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Abstrac t 

Comple x reasoning ,  suc h a s tha t  elicite d b y G R E 

'logical '  reasonin g problems ,  i s  demandin g fo r 

human reasoner s an d beyon d th e competenc e o f 

any existin g compute r  program .  W e repor t  fou r 
experiment s carrie d ou t  t o investigat e th e 

questio n o f  wha t  make s thes e problem s difficult . 

The experiment s establishe d thre e cause s o f 

difficulty :  th e natur e o f  th e logica l  tas k 
(Experimen t  1) ,  th e natur e o f  th e incorrec t  foil s 

(Experimen t  2) ,  an d th e natur e o f  th e correc t 

conclusion s (Experiment s 3  an d 4) . 

Introduction 

Most  psychologica l  studie s o f  reasonin g 

concer n deduction s tha t  ar e logicall y 

straightforward .  Eve n thos e deduction s tha t  ar e 

difficul t  fo r  h u m a n reasoner s ar e eas y fo r 

compute r  reasonin g programs .  Certai n 
inferentia l  problems ,  however ,  ar e demandin g 

fo r  huma n reasoner s an d impossibl e fo r  al l 

curren t  compute r  programs .  The y includ e a 
clas s o f  problem s i n th e Graduat e Recor d 
Examinatio n ( G R E )  develope d b y Educationa l 

Testin g Servic e t o predic t  performanc e i n 

graduat e school .  Th e examinatio n ha s section s 

measurin g mathematical ,  verbal ,  an d analytica l 

ability .  Th e analytica l  sectio n contain s tw o 

sort s o f  problem ,  whic h ar e know n respectivel y 
as analytica l  problem s an d logica l  problems . 

Her e i s a n exampl e o f  a  G R E logica l  reasonin g 

problem : 
Childre n bor n blin d o r  dea f  an d blin d 

begi n socia l  smilin g o n roughl y th e 

same schedul e a s mos t  children ,  b y 
abou t  thre e month s o f  age . 
Th e informatio n abov e provide s 
evidenc e t o suppor t  whic h o f  th e 
followin g hypotheses : 

A.  Fo r  babie s th e surviva l  advantag e 

of  smilin g consist s i n bondin g th e 
caregive r  t o th e infant . 

B.  Babie s d o no t  smil e whe n n o on e 

els e i s present . 
C.  Th e smilin g respons e depend s o n 

inbor n trai t  determinin g a  certai n 

patter n o f  development . 

D.  Smilin g betwee n person s basicall y 

signal s a  mutual  lac k o f  aggressiv e 

intent . 

E.  W h e n a  bab y begin s smiling ,  it s 
caregiver s begi n respondin g t o i t  a s 

the y woul d t o a  perso n i n 

conversation . 
Thi s proble m i s easy ,  a s reader s m a y chec k fo r 

themselves .  (Th e correc t  answe r  i s  below) . 

Yet ,  n o curren t  compute r  progra m ca n tak e suc h 

problem s verbati m an d reaso n it s wa y throug h t o 
th e correc t  conclusion .  Ther e ar e a t  leas t  thre e 

difficulties :  th e extractio n o f  th e logica l  structur e 

of  th e problems ,  th e variet y o f  th e inferentia l 

task s pose d b y th e problems ,  an d thei r  relianc e 
ofte n i n subtl e way s o n genera l  knowledge . 
Some G R E logica l  reasonin g problem s ar e muc h 

harde r  tha n thi s example ,  bu t  wha t  al l  th e 

problem s hav e i n c o m m o n i s a  basi s i n rea l  lif e 

example s an d a  three-par t  structure :  a n initia l 

text ,  a  sentenc e tha t  pose s th e task ,  an d a  se t  o f 

fiv e option s containin g on e correc t  answe r  an d 
fou r  incorrec t  foils . 

No-on e know s wha t  make s a n G R E 
logica l  reasonin g proble m difficul t  fo r  huma n 

reasoners .  Ou r  ai m i n th e presen t  pape r  i s  t o 

begi n t o answe r  thi s question .  Ou r  studie s relie d 
on th e 12 0 G R E logica l  problem s tha t  ar e i n th e 

publi c domain .  Th e correc t  answe r  t o th e 
proble m abov e i s optio n C .  I t  depend s o n th e 
followin g argument :  I f  blin d childre n star t  t o 
smil e a t  th e sam e poin t  i n thei r  developmen t  a s 
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sighte d children ,  the n smilin g i s no t  learned , 

becaus e i t  coul d b e learne d onl y iVo m seein g a 

caregive r  smile .  I f  smilin g i s no t  learned ,  i t 

must  depen d o n a n inbor n disposition .  Thi s 

proble m call s fo r  a n inference ,  bu t  othe r 

problem s pos e othe r  tasks .  W e begi n ou r 

investigatio n wit h a  stud y o f  thes e tasks . 

