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A b s t r a c t 

Connectionist models of language equate default 
inflectio n {e.g. ,  fax-faxed )  wit h hig h frequency ,  whil e 
symboli c model s comput e regula r  inflectio n throug h 
th e applicatio n o f  a  menta l  rul e whic h i s independen t 
of  hig h frequency .  Th e Germa n - 5 plura l  i s  lo w 
frequenc y (7.2 % o f  types )  bu t  i n a n experimen t  wit h 
nove l  nouns ,  w e sho w tha t  - s  behave s a s a  default . 
Thi s argue s agains t  th e connectionis t  mode l  o f 
inflection ,  bu t  i n favo r  o f  symboli c models . 

Introduction 

Tabl e 1  provide s ove r  2 0 heterogeneou s 
circumstance s wher e suc h acces s i s rule d out ,  includin g 
lac k o f  a n entr y o r  simila r  entr y i n memor y (e.g . 
unusual-soundin g nove l  verb s lik e t o ploamph )  an d 
absenc e o f  th e kin d o f  grammatica l  structur e tha t 
allow s memor y informatio n t o b e passe d t o th e whol e 
wor d (e.g. ,  word s wit h differen t  propertie s fro m thei r 
roots ,  suc h a s t o fl y  out ,  a  ver b tha t  i s  base d o n a 
noun ,  o r  sabre-tooth ,  whic h i s no t  a  kin d o f  tooth) .  I n 
ever y case ,  peopl e inflec t  th e word s usin g th e regula r 
suffi x  (explainin g regularizatio n quirk s lik e flie d out , 
caste d hi s ankle ,  sabre-tooths ,  walkmans. ) 

Th e huma n languag e mechanis m i s ofte n though t  t o 
consis t  o f  a  finite  lexico n o f  memorize d form s an d a 
set  o f  rule s tha t  assembl e the m int o word s an d phrases . 
Thi s vie w ha s bee n challenge d b y connectionis t 
theorists ,  focusin g o n Englis h inflection .  Th e regula r 
pas t  tens e take s th e sam e for m i n thousand s o f  verb s 
(e.g. ,  walk-walked ,  slip-slipped )  an d i s automaticall y 
aiq)lie d t o ne w verb s (e.g. ,  fax-faxed ,  wug-wugged) ,  s o 
i t  ha s traditionall y bee n attribute d t o th e rul e "ad d -e d 
t o a  Verb. "  Th e fixed  lis t  o f  18 0 irregula r  verb s wit h 
idiosyncrati c form s lik e break-brok e woul d b e liste d i n 
memory. 

S o me theorist s hav e argue d tha t  connectionis t 
patter n associaior s coul d produc e al l  pas t  tens e forms , 
wit h irregula r  an d regula r  pattern s differin g onl y i n 
degre e o f  productivit y owin g t o th e differen t  numbe r  o f 
verb s displayin g them ;  th e regula r  rul e woul d b e 
superfluous .  Fo r  example ,  Bybe e (1991 )  argue s tha t 
inflectiona l  system s suc h a s th e Germa n plura l  syste m 
do no t  hav e qualitativ e difference s betwee n regula r  an d 
irregula r  morphology ,  bu t  tha t  "al l  type s o f 
morphologica l  pattern s ca n b e acquire d b y th e sam e 
proces s .. .  Th e difference s amon g the m ar e du e largel y 
t o th e numbe r  o f  distinc t  lexica l  item s involved. " 

We presen t  evidenc e tha t  th e regula r  rul e i s 
indispensable .  Becaus e th e rul e create s form s b y 
concatenatin g a  suffi x t o a  symbo l  standin g fo r  th e 
ver b stem ,  i t  doe s no t  requir e acces s t o memorize d 
verb s o r  thei r  soun d patterns ,  bu t  applie s a s th e 
"default, "  t o an y verb ,  i n an y circumstanc e wher e 
acces s t o lexica l  informatio n doe s no t  occur . 

TiEi n 
Regula r  Inflectio n i s Applie d Despit e Lac k o f  Acces s t o Mcmoi y Pattern s 
Circtfm?iani? g Kin d o f  Wp f d E u m c l s 
l̂acl t  o f  Entf Y 9 f  SiiTiil T Entfiir ? i n MOTorY i 
1.  N o roo t  entr y Nove l  word s 
2.  W e a k entr y Low-frequenc y word s 
3.  N o simila r  entrie s Unusual-soundin g word s 
Competiny Entries or SimUar Entries in Memory: 
4.  Competin g roo t  entr y Homophone s 
5.  Competin g simila r  roo t  entrie s 

Rhymes 
Entry is Not a Canonical Root: 6.  Renderin g o f  soun d 
7.  Mentio n versu s us e 
8.  Opaqu e nam e 
9.  Foreig n languag e 
10.  Distortio n o f  roo t 
11.  Artificia l 

Onomatopoei a 
Quotation s 
Surname s 
Unassimilate d Borrowing s 
Truncation s 
Acronym s Root  Canno t  B e Marke d fo r  Inflectiona l  Feature : 

