
I m m e d i a t e Effect s o f  Discours e a n d Semant i c Contex t 

i n Syntacti c Processing :  Ev idenc e f r o m Eye-T rack in g 

Michael Spivey-Knowlton and Michael Tanenhaus 
Dept .  o f  Psychology ,  U .  o f  Rochester .  Rochester ,  N Y 1462 7 

s p i v e y @ p s y c h .  r o c h e s t e r .  e d u n \ tan@psych .  r o c h e s t e r .  e d u 

Abstract ' 

We monitored readers' eye-movements to examine the 
time-cours e o f  discours e an d semanti c influence s i n 
syntacti c ambiguit y resolution .  Ou r  result s indicat e 
immediat e an d simultaneou s influence s o f  referentia l 
contex t  an d loca l  semanti c fit  i n th e readin g o f  reduce d 
relativ e clause s (i.e. .  Th e hors e race d pas t  th e ba m fell.) . 
Thes e result s suppor t  a  mode l  o f  sentenc e processin g i n 
whic h alternative s o f  a  syntacti c ambiguit y ar e 
differentiall y  activate d b y th e bottom-u p input ,  an d 
syntactically-relevan t  contextua l  constraint s 
simultaneousl y ad d activatio n t o thei r  supporte d 
alternatives .  Competitio n betwee n comparabl y activ e 
alternative s ma y the n caus e slowe d readin g time s i n 
region s o f  ambiguity . 

I n t r o d u c t i o n 

Recent constraint-based models of syntactic ambiguity 
resolutio n propos e tha i  multipl e syntacti c alternative s ar e 
at  leas t  partiall y  availabl e a t  point s o f  loca l  ambiguity . 
Ambiguit y resolutio n i s viewe d a s a  continuou s proces s 
wit h loca l  an d contextua l  constraint s providin g suppor t  fo r 
th e competin g alternatives .  Th e initia l  availabilit y  o f  th e 
alternative s wil l  b e strongl y determine d b y a  variet y o f 
loca l  syntacti c constraint s (MacDonald ,  Pearlmutte r  & 
Seidenberg ,  1994) .  Correlate d constraint s fro m th e 
contex t  provid e evidenc e i n suppor t  o f  th e competin g 
alternative s (e.g. .  Bate s &  M a c W h i n n e y ,  1989 ; 
McClelland ,  St .  Joh n &  Taraban ,  1989 ;  MacDonald ,  i n 
pres s ;  MacDona l d e t  al ,  1994 ;  Spivey-Knowlton , 
True s wel l  &  Tanenhaus ,  1993 ;  Trueswell ,  Tanenhau s & 
Gamsey,  i n press) . 

Constraint-base d approache s ca n b e contraste d wit h 
two-stag e model s i n whic h initia l  syntacti c 
commitment s ar e mad e usin g onl y a  restricte d domai n o f 
syntacti c informatio n [e.g. ,  th e garden-pat h mode l  (Frazie r 
& Rayner ,  1982)] .  I n thes e models ,  initia l  commitment s 
ar e m a d e o n th e basi s o f  structurally-base d parsin g 
principle s suc h a s Minima l  Attachment .  Non-syntacti c 
constraint s ar e use d onl y t o evaluat e and ,  i f  necessary , 
hel p revis e th e initia l  syntacti c analysi s constructe d b y a n 
autonomou s syntacti c processo r  (e.g. ,  Rayner ,  Carlso n & 
Frazier ,  1983) . 

'  Supporte d b y a n NS F Graduat e Researc h Fellowshi p an d NI H 
Gran t  #HD27206 . 

Sentence s wit h reduce d relativ e clause s suc h a s Bever' s 
(1970 )  famou s sentenc e i n (1 )  hav e emerge d a s a n 
importan t  too l  fo r  contrastin g th e prediction s mad e b y 
constraint-base d an d two-stag e models : 

1. The horse raced past the bam fell. 

These  sentences typically result in "garden-paths" because 
reader s initiall y  assum e a  mai n claus e structur e rathe r  tha n 
a reduce d relative  claus e structure .  Accordin g t o two-stag e 
models ,  th e mai n claus e structur e i s  alway s chose n 
initiall y  becaus e i t  i s  syntacticall y simpler .  I n contrast , 
constraint-base d model s propos e tha t  ther e i s a  conspirac y 
of  factor s tha t  typicall y resul t  i n th e mai n claus e 
preference .  Mor e specifically ,  th e reduce d relativ e claus e 
require s a  relativel y rar e conjunctio n o f  a  ver b i n a  passiv e 
voic e no t  precede d b y a  "be "  form ,  an d a  transitiv e 
argumen t  structur e (se e MacDonal d e t  al ,  1994 ,  fo r 
discussion) . 