The nature of the inferential task: 

Experimen t  1 

G RE logica l  problem s fal l  int o fou r 

principa l  categorie s i n term s o f  th e task s the y 

pose :  1 .  Problem s o f  identifyin g whic h optio n 

ca n b e inferre d fro m th e text ,  2 .  Problem s o f 

identifyin g a  missin g premis e i n th e argumen t  o f 

th e text ,  3 .  Problem s o f  identifyin g a  weaknes s i n 

th e argumen t  i n th e text ,  an d 4 .  Problem s o f 

identifyin g th e logica l  relatio n betwee n tw o 

proposition s i n th e text .  Thes e task s probabl y 

diffe r  i n thei r  intrinsi c difficulty ,  bu t  i t  i s 

impossibl e t o m a k e a  genera l  comparison , 

becaus e th e natur e o f  th e tas k i s  inevitabl y 

confounde d wit h it s content .  O n e comparison , 

however ,  i s  feasible ,  an d i t  concern s a  differenc e 

tha t  th e menta l  mode l  theor y predicts .  I t  shoul d 

be easie r  t o identif y a  conclusio n tha n t o identif y 

a missin g premise .  Conside r  a  simpl e 

illustrativ e example ,  suc h a s a n inferenc e o f  th e 

followin g form : 

A o r  B ,  o r  both . 

Not  A . 

B. 

Accordin g t o th e theor y o f  menta l  model s (se e 

e.g .  Johnson-Lair d an d Byrne ,  1991) ,  th e tas k o f 

drawin g a n inferenc e call s fo r  constructin g 

model s o f  eac h o f  th e possibilitie s consisten t 
wit h th e premises .  I n fact ,  thes e premise s hav e 

onl y a  singl e model : 

-• A B 

wher e "-> "  denote s negation .  Reasoner s ca n 

the n determin e whic h optio n i s  tru e i n th e 

models ,  i.e .  a n optio n o f  th e form ,  B .  I n 

contrast ,  a  missing-premis e proble m ha s a  tex t 

whic h i s a n inferenc e wit h a  missin g premise : 

A o r  B ,  o r  both . 

B. 

Reasoner s ca n construc t  th e model s o f  th e 

disjunctiv e premise : 

A -- B 

- A B 

A B 
wher e eac h ro w i s a  mode l  o f  a  differen t 

possibility .  Reasoner s ca n no w tr y t o wor k ou t 

h o w th e model s shoul d b e modifie d i n orde r  t o 

yiel d th e conclusion :  B .  On e suc h modificatio n 

i s t o eliminat e th e firs t  model .  Th e nex t  ste p i s 

t o formulat e a  premis e tha t  wil l  d o th e job ,  tha t 

is ,  a  premi.s e tha t  negate s th e mode l  bu t  leave s 

th e othe r  model s intact ,  e.g. ;  I f  A  the n B .  Th e 

option s i n th e problem ,  however ,  m a y no t 

contai n thi s premise .  Anothe r  modificatio n t o 

th e model s i s  t o eliminat e th e firs t  an d thir d 

models .  Again ,  thi s sic p call s fo r  workin g ou t  a 

premis e tha t  wil l  d o th e job ,  i.e. ,  no t  A ,  an d 

checkin g i t  agains t  th e options .  Hence ,  th e tas k 

of  identifyin g a  missin g premis e i s  mor e 

complicate d tha n th e tas k o f  identifyin g a 

conclusion .  Reasoner s mus t  examin e th e 
relatio n betwee n th e premise s an d th e 

conclusion ,  tr y t o figur e ou t  wha t  informatio n i s 

neede d fo r  a n inferenc e fro m th e premise s t o th e 

conclusion ,  an d the n chec k whethe r  thi s 

informatio n i s amon g th e options . 

