
Surpris e an d Coherence : 
Sensitivit y t o Verba l  Humor 
I n Righ t  Hemispher e Patient s 

Hiram H. Brownell, Dee Michel, 
Joh n Powelaon ,  an d Howar d Gardne r 

Boston Veterans Administration Medical 
Cente r  an d Aphasi a Researc h Center , 

Dept .  o f  Neurology ,  Bosto n Universit y 
Schoo l  o f  Medicine ,  an d 

Harvar d Projec t  Zer o 
Address for correspondence: 

Psycholog y Servic e 116B , 
Veteran s Administratio n Medica l  Center , 
150 S .  Huntingto n Ave. ,  Boston ,  MA 02130 . 

Surpria e an d Coherence : 
SenaitiviC y t o Verba l  Huao r 
i n Kigh t  Heaiapher e Patienc e 

Joke s reflec t  oa e o f  th e mos t  intriguin g huma n 
competences .  l o thi s paper ,  w e focu a o n joke s a s 
a narrativ e for m an d examin e ho w the y ar e 
processe d b y patient s wit h 'cortica l  brai n damage . 
Thes e result s provid e empirica l  suppor t  fo r 
theoretica l  component s o f  norma l  humo r  processing . 

Joke s hav e bee n subjecte d t o considerabl e 
analysi s b y scholar s representin g severa l 
disciplines .  Despit e numerou s difference s i n 
focus ,  nearl y al l  formulaCion s abou t  joke s stres s 
th e importanc e i n humo r  o f  incongruity :  A  featur e 
or  feature s ar e surprisin g an d unexpecte d a t  on e 
level ,  bu t  follo w plausibl y whe n anothe r  leve l  o r 
dimensio n i s considere d (se e Goldstei n an d HcGhee , 
1972 ;  McGhee ,  1979 ,  fo r  reviews) .  Take ,  fo r 
example ,  th e followin g joke : 

The neighborhoo d borrowe r  approache d Mr . 
Smit h o n Sunda y afternoo n an d inquired :  "Sa y 
Smith ,  ar e yo u usin g you r  latmmowe r  thi s 
afternoon? " 

"•̂ es ,  I  am, "  Smit h replie d warily . 
The neighborhoo d borrowe r  the n answered : 

"Fine ,  the n yo u won' t  b e needin g you r  gol f 
clubs .  I'l l  jua t  borro w them. " 
Upon hearin g th e bod y o f  th e joke ,  th e listene r 

has a n expectatio n o f  wha t  wil l  follo w plausibly : 
For  example ,  th e borrowe r  wil l  b e disappointed ,  o r 
he wil l  as k t o borro w th e lawnmowe r  o n a 
subsequen t  occasion .  Th e punchlin e i s surprisin g 
at  on e leve l  precisel y becaus e i t  depart s 
radicall y fro m thes e expectation s abou t  th e norma l 
cours e o f  events .  What  convert s th e feelin g o f 
surpris e int o a  reactio n o f  humo r  i s th e fac t 
that ,  viewe d fro m a  differen t  perspective ,  th e 
punchlin e doe s follo w fro m th e premise s introduce d 
i n th e bod y o f  th e joke .  Afte r  all ,  th e borrowe r 
does en d u p askin g fo r  a  loan ,  an d th e warines s 

by th e possesso r  o f  th e lawnmowe r 
th e perfec t  pretex t  fo r  th e secon d 

displaye d 
provide s 
request . 

Thi s 
separabl e 
surpris e 

analysi s identifie s tw o potentiall y 
component s o f  jokes ,  terme d her e 

and coherence ,  tha t  ar e utilize d i n 
th e norma l  appreciatio n o f  verba l  humor .  Assumin g 
fo r  th e moment  tha t  a n individua l  ha s a n intac t 
understandin g o f  th e ordinar y meaning s an d use s o f 
language ,  h e mus t  als o posses s a  schema ,  o r  scrip t 
(cf .  Abelson ,  1981) ,  whic h cover s th e norma l 
cours e o f  event s (i n thi s case ,  a  reques t  t o 
borro w a n ite m fro m a  neighbor) .  Agains t  thi s 
background ,  th e individua l  nus t  b e abl e t o detec t 
discrepancie s fro m th e norma l  cours e (sensitivit y 
t o surprise) .  However ,  i n orde r  t o appreciat e th e 
joke ,  mer e detectio n o f  discrepanc y doe s no t 
suffice ;  th e listene r  mus t  b e abl e t o appreciat e 
th e relatio n amon g th e element s i n th e bod y o f  th e 

jok e an d kee p the m sufficientl y i n min d s o tha t  h e 
can attemp t  t o relat e the m t o th e punchlin e 
(appreciatio n o f  coherence) . 