I n a  reduce d relativ e clause ,  th e subjec t  nou n phras e i s 
th e Patien t  o f  th e verb ,  wherea s i n a  mai n claus e i t  play s 
th e rol e o f  Agent .  Thus ,  a  nou n phras e tha t  i s a  poo r 
Agen t  an d a  goo d Patien t  fo r  th e ambiguou s verb ,  a s i n 
(2) ,  shoul d provid e stron g suppor t  fo r  a  reduce d relativ e 
clause .  I f  th e syste m ca n mak e immediat e us e o f  semanti c 
constraints ,  the n th e reade r  shoul d no t  experienc e a 
"garden-path "  i n sentenc e (2) .  I n fact ,  severa l  recen t 
studie s hav e confirme d thi s predictio n mad e b y th e 
constraint-base d approac h t o syntacti c ambiguit y 
resolution . 

2. The evidence examined by the judge turned out to be 
unreliable . 

In an experiment in which eye-movements were 
monitored ,  Trueswel l  e t  a l  (i n press )  showe d tha t  th e 
typica l  processin g difficult y observe d fo r  reduce d relative s 
i s sharpl y attenuate d wit h material s suc h a s thos e i n (2) . 
Wit h th e mos t  constrainin g materials ,  temporaril y 
ambiguou s reduce d relative s wer e n o mor e difficul t  tha n 
unambiguou s controls .  MacDonal d (i n press )  an d 
Pearlmutte r  an d MacDonal d (1992 )  hav e foun d simila r 
results .  I n addition ,  MacDonal d ha s show n tha t  themati c 
constraint s interac t  wit h ver b argumen t  structur e a s wel l 
as past-participl e frequenc y (MacDonal d e t  al ,  1994) . 
Finally ,  Burges s (1991 )  ha s show n tha t  th e parafovea l 
availabiUt y o f  a  wor d tha t  support s a  reduce d relativ e (e.g. , 
"by" )  interact s wit h th e effec t  o f  semanti c constraint . 
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Thes e studie s strongl y sugges t  tha t  loca l  semanti c 
constraints ,  i n particula r  th e semanti c fi t  betwee n a  nou n 
phras e an d a  potentia l  argumen t  position ,  hav e immediat e 
effect s o n syntacti c ambiguit y resolutio n unde r  condition s 
wher e multipl e syntacti c alternative s ar e available . 
However ,  i t  remain s unclea r  whethe r  constraint s fro m 
discours e contex t  ca n als o influenc e initia l  syntacti c 
ambiguit y resolution . 

Discours e contex t  is ,  i n principle ,  a  ric h sourc e o f 
constrain t  fo r  syntacti c ambiguit y resolution .  Incrementa l 
updatin g o f  a  discours e mode l  durin g sentenc e processin g 
woul d mak e availabl e a  variet y o f  constraint s tha t  coul d b e 
use d t o rapidl y evaluat e contextually-dependen t 
expressions ,  includin g referentia l  expression s (e.g. , 
anaphors )  an d othe r  expression s tha t  ca n b e viewe d a s 
discours e operator s suc h a s ver b tens e (Trueswel l  & 
Tanenhaus ,  1991) . 

