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1

INTRODUCTION

This study examines grammatical and psychological models 

o f the lex icon  and various th e o r e t ic a l  issues ra is e d  w ith in  

the re s p e c tiv e  approaches. F i r s t ,  a grammatical a n a ly s is  o f  

the s t ru c tu re  o f  m u l t ip ly -s u f f ix e d  complex words extends  

morphological theory by proposing an account o f  the  order o f  

s u f f ix  morphemes which does not invoke e x t r in s ic  le v e l  

o rd e r in g . Secondly, in the c o g n it iv e  psychology domain, two 

le x ic a l  dec is ion  experiments using m u l t ip ly -s u f f ix e d  words 

address the  question o f  the re p re s e n ta t io n  and storage o f  

s u f f ix e s .  Psychological evidence is  presented suggesting th a t  

the  mental lex icon  is  organized according to  a grammatical 

prop erty : a f f i x  boundary typ e . F u rth e r ,  i t  is  proposed t h a t  

m u l t ip le - s u f f ix  p a tte rn s  are  s tored  in  the  lex icon  as 

paradigms or schemas which may be s e n s i t iv e  to  the  frequency  

e f f e c t .  F in a l l y ,  the r e la t io n s h ip  o f  morphological

p ro d u c t iv i ty  and frequency is  examined from a l i n g u is t ic  and 

p s y c h o lin g u is t ic  p e rs p e c t iv e .

P a r t  o f  the research is  corpus-based, whereas o th e r  p a r ts  

are  based on l i n g u i s t i c  in t u i t i o n  and psychological  

experim en ta tion . L in g u is t ic  in t u i t io n s  regard ing the

s tru c tu re  o f complex derived  forms are  supported by data  

e x tra c te d  from a 2 5 -m i l l io n  word corpus. The corpus, obtained



by IBM in the  e a r ly  1970’ s from the  American P ublish ing  House 

fo r  the B lind  ( APHB) conta ins 204,128 d i s t i n c t  words c o l le c te d  

from over 553 sources o f  contemporary American English ,  

in c lu d in g  novels , sh o rt  s to r ie s  and magazine a r t i c l e s  from 

d iv e rs e  p u b lic a t io n s  such as Reader's Digest, Fortune, and 

Datamation. An obvious advantage to  the use o f the APHB data  

is  the s iz e  o f  the corpus: i t  is  25 times la rg e r  than the

standard Kucera and Franc is  (1976) o n e -m il l io n  word count. 

Consequently, i t  forms a s u b s ta n t ia l  e m p ir ic a l base aga in s t  

which l i n g u i s t i c  claims can be checked.

Chapter 1 introduces the  notion  o f  the  lex icon  in  

grammatical and psychological th e o r ie s  and poses the question  

of whether these two areas o f research share po in ts  of  

convergence th a t  might deepen our understanding of  

morphological phenomena and le x ic a l  processing.

Chapter 2 surveys the major developments in morphological 

theory s ince Chomsky’ s (1965) proposal th a t  the lex icon  be 

considered a separate  subcomponent o f  the grammar (b a s e ).  

The seminal concept o f  autonomous morphology m otivated models 

o f the l i n g u is t i c  lex icon  which con ta in  a d is c re te  s e t  o f  

primes and ru le s  fo r  t h e i r  combination which are  independent 

o f syntax . The development o f  Lex ica l Phonology introduced  

the  notion  th a t  a subset o f  phonological ru le  a p p lic a t io n s  

takes place in  the morphological component and th a t  

morphological processes are  ordered in to  a s e r ie s  o f  le v e ls .  

C urrent a l t e r n a t iv e  th e o r ie s  to  the Lex ica l Phonology model



are  described and S e l k i r k ’ s (1982) general theory  o f  word 

s tru c tu re  is  adopted as th e  framework o f  the  present  

morphological a n a ly s is .  S e l k i r k ’ s (1982) approach is  based 

on the assumption t h a t  word s t ru c tu re  ru le s  are  phrase 

s t ru c tu re  ru le s  and th a t  word fo rm ation  can be c h a ra c te r iz e d  

in  terms o f  a c o n te x t - f r e e  grammar.

Chapter 3 addresses the  issue o f  the  m u lt ip le  s u f f ix  as 

a grammatical u n i t .  The hypothesis th a t  two or more s u f f ix e s  

c o l lo c a te  in  the lex ico n  to  form a compound is  re je c te d  in  

fa vo r  o f a process o f  a f f i x  concatenation; i . e .  A f f ix - >  A f f i x  

A f f i x ,  represented as A f f ix - >  A f f ix * .  M u l t ip le  s u f f ix  

p a tte rn s  are  represented in  th e  lex ico n  as schemas or  

paradigms which express morphological re la tedn ess  and d e fin e  

the morphological fa m ily .