12.  Derivatio n fro m Differen t  Categor y 
Denomina l  verb s 
Deadjectiva l  verb s 
Nominalize d conjunction s Feature s Canno t  Percolat e fro m Roo t  t o Whol e Wor d 

(Ei9tmm?n i  9 1 Hw<llg5sn«?) ; 
13.  Derivatio n Vi a Differen t  Categor y 

Denomina l  nominalize d vb s 
Nominalize d denomina l  vb s 

14.  Derivatio n Vi a N a m e Eponym s 
Product s 
Teams 

15.  Referen t  Differen t  fro m Roo t 
Bahuvrih i  compound s 
Pseudo-Englis h 

16.  l.exicalizaiio n o f  a  Phras e 
Nominalize d VP s 

snarfed ,  wugge d 
stinted ,  eke d 

ploamphed ,  krilge d 

lied/lay ,  hanged/hun g 

blinked, glowed 

dinged ,  peepe d 
"man"s ,  "wom«n" s 
th e Childs ,  th e Mann s 
latkes ,  negligee s 
synched ,  man.'s ,  OXe s 
PACs,  M A N s 

high-sticked ,  spitte d 
righted 
ifs ,  ands ,  but s 

flie d out ,  caste d 
wolfs ,  goose s 
Micke y Mouses ,  Batman s 
Renaul t  Elfs ,  To p Shelf s 
Toront o Mapl e Leaf s 
sabre-tooths, low-lifes 
Walkmans 
bag-a-leafs, shear-a-sheeps 

Memory Difficulties : 
17.  Childre n Overregularization s comed ,  breake d 
18.  Norma l  Speec h Error s Overregularization s comed ,  breake d 
19.  Alzheimer' s Diseas e Overregularization s comed ,  breake d 
20 .  William s Syndrom e Overregularization s comed ,  breake d 
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Most  important ,  w e sho w tha t  thi s defaul t 
behavio r  i s no t  a  consequenc e o f  regula r  word s bein g 
i n th e majorit y i n English ,  th e principa l  connectionis t 
counterexplanation .  Th e intricat e Germa n plura l 
syste m provide s a  stron g tes t  o f  th e typ e frequenc y 
hypothesis ,  becaus e n o singl e plura l  for m applie s t o a 
larg e percentag e o f  nouns .  Nou n plura l  formatio n i n 
German seem s muc h les s systemati c tha n plura l 
formatio n i n English .  Mugdan' s (1977 )  descriptio n o f 
German plura l  formation ,  fo r  example ,  containe d 1 0 
rule s an d 1 9 list s o f  exceptions. .  Ther e ar e Fiv e plura l 
affixes ,  •(e)n ,  -s ,  -e ,  -e x an d zero ,  thre e o f  whic h als o 
allo w a  varian t  wit h a n umlaut .  W e assum e tha t  th e 
presenc e o f  umlau t  withi n plural s i s governe d b y a 
phonologica l  rul e o f  frontin g whic h applie s unde r 
specifi c  morphologica l  condition s (Wiese ,  1987) ;  w e 
thu s ignor e umlau t  (an d likewise ,  th e allomorph y 
betwee n -e n an d -n )  fo r  th e remainde r  o f  th e paper . 

The us e o f  thes e form s wit h specifi c  noun s i s 
somewhat  arbitrary .  Ther e exis t  preferre d plura l 
allomorph s accordin g t o th e gende r  and/o r  th e 
morphophonologica l  characteristic s o f  th e noun ;  th e 
lis t  o f  exceptions ,  however ,  i s  lon g (e.g. ,  Mugdan , 
1977) .  Fo r  example ,  masculin e an d neute r  noun s 
endin g wit h final  schw a syllable s suc h a s -e r  an d -E l 
usuall y for m th e plura l  wit h - 0 ,  ye t  plura l  form s suc h 
as Bauer n 'farmers' ,  Vetter n 'cousins' ,  Muskel n 
'muscles '  an d Pantojfel n 'slippers '  exis t  a s well .  Eve n 
familie s o f  rhymin g word s exhibi t  exceptions ,  suc h a s 
Kind-Kinder ,  Rind-Rinder ,  bu t  Wind-Winde . 

The - s plura l  affi x  i s  i n a  decide d minorit y i n 
th e Germa n language .  O n th e basi s o f  C E L E X 
databas e (whic h consist s o f  abou t  6  millio n token s an d 
ove r  381,00 0 type s take n largel y fro m writte n tex t 
fro m a  variet y o f  discours e domains )  w e estimat e tha t 
jus t  7.2 % o f  th e nou n type s an d onl y 1.9 % o f  th e 
nou n token s tak e -s . 