I n thi s paper ,  w e use d relativ e clause s t o investigat e th e 
use o f  referentia l  constraint s provide d b y discours e 
context ,  unde r  condition s simila r  t o thos e i n whic h 
themati c contex t  effect s hav e bee n documented .  Grai n an d 
Steedma n (1985 )  argue d tha t  th e initia l  preferenc e fo r  th e 
mai n claus e interpretatio n i n th e reduce d relativ e 
ambiguit y i s du e t o th e bia s towar d interpretin g th e 
subjec t  nou n phras e (NP )  a s a  simpl e (unmodified )  N P 
when th e contex t  i s  consisten t  wit h ther e bein g a  singl e 
uniqu e referen t  fo r  tha t  N P .  The y poin t  ou t  tha t  a  simpl e 
defuiit e N P presuppose s a  uniqu e referen t  i n discourse ,  bu t 
a comple x definit e N P (i.e. ,  "th e actres s selecte d b y th e 
director" )  presuppose s a  se t  o f  referent s i n discourse . 
Thus ,  i f  a  se t  o f  actresse s existe d i n th e discours e context , 
reader s woul d initiall y  prefe r  th e reduce d relativ e 
interpretation ,  an d exhibi t  n o processin g difficulty .  Th e 
literatur e o n whethe r  suc h referentia l  constraint s ca n affec t 
initia l  syntacti c processin g ha s bee n largel y inconclusiv e 
(c f  Altmann ,  G a m h a m &  Dennis ,  1992 ;  Mitchell ,  Corle y 
& G a m h a m,  1992 ;  fo r  a  review ,  se e Spivey-Knowlto n & 
Tanenhaus ,  1994) .  I n previou s work ,  w e hav e argue d tha t 
thi s  i s becaus e th e effectivenes s o f  a  discours e constrain t 
depend s bot h o n th e strengt h o f  th e constrain t  an d th e 
availabilit y  o f  th e biase d syntacti c alternative s (Spivey -
Knowlto n e t  al ,  1993) . 

We repor t  tw o eye-movemen t  experiment s whic h 
demonstrat e that ,  contrar y t o previou s claim s i n th e 
literature ,  referentia l  constraint s ca n hav e immediat e 
effect s o n syntacti c ambiguit y resolution .  W e furthe r 
sho w tha t  discourse-base d contextua l  constraint s operat e i n 
concer t  wit h loca l  semanti c constraint s involvin g themati c 
roles . 

Experiment 1 

Sixteen sentences were preceded by contexts that contained 
eithe r  a  singl e referen t  fo r  th e initia l  N P i n th e targe t 
sentenc e (i.e. ,  on e actress )  o r  a  pai r  o f  referent s fo r  th e 
initia l  N P (i.e. ,  tw o actresses) .  Stimul i  wer e take n fro m 
Spivey-Knowlto n e t  al .  (1993) .  Exampl e stimul i  ar e 
shown i n (3) : 

3.  a .  1  N P Referen t  Context : 
An actres s an d th e producer' s niec e wer e auditionin g 
fo r  a  play .  Th e directo r  selecte d th e actres s bu t  no t 
th e niece . 
Reduce d Relativ e Target : 
The actres s selecte d b y th e directo r  believe d tha t  he r 
performanc e wa s perfec t 

b.  2  N P Referen t  Context : 
T wo actresse s wer e auditionin g fo r  a  play .  Th e 
directo r  selecte d on e o f  th e actresse s bu t  no t  th e 
other . 
Unreduce d Relativ e Target : 
The actres s w h o wa s selecte d b y th e directo r 
believe d tha t  he r  perfMmanc e wa s perfect . 

Additionally, a rating task was conducted on 20 subjects 
t o obtai n rating s fo r  th e typicalit y o f  th e initia l  N P bein g 
an Agen t  o f  th e give n ver b (i.e. ,  "O n a  scal e fro m 1  t o 7 , 
h o w typica l  i s  i t  fo r  a n actres s t o selec t  someon e o r 
something?) . 

Eye movement s an d fixatio n duration s wer e recorde d 
fro m a  differen t  se t  o f  2 0 subject s readin g on e versio n o f 
eac h stimulu s (fro m th e 2  X  2  factoria l  o f  Contex t  b y 
Targe t  Sentence) ,  amon g 3 2 filler  stimuli . 

For  eye-movemen t  analysis ,  th e targe t  sentence s wer e 
segmente d int o fou r  regions :  Initia l  N P /  ver b /  "by" -
phras e /  mai n ver b +  on e wor d / .  Th e ver b regio n i s th e 
poin t  ambiguity .  T h e "by"-phras e provide s stron g 
probabilisti c  disambiguation ,  bu t  i s stil l  formall y 
syntacticall y ambiguou s (th e sentenc e coul d b e a n 
intransitiv e mai n claus e wit h a  locativ e "by"-phrase) . 
Finally ,  th e mai n ver b regio n completel y resolve s th e 
ambiguit y a s a  reduce d relative . 

