construction  35  12.24

Commercial  140 48.95

Service  79  27.62

Total 286  100

Research  design

Sample

The  sample  employed  in this  study  consists  of  the 100
most  reputable  Spanish  companies  according  to  the Merco
index  for  the period  2005---2012.  We  complement  these  data
on  corporate  responsibility  with  financial  data  from  SABI
database.  Following  previous  literature  on  earnings  manage-
ment,  we  do not consider  financial  firms  in  our  analysis  (Prior
et  al.,  2008;  Hong  and  Andersen,  2011). The  final  sample  is
an  incomplete  panel  data  of  286  firm-year  observations.

Panel  A  of  Table  1  shows  the distribution  of  the sample
by  year.  Panel  B  of  Table 1  provides  industry  breakdown.

Model  specification

The  purpose  of  this study  is  to  investigate  empirically  how
the  corporate  social  responsibility  in Spain  influences  the
level  of earnings  management.  Following  previous  studies
(Warfield  et al.,  1995;  Gabrielsen  et  al.,  2002)  we  employ
the  absolute  value  of  discretionary  accruals  [Abs(DACC)]  as
our  measure  of  earnings  management.  In  order  to evaluate
the  effect  of  CSR  on  discretionary  accruals,  we  regress  the
absolute  value  of  discretionary  accruals  [Abs(DACC)]  on  CSR
and  control  variables  (Model  1).

Abs(DACC)it =  ˇ0 +  ˇ1CSRit + ˇ2LEVit +  ˇ3SIZEit + ˇ4ROAit

+  ˇ5LISTit +  ˇ6BI  +  εit (1)

where  Abs(DACC)it is  the absolute  value  of  discretionary
accruals  in  year  t,  scaled  by lagged  total  assets;  CSR  is
a  is the  natural  logarithm  of  MERCO  index  in year  t;  LEV
as  end-of-year  total  liabilities  divided  by  end-of-year  total
equity;  SIZEit is  the  natural  logarithm  of  total  assets  in  year
t;  ROAit as net income  by  end-of-year  total  assets;  LIST  is a
dummy  variable  (company  listed  =  1,  else  =  0);  BI  is  a vector

of  industry  dummies  (Manufacturing  industry,  Construction
industry,  Commercial  industry,  Services).

Measurement  of  earnings  management

Prior  studies  used  discretionary  accruals  to  measure  the
extent  of earnings  management.  Discretionary  (abnormal)
accruals  are defined  as  total  accruals  minus  estimated
normal  (non-discretionary)  accruals,  where  the estimated
normal  accruals  can be derived  from a number  of  discre-
tionary  accruals  models  widely  used  in prior  studies  (Dechow
et  al.,  1995,  2003;  Larcker  and Richardson,  2004;  Kotari
et  al.,  2005;  Jones  et al.,  2008). Since  earnings  man-
agement  can  involve  either income-increasing  accruals  or
income-decreasing  accruals  to  meet  earnings  targets,  con-
sistent  with  prior  studies  (Warfield  et  al.,  1995; Reynolds  and
Francis,  2000;  Klein,  2002;  Van  Tendeloo  and  Vanstraelen,
2005;  Bowen  et  al.,  2008),  the magnitude  of absolute  dis-
cretionary  accruals  is  used in this study  to  assess  the extent
of  earnings  management.  A higher  magnitude  of  absolute
discretionary  accruals  corresponds  to  a greater  level of earn-
ings  management,  or  lower  accounting  quality,  and  vice
versa.

Following  Dechow  et  al. (1995),  we  compute  the  accrual
component  of earnings  as:

Total  Accrualsit =  (�CAit − �Cashit)  −  (�CLit − �STDit)

− Depit (2)

where  �CAit =  change  in  total  current  assets;  �Cashit =
change  in  cash  and  cash  equivalents;  �CLit =  change  in
total  current  liabilities;  �STDit =  change  in long-term  debt
included  in current  liabilities;  Depit = depreciation  and
amortization  expenses.

We  use  the  cross-sectional  version  of  the  modified  Jones
(1991)  model  to estimate  the non-discretionary  component
of  total  accruals  (TAC)  (DeFond  and  Jiambalvo,  1994;  Yeo
et  al.,  2002; Larcker  and  Richardson,  2004).

TACit

Ai,t−1

=  ˇ0 +  ˇ1

�REVit

Ai,t−1

+  ˇ2

PPEit

Ai,t−1

+  εit (3)

For  each year and  industry  we regress  total  accruals
(TAC)  on  the change  in revenues  (�REV)  and  the  level  of
gross  property,  plant  and  equipment  (PPE),  scaled  by  lagged
total  assets  (At−1)  in  order  to  avoid  problems  of  heterosce-
dasticity.  The  industry  classification  is  based  on  the  Spanish
National  Classification  of  Economic  Activities  (CNAE)  made
by  the  National  Institute  of  Statistics  (INE).  The  estimation
of  the regression  coefficients  is  carried  out  using  all  Span-
ish  firms  available  in  the SABI  database.  Industry-years  with
fewer  than  six observations  are excluded  from  the  analysis
(DeFond  and  Jiambalvo,  1994; Park  and  Shin,  2004).