Chapter 4 reviews c u rre n t  c o g n it iv e  models o f  the lex icon  

and vario us  competing th e o r ie s  o f  le x ic a l  s torage and access. 

Evidence from p re v io u s ly  published s tud ies  is  presented in  

support o f  the  res p e c tiv e  models.

Chapter 5 describes a le x ic a l  d ec is io n  experiment  

conducted by Kane and Roth (1988) which te s ts  th e  hypothesis  

th a t  complex words are decomposed in the  mental lex icon  and 

accessed through the  base word. The assumption th a t  c e r ta in  

d e r iv a t iv e s  are  represented in  memory as whole u n i ts ,  w h ile  

others  are  broken down and t h e i r  a f f i x  morphemes represented  

as d is t i n c t  e n t r ie s ,  is  corroborated by the r e s u l ts .  The 

processing o f  m u l t ip ly -s u f f ix e d  forms is  shown to  be dependent



on the ty p e (s )  o f  phonological boundaries present in  the  

in te rn a l  s t ru c tu re  o f  the  d e r iv a t iv e s ,  independent o f  the  

degree o f  the phonological transparency o f  the  d e r iv a t iv e s  

( c f .  Bradley 1980).

Chapter 6 rep o rts  a second le x ic a l  dec is ion  experiment  

which in v e s t ig a te s  the ro le  o f  s u f f ix  frequency in p re d ic t in g  

a c c e p t a b i l i t y  judgements o f  m u l t ip ly -s u f f ix e d  words formed 

according to  s ix  d i f f e r e n t  morphological p a t te rn s .  Contrary  

to  previous cla im s th a t  the type frequency o f  a morphological 

p a tte rn  determines a speaker’ s acceptance o f  p o te n t ia l  words 

(A ronoff 1982), the re s u lts  in d ic a te  th a t  n e i th e r  type nor 

token frequency are  r e l i a b l e  p re d ic to rs  o f  a c c e p t a b i l i t y .  

Other s a l ie n t  fa c to rs  which must be considered in  con junction  

w ith  type frequency are 1) the  s e le c t io n a l  r e s t r ic t io n s  on 

s u f f ix a t io n  and 2) the e x te n t  to  which the  phonological 

transparency o f  the base is  m aintained in the d e r iv a t iv e .

Chapter 7 fu r th e r  exp lo res  the notion o f  p r o d u c t iv i ty .  

A strong c o r r e la t io n  is  shown to  e x is t  between the actua l 

number o f  complex d e r iv a t iv e s  which appeared only once in the  

2 5 -m i l l io n  word APHB corpus, and the percentage o f  acceptance  

of poss ib le  words formed by id e n t ic a l  morphological p a tte rn s  

in Experiment I I .  More novel forms appear f o r  those p a tte rn s  

which were ra ted  as h ig h ly  acceptable  and converse ly , the  

number o f novel forms decreases s i g n i f i c a n t ly  as the  ra te  o f  

acceptance f o r  the s u f f ix  p a t te rn  decreases. This f in d in g ,  

though unforeseen, s trengthens the  c la im  t h a t  speakers have



in t u i t io n s  regard ing the s tre n g th  o f  a morphological p a t te rn .  

I t  is  argued th a t  complex word form ation  is  both ru le -governed  

and a n a lo g ic a l and t h a t  both processes are  p red ica ted  on 

grammatical knowledge.
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CHAPTER 1 

DEFINITIONS OF THE LEXICON

In t e r e s t  in  the nature and o rg a n iza tio n  o f  the lex icon  

has a t t ra c te d  researchers in  the f ie ld s  o f  l in g u is t ic s  and 

psychology fo r  the past twenty years. Although both 

d is c ip l in e s  make use o f the term lexicon, the concept o f  i t s  

re fe re n t  d i f f e r s  markedly.

1.1 L in g u is t ic  lex icon

For most g e n e ra t iv is ts ,  the  l in g u is t ic  lex icon (LL) is  an 

autonomous component o f  the grammar which encodes a formal 

rep resen ta tion  o f  a speaker’ s knowledge about the  words o f  

h is  language. This knowledge includes the semantic 

rep resen ta tion  o f words in  the lex ic o n , t h e i r  s y n ta c tic  

fu n ctio n s , pronuncia tion , and orthography. Lex ica l knowledge 

also  includes the ru le s  o f word fo rm ation , such as compounding 

and a f f ix a t io n  in  English , as w ell as the c o n s tra in ts  on those  

ru les  which p r o h ib i t  unacceptable forms in  the language.