Experimen t  I  teste d th e predictio n tha t 

inferentia l  problem s shoul d b e easie r  tha n 

missing-premis e problems .  I t  use d problem s 

wit h a n identica l  content ,  consistin g o f  a  tex t 

followe d b y a  singl e tes t  ite m fo r  th e participant s 

t o evaluate .  Th e problem s wer e base d o n si x 

inferentia l  problem s an d si x  missing-premis e 

problem s fro m th e sampl e o f  12 0 G R E problems . 

Al l  1 2 problem s wer e difficult ,  a s performanc e 

wit h the m i n th e G R E showed .  W e constructe d 

fou r  version s o f  eac h o f  th e problems :  a  vali d 

inference ,  a n invali d inference ,  a  correc t  missin g 
premise ,  an d a n incorrec t  missin g premise .  Th e 

vali d conclusio n wa s th e origina l  correc t  option , 

th e invali d conclusio n wa s th e mos t  frequentl y 
chose n foi l  i n th e origina l  item ,  an d s o on .  Th e 

resultin g 4 8 experimenta l  problem s wer e divide d 

int o fou r  sets ,  eac h includin g thre e differen t 
problem s th e fou r  sorts ,  an d th e participant s 

carrie d ou t  al l  th e problem s i n a  set .  Thus ,  th e 

participant s encountere d a  particula r  conten t  onl y 

once ,  an d carrie d ou t  thre e problem s o f  th e fou r 

differen t  sorts ,  bu t  eac h conten t  occurre d equall y 

ofte n i n th e thre e sort s o f  proble m i n th e 

experimen t  a s a  whole .  Th e participant s wer e 

allowe d t o us e pape r  an d pencil ,  an d wer e 

encourage d t o writ e o r  dra w whateve r  the y ha d 

i n min d o n th e proble m pag e durin g th e cours e 

of  solvin g a  problem .  Afte r  the y ha d evaluate d 

th e putativ e conclusion ,  the y rate d it s difficult y 

on a  7-poin t  scale .  W e teste d 2 0 Princeto n 
undergraduate s individually . 
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Tabl e 1 :  Th e percentage s o f  correc t  responses , 

th e mea n latencie s (i n minutes) ,  an d th e mean s o f 

th e rate d difficultie s t o th e fou r  sort s o f  problem s 
i n Experimen t  1 . 

Vali d conclusio n 
Invali d conclusio n 

Vali d conclusio n 
Invali d conclusio n 

Inferentia l  problem s 
% Correc t  Latenc y Ratin g 
51 2.7 5 12 0 
63 2.8 4 ^^ 5 

Missing-premise problems 
% Correc t  Latenc y Ratin g 
61 3.2 1 .3.8 2 
65 3.3 1 3.4 9 

T h e result s ar e show n i n Tabl e 1 . 

Ther e wa s n o reliabl e differenc e i n accurac y 

betwee n th e problems ,  bu t  th e participant s 

responde d t o th e inferentia l  problem s 

significantl y faste r  tha n t o th e missing-premis e 

problem s (z=2.88 ,  p<.002) ,  an d the y als o rate d 
the m a s significantl y easie r  (z=1.66 ,  p<.05) . 

(Her e an d throughou t  th e paper ,  th e test s o f 

significanc e wer e Wi lcoxo n signed-rank s 
matched-pair s tests. )  N o othe r  difference s wer e 

reliable .  Th e result s accordingl y corroborate d 
our  predictio n tha t  i t  shoul d b e easie r  t o evaluat e 

a putativ e conclusio n tha n a  putativ e missin g 

premise . 

The effect of foils: 

Experimen t  2 

Experimen t  2  concerne d onl y thos e 

G RE logica l  reasonin g problem s i n whic h th e 
tas k wa s t o selec t  th e optio n tha t  coul d b e 

inferre d fro m th e text .  A  salien t  sourc e o f 
difficult y shoul d b e th e se t  o f  fiv e option s fro m 
whic h th e testee s selec t  thei r  choice .  W e ca n 
classif y option s int o thos e tha t  are :  1 .  valid ,  i.e . 

the y follo w fro m th e tex t  (an d genera l 
knowledge) ;  2 .  consisten t  wit h th e text ,  i.e .  the y 

m ay b e tru e give n th e text ,  bu t  the y d o no t 
follo w fro m it ;  3 .  inconsistent ,  i.e .  the y ar e fals e 

give n th e text ;  an d 4 .  irrelevant ,  i.e .  whethe r  tru e 

or  false ,  the y ar e consisten t  wit h th e text . 