Using  the  estimates  for  the regression  parameters,
(ˆ̌0, ˆ̌1, ˆ̌2),  we estimate  each sample  firm’s  non-
discretionary  accruals  (NDCA)  by  adjusting  the change  in
sales  for the change  in accounts  receivable  (�AR)  to  allow
for  the possibility  that  firms  could  have  manipulated  sales
by  changing  credit  terms  (Dechow  et  al.,  1995).

NDCAit = ˆ̌0 + ˆ̌1

�REVit −  �ARit

Ai,t−1

+ ˆ̌2

PPEit

Ai,t−1

(4)
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Table  2  Descriptive  statistics  of  estimated  discretionary

accruals.

Mean  Median  SD  T Sign

DACC-2005  0.010  −0.003  0.144  0.47  0.63

DACC-2006  0.020  0.000  0.130  1.09  0.27

DACC-2007  0.031  0.033  0.150  1.38  0.17

DACC-2008  −0.002  −0.012  0.123  −0.09  0.92

DACC-2009  −0.003  0.003  0.104  −0.14  0.88

DACC-2010  −0.030  −0.021  0.067  −1.84  0.08*

DACC-2011  −0.009  0.001  0.088  −0.50  0.62

DACC-2012  −0.008 −0.006 0.105 −0.52  0.60

DACC-Total 0.005 −0.002 0.123 0.68 0.49

* Significantly different from zero at the 0.10 level.
DAC: Discretionary accruals using the modified Jones model.

And  we  define  discretionary  accruals  (DACCit) for  firm  i

in  year  t  as  the  remaining  portion  of total  accruals:

DACCit =
TACit

Ai,t−1

−  NDCAit (5)

Following  previous  studies  (Warfield  et  al.,  1995;
Gabrielsen  et  al.,  2002)  we  employ  the absolute  value of
discretionary  accruals  [Abs(DACC)]  as  our  measure  of  earn-
ings  management.  Table  2 shows  the descriptive  statistics
of  estimated  discretionary  accruals,  and  t-test  to examine
if  the  mean  discretionary  accruals  are different  from  zero
did  not  find  evidence  of  income  increasing  or  decreasing
manipulation  in our sample,  except  for  the year  2010.

Independent  variable

We  use  the MERCO  index to  measure  the extent  of  CSR.
MERCO  is  the  Spanish  Monitor  of  Corporate  Reputation,  a
tool  that  is  already  a  reference  for  large  companies  in  the
assessment  and  management  of  their reputation,  as  it is the
only  Spanish  monitor  to  annually  evaluate  (since  2000)  the
reputation  of the companies  that  operate  in Spain,  as  is done
by  Fortune  or  The  Financial  Times.

Merco  seeks  to  measure  and  assess  the various  facets  that
make  up  a  firm’s  reputation.  It uses a process  based  on  a
variety  of  steps  that  are aimed  at collecting  data  from  dif-
ferent  sources  of  information.  The  processes  used by  Merco
to  obtain  the information  required  are:

1.  Interviews  with  directors.  The  aim  of this interview  is  to
ascertain  the  opinion  held  by  directors  of  the  most  impor-
tant  companies  in  Spain  about  the  corporate  reputation
of  firms  operating  in our  country.  Within  the appraisals
of  these  agents,  the  Merco  questionnaire  distinguishes
between  two  areas:  overall  rating,  in which  a director
rates  up  to  10  companies  which  he  or  she  considers  to
enjoy  the  best  reputation  in  his  or  her country,  regard-
less  of  the  firms’  activities;  sectorial  rating,  in which
those  answering  the questionnaire  are asked  to  indicate
the  two  firms  in their  own  sector  that enjoy  the best
reputation.

2.  Assessment  by  experts.  This  seeks  to  incorporate  in  the
corporate  reputation  rating  the views of  several  outside
agents.  In  this  stage,  the 90  firms  selected  in the previ-
ous  process  are rated  by  5  groups  of experts:  Financial

Table  3  Variables  assessment  by  group  of  experts.

Group  of  experts  Merco  dimension  Rated  variable

Financial  Analysts  Economic-financial

results

Economic-financial

results

Quality  of  the

economic

information.

NGO  Corporate  ethics

and  responsibility

Commitment  with

the  community.

Social  and

environmental

responsibility.

Consumer

Associations

Quality  of  the

commercial  offer

Quality  of  product

---  service.

Respect  for

consumer  rights.

Trade  Unions  Internal

reputation

Labor  quality.

Economic

Journalists

Corporate  ethics

and  responsibility

Transparency  of

information.

Accessibility.

Own: Merco (2013).

Table  4  Variables  analyzed  by  the  specialists.

Merco  dimension Rated  variable

Economic  and

financial  results

Sheetprofit.

Profitability.

Quality  of  the  economic  information.