Althoug h th e affi x  - s i s rare ,  i t  i s  specia l  i n 
severa l  way s -  exactl y th e way s tha t  mak e u p th e 
defaul t  circumstance s o f  inflectio n (c.f .  va n D a m , 
1940 ;  Janda ,  1990. )  First ,  th e us e o f  - s i s 
morphophonologicall y free ;  tha t  is ,  - s appear s whe n 
th e phonologica l  environmen t  doe s no t  permi t  an y 
othe r  plura l  allomorp h (cf .  Tabl e 1 ,  #  3) .  Th e 
morphophonologica l  spac e o f  Germa n nou n plural s 
varie s o n severa l  dimensions ,  includin g gender , 
syllabl e structure ,  an d rhym e structure .  Irregula r  affixe s 
ar e restricte d t o particula r  regions .  Fo r  exampl e -e r 
applie s predominantl y t o neute r  nouns ,  an d neve r  t o 
feminines .  Bu t  non-canonica l  word s ma y fit  i n region s 
outsid e o f  th e phonologica l  spac e i n whic h th e onl y 
affi x  tha t  tread s i s  -s .  Thi s i s especiall y obviou s i n 
th e cas e o f  unassimilate d borrowing s (Tabl e 1 ,  # 9 ) . 
For  exampl e Cafe ,  whic h ha s non-canonica l  stress , 
take s th e - s plural ,  a s doe s unusual-soundin g Kiosk . 
K6pck e (1988:325 )  foun d tha t  o f  18 2 recen t  Germa n 
borrowings ,  abou t  hal f  wer e forme d wit h - s (a s i n 
othe r  languages ,  som e historica l  borrowing s ca n 

become assimilate d int o th e canonica l  templat e fo r 
roots ;  i n suc h case s a n irregula r  ca n b e applied :  e.g . 
Computer-Computer ,  Firma-Firmen ,  Manuskript -
Manuskripte) . 

Second ,  - s ca n eve n appea r  wit h stem s tha t 
rhym e wit h existin g irregula r  noun s (cf .  Circumstanc e 
5 o f  Tabl e 1 ,  henc e Reeling s vs .  R ing e (rings) , 
Sc heck s (checks )  v s Fle e ke n (spots) .  Label s v s 
Kabe l  (cables) .  Tief s (lows )  v s Brief e (letters) .  Riff s 
(reefs )  v s Kniff e (tricks) ,  etc .  (example s fro m 
Bomschei n an d Butt ,  1987) . 

Third ,  ther e i s a  wid e variet y o f  specia l 
grammatica l  circumstance s i n whic h - s plura l  trump s 
al l  othe r  plurals ,  regardles s o f  phonology .  I n German , 
as i n Englis h (Tabl e 1 ,  #  8) ,  pluralize d noun s base d o n 
names homophonou s wit h irregula r  noun s mus t  tak e 
regula r  inflection ,  henc e Manns/*Mdnn/*Mdnner .  Thi s 
occur s no t  onl y wit h semanticall y opaqu e surnames , 
but  wit h produc t  name s (Tabl e 1 ,  #14 )  tha t  hav e 
salien t  canonica l  root s bu t  ar e headless .  Fo r  example , 
th e ca r  mode l  Kadet t  woul d b e pluralize d a s Kadetts , 
despit e th e fac t  tha t  th e c o m m o n nou n Kadet t  ̂cadet ^ 
form s it s plura l  a s Kadetten .  Furthermore ,  - s i s use d 
as th e exclusiv e plura l  fo r  onomatopoei c noun s (e.g. , 
Kuckuck s "cuckoo" ,  Wauwaus ,  "dogs") ;  (Tabl e 1 ,  #6) , 
quote d noun s (e.g. ,  nac h korrekturlesun g fu r 
sexistisch e wortwah l  fan d ic h dre i  'man' s au f  seit e 1 ; 
cf .  Tabl e 1 ,  #7) ,  noun s base d o n othe r  categorie s lik e 
conjunction s (e.g. ,  wenn s an d aber s "ifs "  an d "buts" ; 
Tabl e 1 ,  #12) ,  acronym s (e.g. ,  G m b h - G m b h s ;  cf . 
Tabl e 1 ,  #11) ,  an d truncation s (e.g. ,  Wessi s fro m 
Westdeulsche )  cf .  Tabl e 1 ,  #10) . 

A final  corroboratio n o f  th e specia l  statu s o f  - s 
comes fro m th e circumstanc e i n whic h i t  canno t  occur . 
I n German ,  a s i n English ,  regula r  plural s ar e generall y 
exclude d fro m compounds ,  thoug h th e othe r  plural s 
can appea r  insid e them .  Fo r  example ,  th e compound s 
containin g irregula r  plural s wit h -e ,  -en ,  an d -e r  i n 
th e followin g example s ar e acceptable ,  wherea s th e 
compound s containin g regula r  plural s wit h - s ar e not . 
(A n - s affi x  i s  sometime s permitte d i n compounds , 
e.g .  th e - s i n Wirischaftskris e 'economi c crisis' ,  bu t 
onl y a s a  linkin g element ,  simila r  t o huntsma n an d 
bondsma n i n English .  Se e Wiese ,  1992. ) 