Reader s shoul d not e tha t  al l  th e foil s i n th e 
sampl e proble m i n th e Introductio n ar e 

irrelevant .  Indeed ,  i f  al l  th e foil s ar e irrelevan t 
or  inconsistent ,  a  proble m i s likel y t o b e easy . 

But ,  th e presenc e o f  a  consisten t  foi l  shoul d 

rende r  a  proble m mor e difficult .  Reasoner s 
ofte n fai l  t o construc t  al l  th e model s o f  th e 

premises ,  an d i n thi s cas e the y m a y easil y 
confus e a  consisten t  conclusion ,  whic h i s tru e i n 
some o f  th e model s o f  th e premises ,  wit h a 

necessar y conclusion ,  whic h mus t  b e tru e i n al l 

th e model s o f  th e premise s (Johnson-Laii d an d 

Byrne ,  1991) .  W e therefor e use d si x difficul t 

inferentia l  problem s (thos e i n th e previou s 

experiment )  an d si x eas y inferentia l  problem s 

fro m th e poo l  o f  12 0 G R E problems .  Fo r  eac h 

of  th e difficul t  problems ,  w e change d th e mos t 

seductiv e foi l  (a s show n b y th e result s fro m th e 

G RE test )  t o mak e i t  inconsisten t  wit h th e text . 

Likewise ,  fo r  eac h o f  th e eas y problems ,  w e 

change d a n inconsisten t  foi l  t o mak e i t  consisten t 

wit h th e text .  W e divide d th e resultin g 2 4 

problem s int o tw o sets ,  eac h consistin g o f  th e 

origina l  version s o f  thre e difficul t  an d thre e eas y 
problems ,  an d modifie d version s o f  th e othe r  si x 

problems .  W e assigne d a  se t  t o eac h participan t 

at  random ,  s o tha t  h e o r  sh e sa w a  tex t  onl y once . 

We teste d 3 2 Princeto n undergraduate s 

individually .  The y wer e allowe d t o tak e as 

much tim e a s the y neede d fo r  eac h problem . 

Table 2: The percentages of correct responses in 

Experimen t  2 

Easy problems / Difficult problems 
Origina l  versio n 9 9 5 3 
Modifie d versio n 7 8 7 0 

Table 2 presents the percentages of 

correc t  response s t o th e fou r  sort s o f  problem . 
As predicted ,  th e modifie d eas y problem s wer e 

m a de harde r  wherea s th e modifie d difficul t 

problem s wer e m a d e easier ,  an d th e interactio n 

was highl y reliabl e ( z =  4.25 ,  p  <  .0001) . 
Hence ,  i t  i s  simpl e t o increas e th e difficult y o f  a n 

eas y proble m b y introducin g a  consisten t  foi l  an d 

t o decreas e th e difficult y o f  a  har d proble m b y 
introducin g a n inconsisten t  foil .  A s i t  happens , 

th e modifie d problem s n o longe r  differe d 
reliabl y i n difficult y ( z =  .21 ,  p  >  .4) .  But ,  th e 

manipulatio n o f  th e foil s  wa s unabl e t o m a k e th e 
difficul t  problem s as  eas y as  th e origina l 

version s o f  th e eas y problems ,  o r  t o m a k e th e 

eas y problem s a s har d a s th e origina l  version s o f 
th e difficult y problems .  Hence ,  othe r  factor s 

must  influenc e difficulty .  Indeed ,  Experimen t  1 
showe d tha t  th e difficul t  problem s wer e jus t  a s 
difficul t  whe n ther e wer e n o foils .  W e examine d 

th e effec t  o f  conclusion s i n th e nex t  experiment . 

The nature of conclusions: 
Experimen t  3 

I n thi s experiment ,  eac h tex t  wa s 

presente d wit h onl y a  singl e putativ e conclusion . 
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and th e tas k wa s t o determin e whethe r  o r  no t  i t 

followe d fro m th e text .  Th e material s wer e 

base d o n th e sam e se t  o f  problem s a s thos e i n th e 

previou s experiment .  Th e eas y problem s ha d a s 

thei r  putativ e conclusio n eithe r  th e origina l 

conclusio n (valid )  o r  th e origina l  inconsisten t 

foi l  (invalid) ,  an d th e difficul t  problem s ha d a s 

thei r  putativ e conclusio n cithe r  thei r  origina l 

conclusio n (valid )  o r  th e origina l  consisten t  foi l 

(invalid) .  Th e participant s wer e allowe d t o us e 

pape r  an d pencil ,  an d th e procedur e wa s th e 

same a s Experimen t  1 .  W e teste d 2 0 Princeto n 

undergraduate s individually . 