Quality  of  the

commercial

offer

Product  values.

Brand  values.

Customer  service  and  care.

Internal

reputation

Labor quality.

Ethical  and professional  values.

Identification  with  the  business

project.

Corporate  ethics

and

responsibility

Ethical  corporate  behavior.

Commitment  to  the  community.

Social  and  environmental

responsibility.

International

dimension  of

the firm

Number  of  countries  in which  it

operates.

Turnover  abroad.

International  strategic  alliances.

Innovation  Investments  in  R+D.

New products  and services.

New channels.

Own: Merco (2013).

Analysts;  Consumer  Associations;  NGOs;  Trade  Unions;
and  Economic  Journalists  (Table  3).

3.  Direct  Assessment.  The  aim  is  to  have  a  rating  by  quali-
fied  specialists  in Analysis  and  Research  of  the relative
merits  and  corporate  reputation  presented  by  the 90
firms  selected  from  the  provisional  ranking.  This  rating
will  require  firms  to  accredit  their  reputational  values
via  a questionnaire  and documents  that back  up  the
information  in the same.  The  variables  analyzed  by  the
specialists  are shown  in  Table  4.
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Table  5  Weighting  percentages.

Overall  ranking  37%

Sectoral  ranking  8%

Financial  analysts  8%

Trade  unions  5%

Consumer  associations 5%

NGOs  5%

Economic  journalists 8%

Merco  tracking  8%

Merco  persons  8%

Direct  assessment  8%

Own: Merco (2013).

4. Merco  Tracking.  This  phase  seeks  to  obtain  a  rating  from
the  population  as  a whole  for  the  reputation  of the firms
selected  and  to  detect  any  possible  evolution  of  the rank-
ing.

Merco  Persons  is  a  monitor  that  seeks  to  identify  the
attractiveness  of  the various  firms  in  terms  of  places  to  work
in.  The  starting  point  here  is  the views  of various  agents:
the  firm’s  employees;  university  students;  former  students
of  business  schools;  the  general  population;  and  human
resource  managers.  It  also  uses benchmarking  to  make  a
comparison  of the  main  indicators  of  people  management.

The  final  ranking  is  calculated  at the close  of  each
phases  outlined  as  the  weighted  sum of  the scores
obtained  in  those  phases.  The  weighting  used  are given  in
Table  5.

Firms  which  do not  achieve  at least  8 points  from  other
firms  in  the  overall  ranking  or  that  receive  all  their  overall
points  from  a single  participating  firm,  aside from  their  own,
are  excluded  from  the  final  ranking.  If  necessary,  the  general
ranking  components  are  given  a weighting  to  remove  the
corporate  vote  effect.

Thus,  after  totaling  all the  Merco components  and  cor-
recting  the  possible  undesired  effects  (group  votes,  massive
votes  for  organizations  of  small  importance,  etc.),  we  obtain
a  score  index  over  10,000  and  the  ranking  derived  from  it,
which  is  published  annually.

Control  variables

To  control  for differences  in earnings  management  incen-
tives,  we include  the  following  variables  based  on  prior
research  (Ashbaugh,  2001;  Pagano  et  al.,  2002; Tarca,  2004;
Barth  et  al.,  2006;  Lang  et al.,  2006). First,  we  include
the  natural  logarithm  of  total  assets  (SIZE)  to  proxy  for
the  size  of a company.  The  political  cost hypothesis  states
that  larger  firms  are more  likely  to prefer  downward  earn-
ings  management,  because  the potential  for  government
scrutiny  increase  as  firms  are  larger  and  more  profitable
(Watts  and Zimmerman,  1990;  Young,  1999). Closer  scrutiny
by  outsiders  can  potentially  reduce  managers’  opportuni-
ties  to  exercise  their  accounting  discretion  in big  firms.  The
expected  relationship  between  discretionary  accruals  and
firm  size  is  negative.

Second,  the variable  leverage  (LEV)  controls  for  the  like-
lihood  of  bankruptcy.  A higher  total  debt  to  asset  ratio
indicates  a higher  possibility  of  debt  covenant  violation,

which  creates an incentive  to  increase  reported  earnings
thorough  accruals-based  earnings  management.  According
to  Park and  Shin  (2004),  firms  that  face financial  constraints
or  distress  have  an incentive  to  adjust  earnings  upward  in
order  to  avoid  a potential  loss  from  disclosing  a financial
problem.  These  arguments  would  predict  a  positive  relation-
ship  between  discretionary  accruals  and  financial  leverage.
Press  and  Weintrop  (1990)  and Sweeney  (1994)  also  report
that  firms  respond  to  debt contracting  by  strategically  repor-
ting  discretionary  accruals.

Third,  the  return  on  assets  (ROA)  is  included  as  a  proxy
for  the  profitability  of  a  firm.  Dechow  et al. (1995)  and
McNichols  (2000)  report  that  firms  with  abnormally  high
(low)  earnings  have  positive  (negative)  shocks  to  earnings
that  include  an  accrual  component  and  thus,  firms  with  high
(low)  earnings  tend  to  have  high  (low)  accruals.  As  a  conse-
quence,  one  is  more  likely  to  find  a positive  relationship  for
the  most profitable  firms.