The data base o f morphological theory is  the d is t r ib u t io n  

of actual words and morphemes in  the language, supplemented 

by the p o te n t ia l  words formed by ru les  or analogy. The 

construction  o f  theory is  based on observation and an a ly s is  

o f word form ation and the induction  o f ru le s  to  exp la in  why 

those words and only those, can be generated in the language.



Since the theory describes the in t u i t io n s  th a t  a speaker has 

about possib le  combinations o f  morphemes and t h e i r  orderings ,  

i t  a lso must account fo r  the re la t io n s h ip s  th a t  a speaker 

knows to  e x is t  among words m orpho log ica lly , s y n ta c t ic a l ly ,  

p h o n e tic a lly  and s e m a n tic a lly .  For example, an English  

speaker knows th a t  the words man, mannish, man1y . unmanly, and 

manhood. are acceptable forms in the language which r e fe r  in  

some way to  the concept o f  MAN. but th a t  * nam. * menlv. 

* unlvman. * manor. and * mans are n e ith e r  acceptab le , nor 

re la te d  in the same sense.

Chomsky and H a lle  (1968) c la im  th a t  a l l  re g u la r ,  

p re d ic ta b le  d e r iv a t iv e s  are analyzed and th a t  none are  l is te d  

in the lex icon . I t  is  assumed th a t  the  lex icon  contains only  

id io s y n c ra t ic  items which do not conform to  the laws o f  form 

and meaning. In  c o n tra d is t in c t io n ,  Jackendoff (1975) argues 

th a t  a l l  words are l i s t e d ,  whether or not they are  

p re d ic ta b le ,  accompanied by redundancy ru le s  which in d ic a te  

the computational cost o f le x ic a l  items. Various proposals  

have been o ffe re d  in  the l i t e r a t u r e  to  support or r e je c t  

H a l le ’ s (1973) theory o f  le x ic a l  o rg a n iza tio n  in which the  

morpheme is  the basic u n i t  o f  the lex ico n . Despite  

d if fe re n c e s  regarding the s e t  o f atoms proper to  the lex icon ,  

a l l  l in g u is t ic  models provide fo r  rep resen ta t io n  of morphemic 

s tru c tu re  and d e r iv a t io n a l  r e la t io n .  While the long-term  goal 

of generative  l in g u is t ic  theory is  to  d iscover how speakers 

acquire  knowledge o f  word fo rm ation , the immediate concern is
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to  develop a theory o f  morphology which w i l l  d e f in e  the  

c h a r a c te r is t ic s  o f a l l  n a tu ra l language.

1.2 P sy c h o lin g u is t ic  lex icon

In  psychology, the term lexicon g e n e ra lly  re fe rs  to  th a t  p a r t  

of memory, o fte n  c a l le d  the mental or in te rn a l  lex icon (ML) 

where words o f  a language are  s to red . C ogn itive  psychologists  

are concerned w ith  1) the mechanisms by which words are stored  

and represented in  the mind, and 2) how words are accessed and 

processed during w r i t te n  or aural comprehension. 

M orpholog ica lly  complex words have been studied  through 

experiments designed to  d iscern  the processes involved in  

t h e i r  rec o g n it io n . P s y c h o lin g u is t ic  data support hypotheses 

about the mechanisms which a llow  the mental lex icon  to  be 

consulted in  word processing op era tion s . L ike l in g u is ts ,  

c o g n it iv e  psychologists are concerned w ith  the composition o f  

m orphologically  complex words as a key to  understanding how 

words are  represented in a speaker’ s memory.

G en era lly , th e re  are two main schools o f  thought 

regarding the way in which words are processed. In  the f i r s t ,  

each derived word has a separate l i s t i n g  in memory and 

th e re fo re  requ ires  no an a lys is  before i t  can be accessed. 

C r i t ic s  o f  th is  view contend th a t  separate l i s t i n g  places a 

heavy burden on memory since i t  has been estim ated th a t  the  

number o f  words known by the educated a d u lt  is  no less than 

50,000 and may be as high as 250,000 (A itch iso n  1987). Also,



separate l i s t i n g  does not capture the semantic and 

morphological r e la t io n s  among derived forms. The other view 

is  th a t  only roots are l is te d  in  the in te rn a l  lex icon  along 

w ith  a l i s t  o f  a f f ix e s  w ith  which they may combine. This  

approach im plies  th a t  word reco g n itio n  and processing occurs 

a f t e r  the root has been accessed from memory. Th erefore , 

words sharing the same stem are accessed through the same 

shared e n try — provid ing economy o f storage and an exp lanation  

fo r  the re la t io n s h ip s  among derived forms. C r i t ic s  o f  both 

schools propose th a t  word an a ly s is  takes place e i th e r  ju s t  

a f t e r ,  or simultaneous to  whole word ana ly s is  and th a t  complex 

words have both f u l l  and m orpholog ically  decomposed 

rep resen ta tions  in  the in te rn a l  lex ic o n . Neverthe less , th ere  

is  no conclusive evidence regarding the form o f the le x ic a l  

e n try — a ro o t, a stem, a morpheme, a s y l la b le ,  the  f i r s t  few 

l e t t e r s — a l l  have been proposed.