Figur e 1  show s th e tota l  tim e tha t  th e eye s spen t  i n th e 
recordin g regions ,  includin g regressiv e fixations.  Clearly , 
th e syntacti c ambiguit y i n th e reduce d relativ e produce d 
processin g difficult y i n th e I N P referen t  context ,  bu t  no t 
i n th e 2 N P referen t  context .  However ,  i t  m a y b e tha t 
includin g regressive  fixations  i n calculatin g readin g time s 
conflate s initia l  processin g effect s wit h evaluativ e 
"second-stage "  processin g effects . 

Therefore ,  i t  i s  necessar y t o separat e readin g time s fo r 
th e first  pas s throug h a  regio n fro m readin g time s o f 
regressiv e (secon d pass )  eye-movements .  I n bot h 
contexts ,  th e secon d pas s readin g time s showe d smal l 
nonsignifican t  elevation s i n readin g tim e du e t o syntacti c 
ambiguity .  However ,  fu-s t  pas s readin g time s a t  th e "by" -
phras e (Figur e 2 )  showe d a  reliabl e interactio n o f 
Referentia l  Contex t  X  Targe t  Sentence ;  Fl(l,16)=9.02 , 
p<.01 ;  F2(l,12)=5.21 ,  p<.05 . 

Thi s resul t  show s a  clea r  influenc e o f  referentia l  contex t 
i n th e initia l  processin g o f  a  syntacti c ambiguity .  I n a 
contex t  tha t  referentiall y  support s a  relativ e claus e 
structure ,  readin g time s fo r  th e relative-clause-supportin g 
"by"-phras e sho w n o difficult y i n processing ,  despit e t o 
th e presenc e o f  syntacti c ambiguity .  I n contrast ,  i n a 
contex t  tha t  referentiall y  support s a  mai n claus e structure , 
readin g time s fo r  th e "by"-phras e sho w considerabl e 
processin g difficult y du e t o th e presenc e o f  syntacti c 
ambiguity . 
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I n additio n t o a n eari y influenc e o f  discours e contex t  i n 
syntacti c processing ,  thi s experimen t  wa s als o aime d a t 
testin g fo r  a n earl y influenc e o f  loca l  semanti c context . 
For  example ,  i f  th e loca l  semanU c constrain t  provide s 
stron g suppor t  fo r  th e mai n claus e structur e (i.e. ,  th e 
subjec t  N P i s a  highl y typica l  Agen t  fo r  th e verb )  whil e 
th e referentia l  contex t  provide s stron g suppor t  fo r  th e 
reduce d relativ e structur e ( 2 N P referents) ,  competitio n 
betwee n thes e tw o supporte d alternative s wil l  resul t  i n 
slowe d processin g i n tha t  sentenc e region . 

Agenthoo d rating s (fro m 1  t o 7 ,  se e above )  fo r  eac h 
stimulu s ite m wer e entere d int o a  regressio n analysi s t o 
predic t  th e magnitud e o f  processin g difficult y (reduce d 
relativ e first  pas s readin g tim e minu s unreduce d relativ e 
first  pas s readin g time )  a t  th e ver b regio n i n th e 2  N P 
referen t  contex t  only .  Figur e 3  show s th e degre e o f 
con-elatio n betwee n Agenthoo d an d processin g difficult y a t 
th e ver b fo r  th e sixtee n stimuli .  (Statistically ,  thi s 
correlatio n i s merel y suggestive :  p=.08. ) 

Experiment 2 

This experiment used the same contexts and reduced 
relativ e sentence s bu t  wit h differen t  unambiguou s contro l 
sentences ,  suc h a s th e following : 

4. The actress chosen by the director believed that her 
performanc e wa s perfect . 

In this control sentence (4), the critical verb (chosen) is 
morphologicall y unambiguou s a s a  pas t  participle ,  thu s 

rulin g ou t  a  mai n claus e structur e an d forcin g a  relativ e 
claus e interpretation . 

As before ,  ey e movement s wer e monitore d whil e 2 0 
subject s rea d th e context s an d sentences .  Tota l  readin g 
time s ar e show n i n Figur e 4 . 