Finally,  Lang  et  al. (2003)  find that  cross-listed  firms
appear  to  be less  aggressive  in  terms  of  earnings  man-
agement  and  report  accounting  data  that  are  more
conservative.  Firms  with  a foreign  exchange  listing  are  pre-
sumed  to  have  greater  incentives  to  report  transparently
because  they  are subject  to restrictions  imposed  by  differ-
ent  countries  and  are  exposed  to  a higher  litigation  risk.
Therefore,  we  include  a  dummy  variable  to  control  if is  a
cross-listed  firm  or  not. It  can  be expected  that  earnings
quality  is  enhanced  when  listed  on  an  international  capital
market  (Ball  et  al.,  2000,  2003).

We  also  include  industry  dummies  to  control  for  industry
effects  on  earnings  management.

Following  Petersen  (2009),  we  use  t-statistics  based  on
standard  errors  clustered  at  the firm  and  the year  level,
which  are  robust  both  to  heteroscedasticity  and within-firm
serial  correlation.2

Results

Descriptive  statistics

The descriptive  statistics  of  the  variables  are  shown  in
Table  6.  The  mean  value  of absolute  earnings  management
moves  around  0.089.  This  value  is  higher  in our  sample  in
comparison  to  that  of Choi  et  al. (2013)  and Prior  et  al.
(2008). The  descriptive  analysis  shows  that  the  CSR variable
(natural  logarithm  of  Merco  index)  shows  a mean  value  of
7.90.

In  Table  7,  the  absolute value  of discretionary  accruals
is  displayed  by  CSR  intervals,  suggesting  a  negative  relation
between  CSR  and  discretionary  accruals  with  an  inflection
point  for low  levels  of CSR.

The  correlation  matrix  between  variables  is  presented  in
Table  8. The  correlation  coefficient  of CSR with  size is  sig-
nificantly  positive.  The  correlation  coefficient  of  EM with
leverage  and  listing  firms  are significantly  positive,  and sig-
nificantly  negative  with  size.

2 The results are similar if we cluster by firm and include dummy
variables for each time period.
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Table  6  Descriptive  statistics.

Variable  Mean  Median  STD Min  Max

Abs  (DACC)  0.089  0.061  0.085 0.0003  0.3668

CSR  7.904  7.908  0.534 7.071  9.210

LEV  0.645  0.664  0.203 0.118  1.512

SIZE  12.234  12.000  2.187 6  18

ROA 0.034  0.033  0.063 −0.454  0.390

Yes (%)  No  (%)

LIST  74.2  25.8

Where Abs(DACC) is the absolute value of  discretionary accruals
using Jones modified model; CSR: natural logarithm of  Merco
index in year t;  LEV: as end-of-year total liabilities divided by
end-of-year total assets; SIZE: natural logarithm of total assets
in year t; ROA: as net income divided by end-of-year total assets;
LIST: dummy variable (company listed = 1, else = 0).

Table  7  Discretionary  accruals  by  CSR.

Range  of  CSR  Mean  Abs(DACC)

<10%  0.095

10---25%  0.092

25---50%  0.073

50---75%  0.085

>75% 0.075

Abs(DACC): absolute value of discretionay accruals using the
modified Jones model.

Multivariate  analysis

The  results  of  Model  1  are presented  in  Table  9.  We  use
t-statistics  based  on  standard  errors  clustered  at  the firm
and  the  year  level (Petersen,  2009),  which  are robust  both
to  heteroscedasticity  and  within-firm  serial  correlation.  The
results  show  a consistently  significant  negative  relationship
between  corporate  social  responsibility  practices  (CSR)  and
absolute  discretionary  accruals.  The  discretionary  accruals
are  substantially  lower  to  more  socially  responsible  firms,
and  this  difference  is  statistically  significant  at  the 0.05
level.  These  results  provide  strong  evidence  for  the  effect  of
corporate  social  responsibility  practices  in reducing  earnings

Table  9  Regressions  of  absolute  discretionary  accruals  on

independent  variables  and  control  variables.

Model:  Abs(DACC)it =  ˇ0 + ˇ1CSRit +  ˇ2LEVt +  ˇ3SIZEit + ˇ4ROAit

+  ˇ5 LISTit +  εit

Model

Variables  Estimated  coefficientt-Statistic

Intercept  0.1949  4.71***

CSR  −0.012 −1.93**

LEV  0.0458  2.15**

SIZE  −0.0040  −1.72*

ROA  0.1348  2.29**

LIST  0.0064  0.75

Industry  dummiesYes

N 286

R2 (adjusted)  0.132

F  5.28***

* Significantly different from zero at the 0.10 level (two-
tailed).