Of  course ,  appreciatio n o f  joke s require s 
syntacti c an d lexical-semanti c skills .  I n vie w o f 
thi s account ,  tw o question s arise .  First ,  ca n 
narrativ e competence s suc h a s sensitivit y t o 
surpris e an d th e abilit y  t o generat e a  coheren t 
interpretatio n o f  th e punchlin e i n th e ligh t  o f 
th e joke' s beginnin g b e impaire d apar t  fro m othe r 
linguisti c abilities ? Second ,  ca n th e tw o 
hjrpothesize d component s o f  th e jok e narrativ e for m 
be distinguishe d empirically ? 

Patient s wit h unilatera l  righ t  hemispher e 
diseaa e provid e a  usefu l  populatio n fo r  studyin g 
thes e issues .  First ,  thes e patient s hav e 
superficiall y  intac t  syntacti c an d semanti c 
capacitie s an d so ,  unlik e aphasi c patient s wh o 
hav e damag e i n th e lef t  cerebra l  hemisphere ,  thei r 
difficultie s wit h joke s o r  othe r  form s o f 
connecte d discours e canno t  b e attribute d t o 
difficultie s i n processin g individua l  word s o r 
sentences .  Second ,  i t  ha s recentl y bee n suggeste d 
by Wapner ,  Hamby an d Gardne r  (1981 )  tha t  righ t 
hemispher e patient s ca n understan d th e detail s o f 
a stor y bu t  may hav e difficult y weavin g the m 
togethe r  int o a  singl e coheren t  interpretation . 
Accordin g t o thi s lin e o f  analysis ,  righ t 
hemispher e damage d patient s shoul d understan d th e 
detail s presente d i n th e bod y o f  a  jok e bu t  may 
demonstrat e difficult y relatin g th e punchlin e t o 
th e bod y o f  th e joke .  The y shoul d detec t  whe n a 
punchlin e i s a t  varianc e wit h th e over t  conten t  o f 
th e res t  o f  th e jok e an d ye t  may prov e unabl e t o 
fin d i n th e jok e a  secon d leve l  o f  interpretatio n 
tha t  integrate s th e punchlin e wit h th e bod y o f  th e 
joke .  Righ t  hemispher e damage ,  then ,  may 
selectivel y impai r  patients '  sensitivit y t o on e o f 
tw o vita l  component s o f  verba l  humor . 
Metho d 

To secur e informatio n o n thes e issues ,  a  jok e 
completio n tas k wa s administere d t o righ t 
hemispher e damage d strok e patient s an d t o a  se t  o f 
matche d norma l  controls .  Th e tas k require d a 
subjec t  t o liste n t o th e bod y o f  a  jok e an d the n 
t o selec t  fro m a  se t  o f  fou r  alternative s th e 
correc t  punchline . 

To illustrat e eac h o f  th e fou r  type s o f 
alternative ,  conside r  th e jok e describe d above : 
The neighborhood borrower approached Mr. 