Frau-en-lade n "women' s center " 
Schwein-e-stal l  "pigsty " 
Huhn-er-e i  "he n egg " 
Sozialist-en-treffe n "socialists '  meeting " 
*Sozi-s-treffe n "socialists '  meeting " 
*Auto-s-ber g "car s heap " 
KOpcke (1988 )  conducte d a  stud y i n whic h 

adul t  speaker s wer e aske d t o provid e plural s fo r  5 0 
nove l  nou n stem s whic h varie d b y gende r  (masculine , 
feminine ,  an d neuter )  an d syllabi c structur e (noun s 
wit h suffixes ,  noun s endin g i n schwa ,  etc.) .  Eac h 
typ e o f  wor d ha d a  preferre d affix ,  e.g. ,  feminin e noun s 
endin g i n schw a nearl y alway s too k -(e)n ,  an d 
monosyllabi c noun s tende d t o tak e - e i f  neute r  o r 
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masculine ,  -(e) n i f  feminine .  Bu i  thi s experimen t 
simpl y doe s no t  tes t  whethe r  ther e i s a  defaul t 
pluralizatio n proces s i n German .  Eac h nou n wa s 
presente d i n isolation ,  s o subject s presumabl y treate d 
the m a s canonica l  roots .  A n y mode l  tha t  acknowledge s 
tha t  th e m e m o r y fo r  wor d root s foster s analogie s 
woul d predic t  tha t  nove l  root s ma y tak e th e affi x  o f 
simila r  existin g roots .  T o tes t  whethe r  ther e i s a 
defaul t  plura l  rul e i n German ,  on e mus t  examin e th e 
pluralizatio n o f  nove l  noun s i n variou s circumstance s 
i n whic h acces s t o memor y fo r  root s i s rule d out . 

We tes t  pluralizatio n i n heterogeneou s 
circumstance s hel d togethe r  onl y a s th e default .  Th e 
desig n crosse s thre e factors :  Regularit y (Regula r  vs . 
Irregular) ,  R h y m e (Rhym e vs .  Non-Rhyme) ,  an d Roo t 
(Roo t  vs .  N a m e vs .  Borrowing) . 

Th e Regularit y facto r  classifie s - s a s th e 
Regula r  plura l  affix ,  fo r  reason s jus t  discussed . 
Conversely ,  - e an d -e r  ar e clearl y Irregular .  Althoug h 
-e n m a y b e produce d b y a  rul e fo r  certai n polysyllabi c 
nouns ,  w e als o classif y -e n a s Irregula r  her e becaus e i t 
clearl y i s no t  rule-generate d i n th e cas e o f 
monosyllabi c nouns ,  th e kin d o f  ite m w e us e i n th e 
experimen t 

Th e R h y m e facto r  test s th e hypothesi s tha t 
nove l  root s ar e likel y t o receiv e irregula r  inflectio n i f 
the y ar e simila r  t o existin g words ;  otherwise ,  th e 
defaul t  inflectio n i s availabl e t o inflec t  them . 
Similarit y wa s define d b y rhym e structure ,  tha t  is , 
number  o f  existin g word s tha t  rhym e wit h th e nove l 
noun .  Thu s th e nove l  noun s wer e eithe r  "Rhymes, " 
word s tha t  rhym e wit h existin g Ge rma n irregula r 
noun s (an d tha t  d o no t  rhym e wit h regula r  nouns) ,  an d 
"Non-Rhymes, "  word s tha t  d o no t  rhym e wit h existin g 
German nouns .  I f  th e - s i s applie d b y a  defaul t  rule , 
German speaker s shoul d judg e th e - s plura l  a s bette r 
fo r  N o n - R h y m e s tha n fo r  Rhymes ,  becaus e Non -
R h y m es ar e les s likel y t o evok e cluster s o f  irregula r 
root s i n memory ,  allowin g the m t o sli p directl y int o 
th e defaul t  process .  Judgment s o f  irregula r  affixe s 
shou' d sho w th e opiX)sit e pattern :  the y shoul d soun d 
poore r  wit h th e unusual-soundin g non-rhymes ,  whic h 
fai l  t o evok e th e relevan t  analogy-fosterin g existin g 
irregulars .  I n contrast ,  a  singl e patter n associato r 
appear s t o predic t  tha t  al l  affixe s shoul d b e weake r  fo r 
unusual-soundin g word s tha n fo r  canonical-soundin g 
words . 

Becaus e th e morphophonologica l  spac e o f 
Ge rman nou n plural s i s vast ,  w e ca n sampl e onl y a 
smal l  region ,  monosyllabi c nouns .  Becaus e th e - s 
plura l  rarel y applie s t o monosyllables ,  thi s resu-ictio n 
work s agains t  ou r  hypothesis .  A s ou r  stimulu s item s 
ar e al l  monosyllables ,  the y shoul d b e particularl y 
draw n t o th e irregula r  cluster s o f  -e ,  an d t o a  lesse r 
exten t  -er ,  sinc e thos e affixe s ar e th e one s mos t 
commonl y use d t o inflec t  monosyllables . 