** Significantly different from zero at the 0.05 level (two-
tailed).
*** Significantly different from zero at the 0.01 level (two-
tailed).
Where Abs(DACC) is the absolute value of discretionary accruals
using Jones modified model; CSR: natural logarithm of  Merco
index in year t; LEV: as end-of-year total liabilities divided
by end-of-year total assets; SIZE: natural logarithm of total
assets in year t; ROA: as net income divided by end-of-year
total assets; LIST: dummy variable (company listed = 1, else =  0).
Models include industry dummies. Regressions are run using two-
way cluster standard errors (Petersen, 2009) at the time and firm
level which are robust to both heteroscedasticity and within-firm
serial correlation.

management  by  Spanish  firms.  Our  findings  provide  support
for Hypothesis  1.

These  results  are  consistent  with  the  findings  of  Chih
et  al. (2008), who  argue  that  companies  with  greater  CSR
conduct  less  earning  smoothing.  However,  these  results  are
in  contrast  with  the findings  of Prior  et al.  (2008),  who
found  a positive  impact  of  earnings  management  practices
on  CSR.  They  explain  such  a result  by  the  fact that  managers

Table  8  Correlation  matrix.

Abs(DACC)  CSR  LEV  SIZE  ROA LIST

Abs  (DACC)  1

CSR  −0.056  1

LEV 0.133*
−0.095  1

SIZE −0.153** 0.154** 0.062  1

ROA 0.015  −0.048  −0.273** 0.056  1

LIST 0.172**
−0.045  0.018  −0.608**

−0.058  1

* Significantly different from zero at the 0.05 level.
** Significantly different from zero at the 0.01 level.

Where Abs(DACC) is the absolute value of discretionary accruals using Jones modified model; CSR: natural logarithm of Merco in year
t; LEV: as end-of-year total liabilities divided by  end-of-year total assets; SIZE: natural logarithm of total assets in year t; ROA: as net
income divided by end-of-year total assets; LIST: as a dummy variable taking the value 1  if it is a listing firm and 0 if it  is  a no-listing
firm.



296  E.  Gras-Gil  et  al.

who  indulge  in  earnings  management  practices  have  two
reasons  to  satisfy  stakeholders’  interest.  First,  there  is  a
pre-emptive  reason-managers  anticipate  that  stakeholder
activism,  as  a result  of  earnings  manipulation,  may  dam-
age  their  position  in  the  firm. A good  way  of  avoiding  such
activism  is  to satisfy  stakeholders’  interests.  Second,  an
entrenchment  reason-manager  tends  to  collude  with  other
stakeholders  as  a hedging  strategy  against  disciplinary  ini-
tiatives  from  shareholders  affected  detrimentally  by  these
earnings  management  practices.

In terms  of  the control  variables,  we  find  that  absolute
discretionary  accruals  are decreasing  in size,  but  increas-
ing  in  leverage  and  profitability.  Agency  and  political  costs
explain  why  firm size  is  significantly  associated  with  earn-
ings  management.  The  coefficient  size  is  significant  and
negative.  Firm  size  is  clearly  a business  characteristic  that
exhibits  differences  in  the  degree  of  earnings  management,
showing  that  high  size  firms  have  less  discretionary  accruals.
This  is often  used  as  a proxy  for political  sensitivity.  Large
firms  with  large  profits  may  try  to  manage  earnings  down-
wards  (Zimmerman,  1983;  Liberty  and Zimmerman,  1986).
The  larger  the  firm,  the more  likely  managers  are  to  choose
income-decreasing  accruals.

The  control  variable  Leverage  (Lev)  is  found  to  be  sig-
nificantly  and  positively  related  to  absolute  discretionary
accruals.  High  leverage  has been  found  to  be  associated
with  closeness  to  the violation  of  debt  covenants  (Press
and  Weintrop,  1990),  and debt  covenant  violation  has  been
found  to  be  associated  with  discretionary  accrual  choice
(DeFond  and  Jiambalvo,  1994). To  avoid  debt  covenant
violation,  managers  of  highly  leveraged  firms  have  incen-
tives  to  make  income-increasing  discretionary  accruals.
However,  high  leverage  is  also  associated  with  financial
distress  (Beneish  and  Press,  1995).  According  to DeAngelo
et  al.  (1994), troubled  companies  have  large  negative
accruals  related  to  contractual  renegotiations  that  provide
incentives  to reduce  earnings.  Our  results  are  consistent
with  Watts  and Zimmerman  (1978),  DeFond  and Jiambalvo
(1994),  Sweeney  (1994)  and Dichev  and  Skinner  (2002).