Smit h o n Sunda y afternoo n an d inquired :  "Sa y 
Smith ,  ar e yo u usin g you r  lawnmowe r  thi s 
afternoon? " 

"Yes ,  I  am, "  Smit h replie d warily . 
The neighborhoo d borrowe r  the n answered : 
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1)  Correc c ending :  "Fine ,  Che n yo u 
won' t  b e needin g you r  gol f  clubs ,  I'l l  jus t 
borro w chem. " 

2)  Nonaequitu r  ending :  "Yo u know ,  th e 
gras s i a greene r  o n th e othe r  side. " 
Thi a latte r  ending ,  lik e th e correc t  punchline , 

include s a n elemen t  o f  surpria e -  i t  doe s no t 
follo w directl y fro o th e joke' a beginning . 
However ,  unlik e th e correc t  ending,  th e 
nonaequitu r  coul d no t  b e coherentl y integrate d 
wit h th e premise s o n a  secon d leve l  t o for m a n 
acceptabl e reaolutio n t o th e joke' s story .  Thua , 
th e choic e o f  a  nonaequitu r  endin g woul d indicat e 
a preserve d sensitivit y t o th e surpris e componen t 
of  humor ,  bu t  a n inabilit y  t o integrat e th e bod y 
of  th e jok e an d it a punchlin e int o a  coheren t 
interpretation . 

The nonaequitur a wer e divide d int o tw o groups . 
Hal f  wer e topicall y unrelate d t o th e bod y o f  th e 
joke ,  an d hal f  w«r e topicall y relate d t o th e bod y 
of  th e joke ,  including ,  fo r  inatance ,  a  wor d 
associate d wit h a n elemen t  o f  th e joke .  Of  thi s 
las t  group ,  hal f  wer e coomo n sayinga .  Th e 
nonaequitu r  above ,  fo r  ejunple ,  i a a  prover b ("Th e 
gras s i s greene r  o n th e othe r  side") ,  i n whic h 
"grass "  i n relate d t o "lawnmower" .  Neithe r  o f 
thes e factor s o f  topica l  relatednas a o r 
familiarit y a s a  prover b ha d a  significan t  effect , 
and the y wil l  no t  b e discusse d i n detail . 

3)  Straightforwar d neutra l  ending :  "D o 
you thin k I  coul d us e i t  whe n you'r e done? " 
Thi s endin g follow s directl y fro m th e joke' s 

beginning .  Th e straightforwar d ending s 
complemente d th e aonsequitur s i n tha t  the y 
preserve d a  coheren t  sens e o f  stor y bu t  provide d 
no disconfirmatio n o f  expectations ;  choic e o f  thi a 
incorrec t  endin g woul d indicat e a n inaenaitivit y 
t o th e importanc e o f  surpris e i n humor . 

4)  Straightforwar d sa d ending :  "Gee ,  i f 
onl y I  ha d enoug h money ,  I  coul d bu y a y 
own. " 
The straightforwar d sa d endings ,  lik e th e 

straightforwar d neutra l  endings ,  ar e coheren t  bu t 
provid e n o disconfirmatio n o f  expectancies ;  i n 
addition ,  the y reflec t  o o character s mentione d i n 
th e jok e i n a  aa d o r  patheti c fashion .  Choic e o f 
thi s endin g woul d indicat e no t  onl y a n 
inaenaitivit y t o th e importanc e o f  surpria e i n 
humor ,  bu t  als o a n attractio n t o negativel y tone d 
emotiona l  content . 
Result s an d Discussio n 

Dat a analysi s wa s perfonaa d i n tw o stages . 
First ,  subjects '  proportion s o f  correc t  choice s 
wer e examined .  I n thi s analysi s o f  variance , 
ther e wa s a  clea r  effec t  o f  subjec t  group ,  £  < 
.05 ;  Ch e righ t  hemispher e subject s (mea n 
proportio n correc t  •  .60 )  performe d significantl y 
wors e overal l  tha n di d th e norma l  control s (mea n 
proportio n correc t  >  .81) .  Thi s resul t  provide s a 
clea r  demonstratio n tha t  righ t  hemispher e damage , 
and possibl y brai n damag e i n general ,  result s i n a 
humor  deficit . 