Th e Roo t  Facto r  ha s thre e levels .  A  thir d o f  th e 
word s wer e presente d a s Roots ,  tha t  is ,  a s norma l 

German word s i n a  neutra l  context .  Al l  o f  thes e word s 
ar e grammaticall y eligibl e eithe r  fo r  regula r  o r  irregula r 
inflection ,  an d th e choic e shoul d b e determine d largel y 
by Rhyme :  thoug h al l  th e root s coul d b e analogize d t o 
th e irregula r  patterns ,  sinc e the y ar e al l  monosyllables , 
th e analog y clearl y shoul d b e stronge r  fo r  Rhymes , 
whic h shoul d thu s tak e irregula r  plural s t o a  greate r 
exten t  (an d regular s t o a  lesse r  extent )  tha n Non -
Rhymes would . 

Anothe r  thir d wer e presente d a s N a m e s ,  a 
circumstanc e tha t  shoul d elici t  th e regula r  o r  defaul t 
plura l  form ,  -s .  Sinc e informatio n abou t  th e 
phonologica l  structur e o f  root s i s systematicall y 
withhel d fro m th e representatio n o f  th e entir e word ,  i n 
principa l  R h y m e shoul d mak e n o difference ;  al l  name s 
shoul d b e affixe d b y th e defaul t  process . 

The remainin g thir d wer e presente d i n a  contex t 
tha t  suggeste d tha t  the y wer e Borrowe d fro m a  foreig n 
language .  A s i n English ,  Germa n contain s cue s a s t o 
th e nativ e versu s borrowe d statu s o f  morphemes ;  fo r 
example ,  Latinat e affixe s ca n b e distinguishe d fro m 
Germani c one s becaus e onl y th e forme r  m a y bea r 
stress .  Borrowing s ca n sometime s b e assimilate d t o 
roo t  status ,  especiall y i f  thei r  phonologica l  pattern s fit 
th e canonica l  templat e fo r  th e language .  Th e predictio n 
i s tha t  whe n speaker s assimilat e a  borrowing ,  i t  shoul d 
behav e lik e a  Roo t  an d henc e tak e irregula r  inflectio n 
when simila r  t o existin g irregulars ,  regula r  inflectio n 
otherwise .  Bu t  whe n speaker s trea t  a  borrowin g a s a 
borrowing ,  i t  shoul d tak e regula r  inflectio n acros s th e 
boar d (fo r  simila r  reason s tha t  N a m e s do) .  Th e R h y m e 
facto r  thu s enter s int o th e prediction s i n tw o ways , 
becaus e whil e al l  th e nove l  forms ,  a s monosyllables , 
shoul d hav e som e likelihoo d o f  bein g assimilated ,  th e 
Rhymes,  whic h resembl e existin g form s mor e tha n th e 
N o n - R h y m e s do ,  shoul d hav e a n eve n greate r 
likelihood .  I n addition ,  onc e assimilated .  Rhyme s 
shoul d b e mor e likel y t o elici t  irregula r  suffixe s b y 
analog y t o existin g form s tha n Non-Rhymes .  Th e 
overal l  prediction s fo r  th e Borrowings ,  then ,  ar e 
straightforward ,  i f  a  bi t  complex :  A m o n g th e Borrowe d 
Rhymes (assimilabl e an d analogizable )  ther e shoul d b e 
a preferenc e fo r  th e irregula r  form s ove r  th e regula r 
ones ,  thoug h no t  a s bi g a  preference^a s see n amon g th e 
Roots ,  sinc e th e questio n o f  assimilatio n doe s no t 
aris e fo r  them .  A m o n g th e Non-Rhymes ,  ther e shoul d 
be a  preferenc e fo r  th e regula r  form s ove r  th e irregula r 
ones ,  thoug h no t  a s bi g a  preferenc e a s see n amon g th e 
Names,  sinc e som e o f  th e Borrowe d Non-Rhyme s 
migh t  stil l  b e assimilate d an d elici t  analogization , 
generall y impossibl e fo r  th e Names .  I n othe r  words , 
fo r  th e Borrowings ,  th e interactio n betwee n Affi x an d 
R h y me shoul d fal l  somewher e i n betwee n wha t  i s 
foun d fo r  th e Root s an d wha t  i s  foun d fo r  th e Names . 