Robustness  test

To  examine  the robustness  of our results,  we  carry  out
an  additional  analysis.  Different  measures  of  discretionary
accruals  are  used  in  the literature  to  proxy  for  earnings
management.  There  exists  extensive  literature  relating dis-
cretional  accruals  and  free  cash  flow  (Chung  et  al.,  2005;
Dechow  and  Ge,  2006;  Bukit  and  Iskandar,  2009). These
studies  establish  that  the  opportunity  for  earnings  man-
agement  is  higher  among  companies  with  high  surplus  free
cash  flow.  Free  cash  flow  (FCF)  is  defined  as  the excess  of
cash  available  to  a firm  after  it  has invested  in all  positive-
net-present-value  projects  that  is  not  paid  out in dividends
(Jensen,  1986).  Managers  of  low growth  firms  with  high  FCF
are  expected  to be  involved  in non-value  maximizing  activ-
ities  including  an increase  in perquisite  consumption  and
compensation  at the expense  of  shareholders  as  well  as  the
manipulation  of  accounting  number  (Jensen,  1989;  Shleifer
and  Visny,  1989; Lang  et  al.,  1991;  Christie  and  Zimmerman,
1994).

We  therefore  rerun  our  model  but  using  like  dependent
variable  the  free  cash  flow  (Model  2).  Free  cash  flow  is

Table  10  Regressions  of cash  flow  on  independent  varia-

bles  and  control  variables.

Variables  Estimated  coefficient  t-Statistic

Intercept  4.650  5.78***

CSR  −0.374 −2.48**

LEV  0.093  0.18

SIZE 0.964  16.77***

ROA  6.108  3.98***

LIST  −0.143  −0.47

Industry dummies  Yes

N  286

R2 (adjusted) 0.819

F  123.73***

** Significantly different from zero at the 0.05 level (two-
tailed).
*** Significantly different from zero at the 0.01 level (two-
tailed).
Where FCF: natural logarithm of free cash flow in year t; CSR:
natural logarithm of Merco index in year t; LEV: as end-of-year
total liabilities divided by end-of-year total assets; SIZE: natural
logarithm of total assets in year t; ROA: as net income divided
by end-of-year total assets; LIST: dummy variable (company
listed = 1, else = 0). Models include industry dummies. Regres-
sions are run using two-way cluster standard errors (Petersen,
2009) at the time and firm level which are robust to both het-
eroscedasticity and within-firm serial correlation.

measured  by  operating  income  before  depreciation  minus
expenses  such  as tax  expense,  interest  expense  and  dividend
(Lehn and  Poulsen,  1989).

FCFit = ˇ0 +  ˇ1 CSRit +  ˇ2 LEVt +  ˇ3 SIZEit + ˇ4 ROAit

+  ˇ5 LISTit +  εit

The results  of  this analysis  are shown  in  Table  10.  Ours
results  indicate  that CSR has  a  negative  impact  on  FCF.  The
results  can be interpreted  that  minor  CSR  high  free  cash  flow.
These  results  are consistent  with  our  Model  1, as  managers
of  high  free  cash  flow  companies  have incentive  to  engage  in
earnings  management.  The  results  again  support  Hypothesis
1. In  term  of  control  variables,  we  find  that  free  cash  flow  is
increasing  in  size  and  in ROA.  The  coefficients  are  significant
and  positive.

Conclusions

The motivation  for  firms  to engage  in  CSR  has been  an
unresolved  issue  for which  previous  research  has  yielded
mixed  results.  While  some researchers  suggest  that  CSR
engagement  is induced  by the long-term  perspectives  for
sustainable  operations  of a  business,  others  argue  that  CSR is
a  practice  used  by  managers  who  are  involved  in opportunis-
tic  behaviors.  Stakeholder  theory  is  the  accepted  paradigm
to  explain  why  companies  involve  themselves  in socially
responsible  activity  as  a  strategy  to  maximize  their long-
term  return  on  investment  ---  sustainable  business  success,
by  recognizing  the importance  of  each  stakeholder  group
and  incorporating  this  knowledge  into  their  corporate  strat-
egy.  Stakeholder  theory  regards  CSR as  a success  medium  for
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managing  stakeholder  relationships  (Ullman,  1985;  Roberts,
1992).

In  this  article,  we  examine  the relationship  between  CSR
and  earnings  quality  by  using  Spanish  firms  from  2005  to
2012.  For  the  analysis,  the  MERCO  index  is  employed  as
a  proxy  for  the  CSR  ratings  of  Spanish  firms.  The  earnings
quality  is measured  by  using  the absolute  value of  abnor-
mal  discretionary  accruals  from  the  modified  Jones  model.
In  particular,  we  explore  the thesis  that managers  manipu-
late  earnings  in order  to  obtain  private  benefits,  and through
these  practices  they  damage  the interests  of stakeholders.
A  firm  with  CSR  in  mind  tends  not  to  manipulate  earnings
because  it  is  not  a  responsible  practice.  And such  firms,
therefore,  should  act  in a responsible  manner  when  repor-
ting  accounting  information.

The  empirical  results  confirm  to our  theoretical  conten-
tion.  In particular,  we  find  a negative  impact  of  CSR  practices
on  earnings  management,  so  firms  that  are more  committed
to  CSR  engage  less in  earnings  management.  These  results
are  consistent  with  Chih  et al. (2008). They  find  that  compa-
nies  with  higher  social  responsibility  engage  in less  earnings
smoothing  and  less  earnings  decrease/loss  avoidance.  Simi-
larly,  Shleifer  (2004)  interprets  that  earnings  manipulation,
which  many  people find  ethically  objectionable,  occurs  less
often  in  corporations  with  a  strong  commitment  to  social
responsibility.  As  suggested  by  Hong  and  Andersen  (2011),
more  socially  responsible  firms  have  higher  quality  accruals
and  less  activity-based  earnings  management,  both  of  which
impact  financial  reporting  quality.

