
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
On the Proper Treatment of Noun-Noun Metaphor: A Critique of the Sapper Model

Permalink
https://escholarship.org/uc/item/7kz0t1m3

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 19(0)

Authors
Ferguson, Ronald W.
Forbus, Kenneth D.
Gentner, Dedre

Publication Date
1997
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7kz0t1m3
https://escholarship.org
http://www.cdlib.org/


On th e Prope r  Treatmen t  o f  Noun-Nou n Metaphor :  A  Critiqu e o f  th e Sappe r  Mode l 

Ronal d W.  Ferguso n Ktimell i  I) .  Forbu s 
Departmen t  o f  Compute r  Scienc e Depiirlmcn l  o l  Compute r  Scienc e 

fergusonOi ls .nwu.ed u forbusQils.nwu.ed u 
Northwester n University ,  Evanston ,  I L 60201 ,  U S A 

D e d r e C e n t n e r 
Departmen t  o f  Psycholog y 
gen tnerO i l s .nwu.ed u 

Thi s pape r  respond s t o th e clai m o f  Veale ,  O'Donoghu e 
and Kean e (1995 )  tha t  S M E (Falkenhainer ,  Forbu s &  Cent -
ner ,  1989 ;  Forbus ,  Ferguso n &  Centner ,  1994 )  perform s 
poorl y o n noun-nou n comparisons ,  suc h a s A  surgeo n i s lik e 
a butcher .  Veal e e t  al .  argu e tha t  suc h noun-nou n compari -
sons involv e "object-centere d representations "  tha t  d o no t 
contai n higher-orde r  relations ,  an d tha t  Sapper' s chainin g o f 
expression s tha t  shar e entit y argument s provide s a  bette r 
model  tha n S M E fo r  suc h comparisons .  The y als o literall y 
clai m tha t  S M E wil l  requir e longe r  tha n th e lifetim e o f  th e 
univers e t o alig n Sapper s nou n representations .  W e refut e 
bot h thei r  cognitiv e an d computationa l  claim s here ,  focusin g 
on (1 )  th e psycholog y o f  noun-nou n metaphors ;  (2 )  h o w 
Sapper  works ;  an d (3 )  SME ' s actua l  performance . 

Th e psycholog y o f  n o u n - n o u n m e t a p h o r s 

Veal e e t  al' s  clai m tha t  noun-nou n metaphor s requir e 
object-centere d representation s i s inconsisten t  wit h psycho -
logica l  findings .  Peopl e readil y interpre t  noun-nou n meta -
phor s i n term s o f  c o m m o n relationa l  suucture ;  fo r  example , 
"Cigarette s ar e lik e tim e bombs. "  i s  interprete d t o mea n tha t 
bot h caus e damag e afte r  a  quiescen t  period .  Centne r  an d 
Clemen t  (1988 )  foun d tha t  adul t  rating s o f  metapho r  aptnes s 
ar e positivel y correlate d wit h th e amoun t  o f  relationa l  in -
formatio n i n thei r  interpretation s (a s independentl y judged ) 
and ar e noncorrelate d o r  negativel y correlate d wit h th e 
amount  o f  object-attribut e information .  Lik e humans ,  S M E 
can produc e bot h relationa l  an d attributiona l  matches ,  bu t 
generall y prefer s th e former . 

H o w Sappe r  w o r k s 

Veal e e t  al .  clai m tha t  Sapper' s mappin g abilit y  come s 
fro m laterall y chainin g relationa l  links ,  whic h exploi t 
"comple x causa l  structure "  vi a "sideway s systematicity. " 
Our  analysi s o f  publishe d mappings ,  however ,  instea d sug -
gest s tha t  Sappe r  depend s heavil y o n implici t  categor y an d 
attribut e set s t o determin e wha t  t o map .  Sappe r  doe s thi s 
becaus e it s relation s ar e to o widely-scope d t o ma p reliabl y 
vi a identicalit y alone .  Fo r  example ,  th e relatio n p a r t  i s 
use d t o relat e h e a d t o p a t i e n t ,  s w o r d t o c a v a l r y -
charge ,  an d s e c u r i  t y  t o b a n k .  T o distinguis h betwee n 
instance s o f  thi s an d othe r  ambiguou s relations .  Sappe r  im -
plicitl y  treat s som e relationa l  expression s a s attribute s base d 
on thei r  directio n (se e Figur e 1) .  Becaus e Sapper' s U-iangu -
latio n rul e matche s object s linke d t o bu t  no t  fro m a  c o m m o n 
node ,  a n expressio n whos e secon d argumen t  i s a  termina l 
nod e (suc h a s h e a d an d s e c u r i  t y bu t  no t  s w o r d )  act s 
lik e a  unar y attribut e ove r  it s first  argument ,  sinc e th e sec -
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on d m u s t  self-match .  Accordingly ,  h e a d act s a s a n attribut e 
of  p a t i e n t  whic h align s p a t i e n t  wit h othe r  "headed " 
entities ,  whil e s e c u r i t y align s b a n k wit h othe r  secur e 
entities .  Tha t  termina l  node s mus t  self-matc h strongl y con -
strain s alignment ,  sinc e suc h node s constitut e th e majorit y 
(57% )  o f  th e object s i n Sapper' s representations .  Furthe r 
evidenc e i s  foun d i n th e 9 2 % o f  Sappe r  objec t  matche s 
base d a t  leas t  partiall y o n share d categorie s (whic h ar e al -
most  exclusivel y represente d b y termina l  nodes) .  I n short , 
categorie s an d attribute s deepl y influenc e Sapper . 

Thi s dependenc e o n categorie s an d attribute s nee d no t  rul e 
out  alignmen t  o f  lon g latera l  relationa l  chain s (th e theoreti -
cal  basi s o f  Sapper) .  However ,  i n practic e onl y 3 % o f  Sap -
per' s mapping s alig n object s mor e tha n tw o link s awa y fro m 
th e initia l  bas e an d targe t  nodes .  I n fact ,  5 9 % onl y alig n en -
titie s directl y linke d t o th e bas e an d targe t  nodes .  Sapper' s 
structura l  mappin g ability ,  i t  seems ,  i s severel y limited . 

S M E ' s pe r fo rmanc e o n Sapper ' s representation s 

I n th e interes t  o f  computationa l  clarity ,  w e ra n S M E o n 
Sapper' s nou n representations ,  despit e ou r  reservation s 
abou t  thei r  psychologica l  plausibility .  W e rewrot e termina l 
node s a s S M E attributes ,  thei r  closes t  functiona l  equivalent . 
For  Sapper' s profession s representations ,  S M E produce d 
mapping s i n a n averag e o f  17. 5 second s o n a  Pentium-133' . 
SME' s mapping s ar e a s reasonabl e a s Sapper's ,  an d o n av -
erag e overla p 7 2 % o f  Sapper' s entit y matches . 

O the r  limitation s o f  S a p p e r 

We not e tha t  Sappe r  contain s othe r  cognitiv e implausi -
bilities .  I t  assume s tha t  al l  potentia l  matc h hypothese s ar e 
create d betwee n al l  comparabl e objects .  I t  provide s n o 
mechanis m fo r  generatin g structura l  inference s fro m bas e t o 
target .  Finally ,  Sappe r  model s al l  metaphor s a s permanen t 
loca l  bridge s betwee n entities ,  limitin g contex t  sensitivity . 
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