Table 3: The percentages of correct responses, 

th e mea n latencie s (i n minutes) ,  an d th e mean s o f 

th e rate d difficultie s t o th e fou r  sort s o f  problem s 

i n Experimen t  3 . 

Vali d conclusion s 

Invali d conclusion s 

Vali d conclusion s 

Invali d conclusion s 

Easy problem s 

'  Correc t  Latenc y Ratin g 

100 1.7 8 2.0 8 

83 1.8 2 2.8 2 

Difficul t  problem s 
i  Correc t  Latenc y Ratin g 

75 3.2 2 3.9 3 

58 3.2 0 4.2 8 

Tabl e 3  present s th e result s o t  th e 

experiment .  Overall ,  th e eas y problem s wer e 

reliabl y easie r  tha n th e difficul t  problem s o n al l 

thre e measure s ( z >  3.0 ,  p  <  .002 ,  i n al l  thre e 

cases) .  Th e vali d problem s yielde d a  greate r 
percentag e o f  correc t  response s tha n th e invali d 

one s ( n =  15 ,  c  >  116 ,  p  <  .0002 )  an d wer e rate d 

as mor e difficul t  ( z =  2.6 ,  p  <  .005).  Th e invali d 

eas y problem s depende d o n a  conclusio n tha t 

was inconsisten t  wit h th e text ,  an d th e invali d 
difficul t  problem s depende d o n a  conclusio n tha t 

was consisten t  wit h th e text .  Hence ,  th e invali d 

difficul t  problem s shoul d sho w a  greate r  increas e 

i n difficult y tha n th e invali d eas y problems . 
Thi s predictio n wa s no t  reliable ,  perhap s becaus e 

th e invali d difficul t  problem s san k t o a  leve l  o f 

accurac y tha t  wa s n o bette r  tha n chance .  Thi s 

'floor '  effec t  m a y hav e vitiate d th e latenc y an d 

ratin g measures . 

Experiment 4 

I n thi s experiment ,  eac h tex t  wa s agai n 

presente d wit h onl y a  singl e putativ e conclusion , 

and th e tas k wa s t o determin e whethe r  o r  no t  i t 

followe d fro m th e text .  Th e material s wer e 

base d o n th e sam e se t  o f  2 4 problem s a s 

Experimen t  2 .  Th e eas y problem s ha d eithe r  th e 

origina l  conclusio n (valid )  o r  th e modifie d foi l 

tha t  wa s consisten t  wit h th e tex t  (invalid) ,  an d 

th e difficul t  problem s ha d eithe r  th e origina l 

conclusio n (valid )  o r  th e modifie d foi l  tha t  wa s 

inconsisten t  wit h th e text .  Th e procedur e wa s 

th e sam e a s th e previou s experiment .  W e teste d 

20 Princeto n undergraduate s individually . 

Table 4: The percentages of correct responses, 

ih c mea n latencie s (i n minutes) ,  an d th e mean s o f 

th e rate d difficultie s t o th e fou r  sort s o f  problem s 

i n Experimen t  4 . 

Vali d conclusio n 

Invali d conclusio n 

Vali d conclusio n 

Invali d conclusio n 

Ea.s y problem s 

% Correc t  Latenc y Ratin g 

83 2.0 4 2.9 3 

53 2.2 7 3.4 7 
Difficul t  Problem s 

% Correc t  Latenc y Ratin g 

92 2.9 4 3.6 7 

9 0 2.7 7 3.5 0 

Tabl e 4  present s th e result s o f  th e 

experiment .  A t  first  sight ,  th e effec t  o f  th e 

experimenta l  manipulatio n wa s extraordinary . 