The prediction s o f  th e theor y tha t  al l  inflectio n 
i s compute d i n a  singl e patter n associato r  ar e quit e 
different ,  becaus e the y neithe r  easil y generaliz e low -
frequenc y affixes ,  no r  unit e th e differen t  defaul t 
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circumstance s (phonologica l  an d derivational )  a s 
defaults .  Associativ e model s tha t  rel y solel y o n 
phonologica l  informatio n (e.g .  Rumelhar t  an d 
McClelland ,  1986 ;  Plunket t  an d Marchman .  1991 ; 
Daughert y an d Seidenber g ,  1992 )  mus t  predic t  tha t 
Root  ha s n o effect ,  sinc e i t  canno t  eve n b e represente d 
i n th e input .  Thes e model s predic t  tha t  - s shoul d b e 
eschewe d acros s th e board :  drive n onl y b y 
phonologica l  similarity ,  th e model s shoul d alway s 
prefe r  th e commo n -e ,  -en ,  an d -e r  plura l  form s t o -s , 
eve n fo r  Non-Rhymes ,  sinc e ther e i s n o reaso n tha t 
ver y rar e - s woul d scoo p u p th e word s tha t  hav e lowe r 
similaritie s t o existin g irregular s an d n o similarit y t o 
existin g regulars .  Precis e prediction s abou t  a 
hypothetica l  patter n associato r  mode l  tha t  woul d 
somehow represen t  roo t  an d hea d structur e i n th e inpu t 
(an d henc e th e differenc e amon g Roots ,  Names ,  an d 
Borrowings )  mus t  remai n somewha t  conjectural . 
Assumin g tha t  suc h a  mode l  coul d b e give n a 
plausibl e "Roothood "  featur e nod e o r  it s surrogate , 
suc h a  mode l  presumabl y coul d lear n fro m th e fe w - s 
form s i n it s input ,  presumabl y al l  non-roots ,  tha t  thi s 
featur e predict s a n - s plural .  Bu t  give n th e rarit y o f  - s 
plural s bot h typewis e an d tokenwise ,  i t  woul d hav e n o 
way o f  knowin g tha t  - s i s als o mor e applicabl e t o 
unusua l  roots ,  an d tha t  fo r  Names ,  i t  actuall y override s 
any effect s o f  phonologica l  similarit y an d applie s t o 
al l  pluralize d names .  Rhym e an d NonRhyme ,  equall y 
strongly . 

Method 

40 adult subjects were recruited from Northern 
Germany .  Subject s receive d a n untime d pape r  an d 
penci l  tes t  i n whic h the y wer e aske d t o judg e plural s 
fo r  nove l  words .  Ther e wer e 4  version s o f  th e 
questionnaire ,  eac h containin g 2 4 items .  Eac h ite m 
containe d a  nove l  wor d presente d a s a  singula r  for m i n 
a contex t  sentence ,  followe d b y a  se t  o f  tes t  sentence s 
containin g eac h possibl e plura l  for m fo r  th e nove l 
word .  Subject s wer e aske d t o rat e eac h sentenc e o n a 
scal e fro m 1  "perfectl y natural "  t o 5  "perfectl y 
unnatural" ,  s o a s t o correspon d t o th e sequenc e o f  grad e 
score s familia r  i n Germa n schools .  Fo r  convenience , 
we subtracte d eac h ratin g fro m 6 ,  s o tha t  highe r 
number s correspon d t o rating s o f  greate r  naturalness . 
The subject s wer e aske d t o rat e eac h ite m i n term s o f 
ho w "normal "  o r  "good-sounding "  a s oppose d t o 
"funny "  o r  "wrong "  the y were ,  an d wer e tol d no t  t o 
pay attentio n t o th e orthograph y o f  th e words ,  onl y 
thei r  sounds ,  tha t  ther e wer e n o righ t  o r  wron g answer s 
but  tha t  onl y thei r  persona l  evaluatio n wer e o f  interest , 
and tha t  noun s coul d hav e an y numbe r  o f  natura l  o r 
unnatura l  plura l  forms . 

The 2 4 item s wer e divide d int o 2  (Rhyme/Non -
Rhyme)  x  3  (Root/Name/Borrowing )  =  6  conditions , 
wit h 4  nove l  word s appearin g i n eac h condition . 
Rhymes wer e selecte d t o rhym e wit h larg e cluster s o f 

irregula r  Germa n nouns .  Fo r  exampl e Fun d wa s use d 
on analog y t o Hund-Hunde ,  Pfund-Pfunde ,  Grund -
Grilnd e an d s o on .  Th e rhymin g item s consiste d o f 
mur ,  bral ,  raun ,  nuhl ,  pisch ,  pund ,  vag ,  kach ,  spert , 
pind .  spand ,  klot .  Non-rhyme s wer e create d usin g a 
tabl e fro m Seile r  (1970:417 )  whic h containe d list s o f 
permissibl e an d non-permissibl e combination s o f 
German onset s an d codas .  Possibl e bu t  non-existin g 
combination s wer e selected :  bnaupf ,  bneik ,  bnohk , 
fndhf ,  fneik ,  fnohk ,  plaupf .  pleik .  pnohf ,  prong . 
snauk . 

Item s wer e presente d a s Root s b y introducin g 
the m a s nove l  bu t  otherwis e ordinar y Germa n nouns . 
For  example ,  on e lea d sentenc e wa s 

WuBten Sie ,  da B diese s klein e Dingsbum s ei n 
K L OT ist ? 
"D o yo u kno w tha t  thi s littl e thingamaji g i s a 
K L O T ?" 

Subject s the n wer e face d wit h eac h o f  th e followin g 
continuations : 

Es gib t  3  K L O T i n meine r  Werkzeugkiste . 
Es gib t  3  K L O T C i n meine r  Werkzeugkiste . 

Es gib t  3  K L O T S i n meine r  Werkzeugkiste . 
"Ther e ar e 3  K L O T S i n m y toolbox " 

Similarly ,  Item s wer e presente d a s N a m e s b y 
introducin g the m a s th e surnam e o f  eac h o f  a  se t  o f 
people ,  an d the n subject s wer e teste d o n continuatio n 
sentence s containin g eac h possibl e plural .  Item s wer e 
presente d a s Borrowing s b y introducin g the m a s 
foreig n word s fo r  variou s objects . 