Firs t  Pas s readin g time s o f  th e "by"-phras e (Figur e 5 ) 
sho w a n interactio n o f  Referentia l  Contex t  X  Targe t 
Sentenc e tha t  i s  ver y simila r  t o tha t  i n Figur e 2 ; 
Fl(l,16)=5.20 ,  p<.05 ;  F2(l,12)=7.86 .  p<.02 .  W h e n th e 
contex t  containe d onl y a  singl e N P referent ,  reader s 
exhibite d substantia l  processin g difficult y a t  th e "by" -
phras e du e t o th e syntacti c ambiguity .  I n contrast ,  w h e n 
th e contex t  containe d tw o N P referents ,  reader s exhibite d 
n o suc h processin g difficulty . 

Moreover ,  Figur e 6  show s th e regressio n analysi s fo r 
Agenthoo d predictin g th e degre e o f  processin g difficult y 
(wit h abou t  th e sam e slop e a s i n Figur e 3 )  t o b e quit e 
reliabl e (p<.005) .  A s th e Agenthoo d o f  th e subjec t 
inaeases ,  s o doe s suppor t  fo r  th e mai n claus e alternative , 
and greate r  competitio n (indexe d b y processin g difficulty ) 
ensue s betwee n th e discourse-supporte d relativ e claus e an d 
th e semantically-supporte d mai n clause . 

Thes e result s mirro r  thos e o f  Experimen t  1 .  T h e 
influenc e o f  referentia l  contex t  i s  clearl y visibl e i n first 
pas s readin g time s a t  th e "by"-phras e (Figur e 5) .  A 
singl e N P referen t  i n contex t  cause s processin g difficult y 
wit h th e syntacti c ambiguity ,  wherea s 2  N P referent s 
alleviate s tha t  processin g difficulty .  Likewise ,  th e 
influenc e o f  loca l  semanti c contex t  i s  clearl y visibl e i n 
first  pas s readin g time s a t  th e ver b (Figur e 6) .  W h e n th e 
initia l  N P i s a  typica l  Agen t  o f  th e verb ,  th e competitio n 
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between syntactic alternatives (one supported by local 
semantics ,  th e othe r  b y referentia l  context )  produce s 
slowe d processing .  I n contrast ,  whe n th e initia l  N P i s a 
non-typica l  Agen t  o f  th e verb ,  ther e i s littl e ccnnpetitio n 
betwee n alternative s becaus e bot h contextua l  constraint s 
suppor t  th e sam e syntacti c alternativ e (th e reduce d 
relative) . 

General Discussion 

These immediate effects of referential and semantic context 
ar e inconsisten t  wit h th e notio n o f  a n informationally -
encapsulate d parsin g modul e tha t  make s syntacti c 
commitment s withou t  recours e t o knowledge-base d 
informatio n (e.g. ,  Frazie r  &  Rayner ,  1982) .  Rather ,  the y 
ar e bes t  accommodate d b y a  mode l  o f  sentenc e processin g 
tha t  allow s fo r  a  numbe r  o f  contextua l  constraint s t o 
impos e immediat e influence s i n initia l  syntacti c 
commitments ,  i.e. ,  a  constraint-base d model .  A n 
importan t  face t  o f  th e constraint-base d approac h t o 
syntacti c ambiguit y resolutio n i s tha t  slowe d processin g 
can b e see n a s th e resul t  o f  competitio n betwee n activ e 
alternative s o f  th e ambiguit y (cf .  Spivey-Knowlton , 
1994) ,  rathe r  tha n a s th e resul t  o f  syntacti c misanalysis . 
I f  th e variou s constraint s [suc h a s ver b argumen t  structur e 
frequenc y (e.g. ,  Julian o &  Tanenhaus ,  1993 ;  MacDonald , 
i n press) ,  semanti c fit  betwee n nou n an d ver b (e.g. , 
Pearhnutte r  &  MacDonald ,  1992) ,  referentia l  contex t 
(e.g. ,  Spivey-Knowlto n &  Tanenhaus ,  i n press) ,  an d 
tempora l  cohesio n o f  discours e (Trueswel l  &  Tanenhaus , 
1991) ]  ar e spli t  ove r  whic h alternativ e the y support ,  thos e 
tw o activ e alternative s wil l  dela y furthe r  processin g whil e 

3 3. 5 4 

Agenthoo d 
Figur e 6 .  Agenthoo d o f  th e initia l  N P predict s degre e o f 
processin g difficult y a t  th e verb ,  fo r  sentence s i n th e 
2NP referen t  context .  Not e th e similarit y betwee n th e 
slop e o f  thi s regressio n an d tha t  o f  Experimen t  1  (Figur e 
3) . 

they compete with one another in the ambiguous region 
of  th e sentence .  However ,  i f  al l  o f  th e constraint s suppor t 
onl y on e alternative ,  n o competitio n wil l  tak e place . 