Socially  responsible  firms  are inclined  to  foster  long-term
relationships  with  stakeholders  rather  than  maximize  their
short-term  profit.  In  this  regard,  providing  quality  earnings
is  closely  connected  to  CSR activities,  especially  in that  both
aim  to  meet  the needs  of  the stakeholders.  This  reason
to  engage  in social  responsibility  is  supported  and supple-
mented  by  the  log stream  of  empirical  research  that  finds
that  CSR  and financial  performance  are positively  related
(Orlitzky  et  al.,  2003;  Brammer  et  al.,  2007).  In  this  regard,
as  Labelle  et al. (2010)  indicate,  higher  level  of  corporate
moral  development  is  associated  with  higher  quality finan-
cial  reporting.

Analysis  of  the  determinants  of  accounting  quality  has
important  policy  implications.  Since  all  EU countries  will
have  consistent  financial  reporting  rules,  future  improve-
ments  in  accounting  quality  will be  largely  dependent
on  changes  in a country’s  legal  and  political  system  and
financial  reporting  incentives.  Changing  a  country’s  overall
institutional  infrastructure  is  difficult,  so  addressing  finan-
cial  reporting  incentives  will  perhaps  be  the  least  costly
means  of  achieving  any  further  improvements  in  account-
ing  quality.  This  study  offers  insights  for policy  makers  and
managers  interested  in  enhancing  CSR.

These  results  must  be  interpreted  with  some  limitations
in  mind.  The  study  is not  free  from  external  validity  prob-
lems  caused  by  a restricted  sampling  frame  and  small sample
size.  Due  to  the  feasibility  of  collecting  CSR  and  finan-
cial  data,  the  study  includes  in  the sample  only  the  most
reputable  companies  in Spain.  To  enhance  generalizabil-
ity,  future  research  using increased  numbers  of  observations
including  all  Spanish  companies  is  encouraged.

Furthermore,  the results  show  some increase  of accruals
for  companies  with  a  medium-high  profile  of  CSR  activities.

This  may  reveal  a  potential  non-linear  relationship  (maybe
quadratic)  between  CSR  and  earnings  management.  Argu-
ments  taken  from  the  different  theories  also  may  support
this  idea.  Thus,  future  research  could  consider  this  issue  as
an  interesting  line  of  investigation.
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Neville, B.A., Bell, S.J., Mengüç,  B., 2005. Corporate reputation,
stakeholders and the social performance---financial performance
relationship. Eur. J.  Mark. 39 (9---10), 1184---1198.

Orlitzky, M., Benjamin, J.D., 2001. Corporate social performance
and firm risk: a meta-analysis review. Bus. Soc. 40 (4), 369---387.

Orlitzky, M., Schmidt, F.L., Rynes, S.L., 2003. Corporate social
and financial performance: a meta-analysis. Organ. Stud. 24,
403---441.

Pagano, M.,  Röell, A., Zehner, J., 2002. The geography of equity list-
ing: why do companies list abroad? J. Financ. 57  (6), 2651---2694.

http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0105
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0110
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0475
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0115
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0120
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0125
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0130
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0135
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0140
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0145
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0150
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0155
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0160
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0165
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0170
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0175
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0180
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0185
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0190
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0195
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0480
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0200
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0205
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0210
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0220
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0225
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0230
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0485
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0235
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0240
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0245
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0250
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0255
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0260
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0265
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0270
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0275
dx.doi.org/10.2139/ssrn.1866371
http://ssrn.com/abstract=1866371
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0285
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0290
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0295
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0300
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0305
http://www.merco.info/datafiles/0000/4004/El_proceso_de_elaboracion_de_Merco_2013.pdf
http://www.merco.info/datafiles/0000/4004/El_proceso_de_elaboracion_de_Merco_2013.pdf
http://www.merco.info/datafiles/0000/4004/El_proceso_de_elaboracion_de_Merco_2013.pdf
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0315
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0320
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0325
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0330
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0335


Corporate  social  responsibility  and earnings  management  299

Park, S., Lee, S., 2009. Financial rewards for social responsibility.
Cornell Hosp. Q. 50 (2), 168---179.

Park, Y.W., Shin, H.H., 2004. Board composition and earnings man-
agement in  Canada. J. Corp. Financ. 10, 431---457.

Pesqueux, Y., Damak-Ayadi, S., 2005. Stakeholder theory in perspec-
tive. Corp. Gov. 5 (2), 5---21.

Petersen, M.A., 2009. Estimating standard errors in finance panel
data sets: comparing approaches. Rev. Financ. Stud. 22  (1),
435---480.