Overall ,  th e differenc e betwee n th e eas y an d 

difficul t  problem s almos t  disappeared :  i f 

anything ,  th e accuracie s switche d around ,  thoug h 

not  reliably ,  perhap s becaus e performanc e wit h 

th e invali d eas y problem s wa s a t  chance .  Onl y 

th e latencie s sho w a  significan t  advantag e fo r  th e 

eas y problem s ( z =  3.85 ,  p  <  .  0001) .  Wha t  i s 

strikin g i s th e interaction :  o n ever y measure ,  th e 

eas y problem s sho w a n advantag e fo r  th e vali d 

conclusion ,  wherea s th e differenc e disappear s fo r 

th e difficul t  problem s (th e interactio n wa s 
reliable ,  z  >  2.03 ,  p  <  .0 5 o n al l  thre e measures) . 

General Discussion 

Our  experiment s hav e show n th e 

existenc e o f  thre e factor s tha t  affec t  th e difficult y 

of  G R E logica l  problems .  Th e firs t  facto r  i s th e 

natur e o f  th e task .  Experimen t  1  corroborate d 

th e mode l  theory' s predictio n tha t  inferentia l 

problem s ar e easie r  tha n missing-premis e 

problems .  Hence ,  th e natur e o f  th e logica l  tas k 

affect s performance .  A  secon d facto r  i s th e 

natur e o f  th e foils .  Experimen t  2  showe d tha t  a n 

eas y proble m ca n b e mad e harde r  b y introducin g 

a foi l  tha t  i s  consisten t  wit h th e text ,  an d a 

difficul t  proble m ca n b e m a d e easie r  b y 
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introducin g a  foi l  tha t  i s  inconsisten t  wit h th e 

text .  A  thir d facto r  i s th e relatio n betwee n th e 

tex t  an d th e correc t  conclusion .  Experimen t  ?i 

showe d tha t  eas y problem s ar e easie r  tha n 
difficul t  problem s eve n whe n ther e ar e n o foil s 

and th e tas k i s merel y t o evaluat e a  singl e 

putativ e conclusion .  W h e n w e conside r  th e 

result s o f  Experimen t  3  an d 4  together ,  a  strikin g 

and unexpecte d phenomeno n emerges .  Th e 

participant s develope d a  strateg y base d o n 

problem s wit h invali d conclusion s tha t  wer e 

inconsisten t  wit h th e texts .  The y showe d a  bia s 

toward s respondin g "no" '  t o an y suc h problem , 

whic h i s th e correc t  response .  Thi s bias , 

however ,  ofte n le d the m t o ofte n respon d "yes " 

t o an y othe r  problem .  Th e resul t  i n Experimen t 

3 wa s tha t  performanc e wit h th e invali d difficul t 

problems ,  whic h hav e conclusion s tha t  ar e 

consisten t  wit h th e texts ,  fel l  t o a  chanc e level . 

Th e effec t  wa s mor e dramati c i n Experimen t  4 . 

The difficul t  problem s becam e easy ,  becaus e i t 

was simpl e t o determin e tha t  a  conclusio n wa s 
invali d - -  i t  wa s inconsisten t  wit h th e premises . 

But ,  performanc e wit h th e invali d conclusion s t o 

th e eas y problems ,  whic h ar e consisten t  wit h th e 

text ,  droppe d t o chanc e -  th e participant s 
responde d 'yes' ,  becaus e th e conclusio n wa s no t 
inconsisten t  wit h th e text .  Th e mora l  o f  thes e 

studie s i s tha t  reasoner s develo p particula r 

strategie s durin g th e cours e o f  experiment s (se e 

als o Johnson-Laird ,  Savary ,  an d Bucciarelli , 
1999) ,  an d thes e strategie s ca n b e exquisitel y 

tune d t o th e exigencie s o f  th e problems . 
Comple x reasonin g problems ,  suc h a s 

th e logica l  problem s i n th e G R E examination , 

var y i n thei r  difficulty .  W e hav e succeede d i n 

isolatin g thre e cause s o f  difficult y -  th e natur e o f 
th e task ,  th e natur e o f  th e foils ,  an d th e natur e o f 

th e conclusions .  A  tas k fo r  th e futur e i s t o 
determin e ho w th e logica l  structur e o f  th e text , 
take n i n conjunctio n wit h th e correc t  response , 

influence s difficulty . 

N e w s o m e,  Sergi o M o r e n o Rios .  Vladimi r 

Sloutsky ,  an d Jean-Baptisi c va n de r  Henst . 
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