I n th e secon d stag e o f  dat a analysis ,  subjects ' 
erro r  pattern s wer e examine d mor e closely .  O n an y 
trial ,  i f  a  subjec t  di d no t  choos e th e correc t  al -
ternative ,  h e migh t  hav e chose n an y o f  Ch e thre e 
incorrec t  alternative* .  Thre e separat e ANOVA's , 
whic h a s a  grou p wer e independen t  o f  th e origina l 
analysi s o f  proportio n correct ,  wer e performe d — 
one fo r  eac h erro r  type .  A  dat a poin t  i n thes e 
analyse s consiste d o f  Ch e (uobe r  o f  Cime s a 
subjec c chos e a  cerCai a Cyp e o f  endin g fro m amon g 
Che thre e incorrec t  alternatives ,  divide d b y hi s 
tota l  numbe r  o f  errors .  Neithe r  th e straightforwar d neutra l  ending s no r  th e straightforwar d sa d ending s ANOVA' s reveale d an y effect s Cha t  approache d significance ,  F  <  1. 0 fo r  bot h endin g Cypes .  However ,  analysi s o f subjects '  choic e o f  th e nonsequitu r  ending s 196 

(collapsin g acros s th e thre e subtype s o f 
nonsequitur )  showe d tha t  Ch e righ t  hemispher e 
subject s wer e significantl y mor e attracte d t o thi s 
endin g typ e (mea n proportio n o f  tota l  error s " 
.50 )  tha n wer e th e norma l  control s (mea n 
proportio n o f  tota l  error s •  .18) ,  £  <  .01 . 
Erro r  dat a fro m th e righ t  hemispher e subject s wer e 
furthe r  examine d usin g t-teat s fo r  effect s o f  th e 
thre e subtype s o f  nonsequitu r  endings .  Thes e 
test s di d no t  revea l  an y reliabl e effects , 
althoug h withi n th e associate d nonsequiturs ,  th e 
coimno n saying s wer e marginall y ( p <  .10 )  mor e 
attractiv e tha n th e unfamilia r  associates . 

I n suamary ,  ther e ar e t«r o majo r  result s o f  thi s 
experiment .  First ,  th e righ t  hemispher e patient s 
showed a  marke d disabilit y  relativ e t o contro l 
subject s i n selectin g correc t  punchlines .  Second , 
righ t  hemispher e patient s wer e clearl y mor e 
attracte d t o o r  foole d b y th e nonaequitu r  ending s 
tha n wer e th e normals .  Thi s patter n o f  result s 
support s a  mode l  o f  humo r  processin g base d o n tw o 
narrativ e skills :  th e abilit y  t o detec t  surprise , 
and th e capacit y t o establis h coherence ,  i n thes e 
caae a betwee n th e surpriain g endin g an d th e bod y 
of  Ch e joke .  Th e confusio n b y righ t  hemispher e 
patient s betwee n th e nonsequitu r  an d th e correc t 
ending s suggest s a  preservatio n o f  th e firs t 
narrativ e skil l  an d a n ia^airmen t  o f  th e second . 
The righ t  hemispher e patient s appreciat e tha t  a 
jok e mus t  en d i n a  surprise ,  an d the y recogniz e 
whic h ending s ar e surprising :  bu t  the y canno t 
establis h a  secon d leve l  o f  interpretatio n tha t 
tie s th e endin g coherentl y t o th e bod y o f  th e 
joke . 

The presen t  atud y doe s no t  establia h whethe r 
thi s impairmen t  i a th e reaul t  o f  righ t  hemispher e 
damage specifically ,  o r  o f  brai n damag e i n 
general .  Th e obviou s contro l  fo r  unilatera l  righ t 
hemiapher e diseas e -  unilatera l  lef t  hemispher e 
diseas e -  i s  o f  cours e inappropriat e becaus e o f 
th e effect s o f  aphaaia .  Similarly ,  th e stud y doe s 
not  conclusivel y demonstrat e a  dissociatio n 
betwee n narrativ e competenc e an d linguisti c 
competence ;  i t  onl y suggest s tha t  a  narrativ e 
skil l  ca n b e ii^aire d i n th e fac e o f  intac t 
linguiati c abilit y  a t  th e sentenc e level . 
Nevertheless ,  a n inabilit y  t o integrat e th e bod y 
of  a  jok e an d it a endin g int o a  coheren t 
interpretatio n i a conaisten t  wit h earlie r  claim a 
(cf .  Wapne r  e t  al. ,  1981 )  tha t  righ t  hemispher e 
patient s exhibi t  a n inabilit y  t o integrat e conten t 
acroa a part e o f  a  narrativ e unit . 
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