Prado-Lorenzo, J.M., Gallego-Alvarez, I.,  Garcia-Sanchez, I.M.,
Rodriguez-Dominguez, L., 2008. Social responsability in Spain.
Practices and motivations in firms. Manage. Decis. 46 (8),
1247---1271.

Press, E., Weintrop, J., 1990. Accounting-based constraints in public
and private debt agreements: their association with lever-
age and impact on  accounting choice. J. Account. Econ. 12,
65---95.

Prior, D., Surroca, J., Tribo, J.A., 2008. Are socially responsible man-
agers really ethical? Exploring the relationship between earnings
management and corporate social responsibility. Corp. Gov. 16
(3), 160---176.

Reynolds, J.K., Francis, J.,  2000. Does size matter? The influence
of large clients on  office-level auditor reporting decisions. J.
Account. Econ. 30 (3), 375---400.

Roberts, R.W.,  1992. Determinants of  corporate social responsibil-
ity disclosure: an  application of stakeholder theory. Account.
Organ. Soc. 17,  595---612.

Rodgers, W.,  Choy, H.L., Guiral, A., 2013. Do investors value a firm’s
commitment to social activities? J. Bus. Ethics 114 (4), 607---623.

Shen, C.H., Chih, H.L., 2005. Investor protection, prospect theory,
and earnings management: an international comparison of the
banking industry. J. Bank. Financ. 29, 2675---2697.

Shleifer, A., Visny, R.W., 1989. Management entrenchment, the case
of manager-specific investment. J.  Financ. Econ. 25,  123---139.

Shleifer, A., 2004. Does Competition Destroy Ethical Behavior? Work-
ing Paper. Harvard University.

Simpson, W., Kohers, T., 2002. The link between social and financial
performance: evidence from the banking industry. J.  Bus. Ethics
35, 97---109.

Sweeney, A.P., 1994. Debt-covenant violations and managers’
accounting responses. J. Account. Econ. 17 (3), 281---308.

Tarca, A., 2004. International convergence of accounting practices:
choosing between IAS and U.S. GAAP. J. Int. Financ. Manage.
Account. 15 (1), 60---91.

Ullman, A.E., 1985. Data in search of  a theory: a critical exam-
ination of the relationships among social performance, social
disclosure and economic performance of  US firms. Acad. Manage.
Rev. 10, 540---557.

Van Tendeloo, B., Vanstraelen, A., 2005. Earnings management
under German GAAP versus IFRS. Eur. Account. Rev. 14 (1),
155---180.

Vander Bauwhede, H., 2001. Earnings Management in a Non-
Anglo-Saxon Environment: The Impact of Audit Quality, Public
Ownership and Stakeholders. Catholic University Leuven, Leu-
ven.

Waddock, S.A., Graves, S.B., 1997. The corporate social
performance---financial performance link. Strat. Manage. J. 18,
303---319.

Warfield, T., Wild, J.,  Wild, K., 1995. Managerial ownership,
accounting choices and informativeness of earnings. J.  Account.
Econ. 20,  61---91.

Watts, R., Zimmerman, J., 1978. Towards a positive theory of  the
determination of  accounting standards. Account. Rev. 53 (1),
112---134.

Watts, R., Zimmerman, J.,  1986. Positive Accounting Theory. Pren-
tice Hall, Englewood Cliffs, New Jersey.

Watts, R., Zimmerman, J., 1990. Positive accounting theory: a ten
year perspective. Account. Rev. 65 (1), 131---156.

Wu, M.L., 2006. Corporate social performance, corporate financial
performance, and firm size: a meta-analysis. J. Am. Acad. Bus.
8 (1), 163---171.

Yeo, G.H.H., Tan, P., Ho, K.W., Chen, S.S., 2002. Corporate owner-
ship structure and the informativeness of  earnings. J.  Bus.
Financ. Account. 29, 1023---1046.

Young, S., 1999. Systematic measurement error in  the estimation
of discretionary accruals: an evaluation of  alternative modelling
procedures. J. Bus. Financ. Account. 26 (7-8), 833---862.

Zahra, S.A., Priem, R.L., Rasheed, A.A., 2005. The antecedents
and consequences of  top management fraud. J. Manage. 31,
803---828.

Zimmerman, J.L., 1983. Taxes and firm size. J. Account. Econ. 5
(2),  119---149.

http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0340
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0345
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0350
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0355
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0360
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0365
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0370
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0375
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0380
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0385
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0390
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0395
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0400
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0405
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0410
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0415
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0420
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0425
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0430
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0435
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0440
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0490
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0445
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0450
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0455
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0495
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0460
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0465
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470
http://refhub.elsevier.com/S2340-9436(16)30002-0/sbref0470

	Investigating the relationship between corporate social responsibility and earnings management: Evidence from Spain
	Introduction
	Literature review and hypothesis development
	Research design
	Sample
	Model specification
	Measurement of earnings management
	Independent variable
	Control variables


	Results
	Descriptive statistics
	Multivariate analysis
	Robustness test


	Conclusions
	References