Excep t  fo r  som e names ,  whic h wer e unmarke d 
fo r  gender ,  hal f  th e item s i n eac h questionnair e wer e 
masculine ,  hal f  feminine ;  acros s subjects ,  eac h ite m 
appeare d a n equa l  numbe r  o f  time s a s masculin e an d a s 

feminine .  ̂ Masculin e an d neute r  noun s d o no t  behav e 
fundamentall y differen t  wit h respec t  t o pluralization. ) 
The questionnaire s wer e presente d i n on e o f  tw o orders , 
counterbalance d acros s subjects ;  on e orde r  wa s 
assemble d a t  random ,  th e othe r  wa s it s mirro r  image . 

I n conductin g th e analyses ,  w e wer e maximall y 
charitabl e t o th e patter n associato r  hypothesi s b y 
comparin g eac h subject' s ratin g o f  th e -s-affixe d for m 
of  a  give n nou n t o hi s o r  he r  highes t  ratin g amon g al l 
th e irregularly-affixe d form s o f  tha t  noun .  Fo r 
example ,  i f  a  subjec t  rate d Klot e a s 4 ,  Klote r  a s 3 ,  an d 
Klol s an d Klote n a s 2 ,  w e woul d us e 4  a s th e ratin g o f 
th e "Irregular "  for m fo r  tha t  item ,  fo r  tha t  subject .  Th e 
compariso n betwee n bes t  Irregula r  vs .  - s wa s treate d a s 
a within-subject s factor ,  Regularity ,  i n th e analyse s o f 
varianc e t o b e presente d below .  (Alternativ e measures , 
e.g .  th e mea n ratin g o f  th e irregula r  forms ,  woul d 
systematicall y underestimat e th e strengt h o f  irregular s 
i n defaul t  context s an d thu s hel p ou r  hypotheses. )  Th e 
zero-affi x  o r  no-chang e form s wer e no t  analyze d 
becaus e subject s actuall y sa w thes e form s i n th e 
contex t  sentences ,  possibl y biasin g the m t o rat e i t 
higher ,  an d becaus e subject s migh t  interpre t  th e no -
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chang e for m a s reflectin g thei r  willingnes s l o pluraliz e 
th e nou n a t  all ,  a s oppose d t o reflectin g thei r  choic e o f 
h o w t o pluraliz e i t  give n tha t  i t  mus t  b e pluralizcd .  I n 
any case ,  addin g bac k th e zer o form s ha s littl e effec t  o n 
th e results . 

Results and Discussion 

Mean ratings of the -s plural and of the best 
irregula r  plura l  form s o f  Root s ar e presente d i n Figur e 
1.  Overall ,  th e rating s wer e bette r  fo r  th e bes t 
irregular .  Irregula r  form s wer e judge d a s bette r  i n th e 
R h y me conditio n tha n i n th e Nonrhym e conditio n (4. 3 
vs .  3.9) ,  wherea s - s  affixe d form s wer e judge d a s 
wors e i n th e R h y m e conditio n tha n i n th e N o n R h y m e 
conditio n (3. 3 vs .  3.6) .  Thi s interactio n wa s 
significan t  b y subject s F(I,39 )  =  20.08 .  p < 0.001 , 
and b y item s F(l,22 )  =  4.63 ,  p  <  0.05 .  Fo r  Non -
Rhymes,  th e differenc e betwee n th e rating s o f  th e 
Regula r  an d Irregula r  i s no t  significant . 

The declin e i n th e respons e o f  th e irregula r 
item s ca n b e explaine d a s a  standar d generalizatio n 
gradien t  i n associativ e generalization .  Th e 
improvemen t  o f  - s acros s i n thi s sam e comparison ,  i n 
contrast ,  suggest s tha t  i t  i s  produce d a s a  defaul t  (lac k 
of  similarit y t o irregular s i s no t  a  sufficien t  conditio n 
fo r  generalizatio n o f  a  regula r  affi x i n a  patter n 
associator ;  se e Prasad a an d Pinker ,  1992 ,  fo r  a 
demonstration) .  Thoug h - s wa s no t  rate d bette r  tha n 
th e bes t  irregula r  for m o n average ,  i t  wa s rate d bette r 
i n 3 1 % o f  th e subjects '  rating s o f  th e Non-Rhymes , 
and equa l  t o th e bes t  irregula r  i n a n additiona l  2 4 % . 