The presen t  evidence ,  a s wel l  a s othe r  recen t  work ,  i s 
consisten t  wit h thi s constraint-base d approac h t o sentenc e 
processing .  However ,  furthe r  experimentatio n i s neede d t o 
uncove r  th e relativ e importanc e (o r  weights )  give n t o th e 
relevan t  constraint s o n interpretation .  Thi s wil l  i n nu n 
provid e th e necessar y parameter s t o facilitat e explici t 
computationa l  model s o f  syntacti c ambiguit y resolutio n 
tha t  wil l  explor e an d furthe r  develo p th e claim s o f  th e 
constraint-base d approach . 

As a n exampl e o f  a  firs t  ste p towar d modelin g 
constraint-base d syntacti c ambiguit y resolution ,  Spivey -
Knowlto n (1994 )  compute d a  linea r  combinatio n o f  verb -
for m frequenc y informatio n (fro m a  corpus) ,  Agenthoo d 
and Patienthoo d typicalit y betwee n nou n an d ver b (fro m 
ratin g tasks) ,  an d referentia l  contex t  bia s towar d mai n 
claus e o r  relativ e claus e (fro m sentenc e completions )  t o 
produc e activatio n level s o f  th e mai n claus e an d relativ e 
claus e alternative s fo r  eac h stimulu s item .  Thes e tw o 
syntacti c alternative s decremente d on e another ,  vi a a 
competitio n algorithm ,  unti l  on e wa s greate r  i n activatio n 
by a  se t  criterion .  Th e numbe r  o f  competitio n cycle s t o 
reach  thi s stead y stat e owrelate d wit h th e degre e o f  reading -
tim e dela y exhibite d b y subject s acros s al l  th e stimulu s 
items . 

Connectionis t  architecture s hav e als o bee n use d t o 
approac h thi s problem .  Pearlmutter ,  Daugherty , 
MacDonal d &  Seidenber g (1993 )  traine d a  feedforwar d 
networ k wit h a  corpu s o f  natura l  Englis h usage .  Th e 
model  receive d inpu t  consistin g o f  a  ver b an d th e animac y 
of  it s precedin g NP .  Base d o n th e distributio n o f  tha t 
verb' s usag e i n th e trainin g set ,  th e mode l  produce d a n 
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outpu t  consistin g o f  a  preferre d themati c relatio n betwee n 
th e N P an d th e verb .  W h e n th e subjec t  N P wa s animate , 
th e mode l  usuall y assigne d i t  th e themati c rol e o f  Agent , 
implyin g a  mai n claus e structure .  I n contrast ,  whe n (h e 
subjec t  N P wa s inanimate ,  th e mode l  usuall y assigne d i t 
th e rol e o f  Patient ,  correspondin g t o a  relativ e claus e 
structure . 

Alon g simila r  lines ,  Julian o &  Tanenhau s (1994 ) 
traine d a  recurren t  connectionis t  networ k o n a  corpu s o f 
Englis h usage ,  wit h th e input s bein g a  ver b an d it s 
subsequen t  word .  It s ou^u t  predicte d wha t  typ e o f  ver b 
complemen t  woul d follo w th e ver b (e.g. ,  N P , 
prepositiona l  phrase ,  sentenc e complement ,  etc.) .  Acros s 
a rang e o f  verbs ,  th e mode l  showe d ver b complemen t 
preference s tha t  wer e analogou s t o thos e exhibite d b y 
human subject s i n reading-tim e an d sentence-completio n 
tasks . 

The existin g computationa l  model s oversimplif y th e 
proble m an d ar e o f  smal l  scale .  Nonetheless ,  thes e 
models ,  an d th e constraint-base d approac h t o syntacti c 
ambiguit y resolution ,  hav e me t  wit h encouragin g succes s 
i n matchin g empirica l  data ,  an d promis e a  mor e detaile d 
understandin g o f  sentenc e processin g i n general . 
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