M e an rating s o f  th e plural s o f  N a m e s ar e 
presente d i n Figur e 2 .  Regula r  {-s )  plural s wer e rate d a s 
bette r  tha n th e bes t  Irregula r  plura l  (mea n 4. 2 versu s 
3.0 ;  th e differenc e i s significan t  b y subjects ,  F(l,39 ) 
= 39.8 9 ,  p  <  .001 .  an d b y items ,  F(l,22 )  =  26.11 ,  p 
< .(X)l) .  Thi s i s  exactl y th e opposit e o f  h o w Root s 
wer e rated .  Jus t  a s strikingly ,  - s wa s preferred ,  an d 
irregula r  plural s dispreferred ,  t o th e exac t  sam e exten t 
among R h y m e s an d Non-Rhymes ,  a s predicte d b y th e 
Rul e hypothesis .  Specifically ,  subject s gav e identica l 
mean rating s fo r  th e Regula r  plura l  form s o f  Rhyme s 
an d Non-Rhyme s (mea n 4.2) ,  an d gav e ver y clos e 
rating s t o thei r  mos t  preferre d Irregula r  plura l  for m o f 
Rhymes an d Non-Rhyme s (3. 1 versu s 2.9 ,  a  differenc e 
whic h i s no t  significan t  b y subject s F(l,39 )  =  1.39 , 
N S,  o r  b y item s F(l,22 )  <  1) .  Th e contras t  betwee n 
th e similarity-sensitivit y o f  Root s an d nonsensitivit y 
of  N a m e s ca n b e teste d i n th e thre e wa y interactio n 
betwee n R h y m e ,  Root ,  an d Regularit y (Roo t  versu s 
N a m e ) ;  thi s interactio n i s  significant ,  b y subjects , 
f  (1.39 )  =  5.70 ,  p  <  .05 ,  thoug h no t  b y items , 
F(1.22 )  <  1 . 

M e an rating s o f  th e - s plura l  an d o f  th e bes t 
irregula r  plura l  for m o f  Borrowing s ar e presente d i n 
Figur e 3 .  A s i n th e cas e o f  Roots ,  th e bes t  Irregula r 
plura l  for m wa s judge d a s bette r  fo r  Rhyme s tha n fo r 

non-rhyme s (4. 0 versu s 3.7) ,  whil e th e regula r  plura l 
form s wer e judge d bette r  fo r  Non-Rhyme s tha n fo r 
R h y m es (3. 9 versu s 3.4) .  Thi s interactio n i s 
significan t  b y subjects ,  F(I,39 )  =  10.67 ,  p  <  .002 , 
and nearl y significan t  b y item s F(l,22 )  =  3.68 ,  p  < 
.07 . 

Note ,  too ,  tha t  i n compariso n wit h Roots , 
Borrowe d noun s triggere d highe r  mea n rating s fo r 
Regula r  plura l  form s (3. 6 versu s 3.5) ,  an d lowe r 
rating s fo r  th e bes t  Irregula r  plura l  for m (3. 8 versu s 
4.1) .  Thi s i s  reflecte d i n a  significan t  interactio n 
betwee n Roo t  (Roo t  v s Borrowing )  an d Regularity , 
F(1.39 )  =  17.10 .  p  <  .00 1 b y subjects ,  F(l,22 )  = 
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8.25 ,  p  <  .01 ,  b y items .  A s predicted ,  Rhym e ha d 
simila r  effect s i n th e tw o conditions . 

I n sum ,  Germa n speaker s generaliz e th e - s 
plura l  an d th e irregula r  plura l  form s i n qualitativel y 
differen t  ways .  I f  a  nove l  nou n i s learne d a s a  root ,  o r 
as a  borrowin g easil y assimilabl e t o roots ,  li s  plura l 
can b e forme d b y analog y t o th e plura l  form s o f 
simila r  existin g irregula r  nouns .  Th e affi x  - s i s use d 
elsewhere :  fo r  th e mor e unusual-soundin g roots ,  fo r 
unassimilate d borrowings ,  an d fo r  name s wit h bot h 
usual  an d unusua l  sounds .  Th e heterogeneit y an d 
rarit y o f  thes e circumstance s argu e tha t  th e plura l  - s 
affi x  applie s no t  a s a n associatio n separatel y acquire d 
fo r  eac h o f  thes e combination s o f  circumstances ,  bu t 
wheneve r  th e combinatio n allowin g memory-base d 
generalizatio n (simila r  roo t  i n hea d position )  doe s no t 
apply ;  tha t  is ,  elsewhere ,  a s th e las t  resort ,  emergency , 
or  defaul t 

I n a  secon d experimen t  no t  reporte d here ,  w e 
foun d simila r  effect s fo r  th e Germa n - /  participl e 
suffix ,  whic h applie s t o les s tha n hal f  o f  Germa n 
verbs ;  thi s  finding  furthe r  establishe s th e independenc e 
of  defaultnes s fro m frequency . 

The fac t  tha t  - s serve s a s a  defaul t  eve n thoug h 
i t  i s  rar e argue s agains t  th e hypothesi s tha t  defaul t 
applicatio n o f  a n affi x  i s  a n epiphenomeno n o f  it s 
applyin g t o a  larg e numbe r  o f  words .  Instead , 
defaultnes s appear s t o b e a  consequenc e o f  th e 
affixatio n proces s accessin g a  menta l  symbo l  fo r  a 
grammatica l  category ,  an d henc e applyin g 
indiscriminatel y t o an y wor d tha t  suc h a  symbo l  refer s 
t o unles s specificall y blocked . 
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