Although the issue o f le x ic a l  rep resen ta tio n  has ye t to  

be resolved by psychologists, many gen era tive  l in g u is ts  favor  

the notion o f  a s im p lify in g  lex icon  because i t  is  compatible  

w ith  th e o r ie s  o f language th a t  are ru le  governed and appeal 

to  formal s im p l ic i ty  as a c r i t e r io n  f o r  l in g u is t ic  

rep re s e n ta t io n . However, th e re  is  no reason to  assume a 

re la t io n s h ip  between the l in g u is t ic  lex icon and the mental 

lex ico n . There is  an important d is t in c t io n  between formal 

l in g u is t ic  rep resen ta tions  in a generative  grammar and
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psychological rep resen ta tion s  in a mental lex ic o n . As Bradley  

notes (1 9 8 0 :3 8 ) ,  "grammars do not d ic ta te  the ways in  which 

the perceptual apparatus o f  speaking and l is te n in g  proceed, 

although they may suggest the l in g u is t ic  in form ation  th a t  must 

be a v a i la b le  to  sentence processing systems."

Given the f a c t  th a t  the th e o r e t ic a l  goals , data base and 

methodology o f  l in g u is t ic s  and psychology are q u ite  d is t in c t ,  

the  question a r is e s  as to  what e x te n t the f in d in g s  from 

research in  each f i e l d  can inform the o th er  (Carlson and 

Tanenhaus 1982). Does the o rg a n iza tio n  o f the  mental lexicon  

(ML) in flu en ce  the way th a t  language is  acquired? I f  so, are  

there  cond itions  on the nature o f the l in g u is t ic  lex icon  (LL) 

which are un iversa l?  The question is  complicated by the  

absence o f  a g e n e ra lly  accepted theory o f morphology or o f  

word processing w ith  which to  compare po in ts  o f  convergence. 

The f i r s t  two sections o f th is  work present the important  

developments in the res p ec tive  d is c ip l in e s  in  order to  

d e lin e a te  areas o f mutual concern.
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CHAPTER 2

DEVELOPMENTS IN THE LINGUISTIC LEXICON

In  h is  e a r ly  gen era tive  framework in  Syntactic Structures 

(1 95 7 ),  Chomsky assumes the l in g u is t ic  lex icon  (LL) to  be p a r t  

o f the c a te g o r ia l  component o f  the base. This component 

consists o f phrase s tru c tu re  ru les  ( e . g . ,  S ->  NP+AUX+VP) and 

le x ic a l  in s e r t io n  ru le s  o f  a s im i la r  nature  

( e . g . ,  N -> a u n t . book. bov. . . ) .  There is  no formal 

d is t in c t io n  between these two ru le s  o f the base.

Base
C ategoria l Component
PS ru les
Lexical in s e r t io n  ru les  

Figure 1. The lex icon (Chomsky 1957).

In  Aspects of the Theory of Syntax, (Chomsky 1965:142) the  

lex icon is  separated from the c a te g o r ia l  component o f  the base 

in  the  s y n ta c t ic  component o f  the grammar. The LL is  

considered to  be a depository  fo r  an unordered set o f  le x ic a l  

e n tr ie s  and c e r ta in  redundancy ru le s .  Lexica l e n t r ie s ,  or 

form atives  are formed from a p a ir  o f sets o f  fe a tu re s — one 

member con s is tin g  of inheren t fe a tu re s  and the other member 

con sis ting  o f non-inherent fe a tu re s  introduced by 

transform ations . The redundancy ru les  o f  the lex icon add and 

spec ify  fe a tu re s  wherever they can be p red ic ted  by general
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r u le .  These non-inherent fe a tu re s  are determined by con tex t.  

Thus, when inserted  in  a phrase marker, a le x ic a l  item can 

acquire such fe a tu re s  as number, case, and gender which o fte n  

depend on aspects o f surface  s tru c tu re ,  ra th e r  than deep 

s tru c tu re .  This view o f  the LL depends g re a t ly  on the power 

o f transform ations  to  d e r iv e  complex words from a base word, 

(e .g .  destroy -> d e s t r u c t io n ) .

Base
I .  C a tego ria l component 

Rewrite ru les  
Rule schemata

I I .  Lexicon
Unordered l i s t  o f  form atives  
Id io s y n c ra t ic  morphological p ro p e rt ie s  
Phonetic rep resen ta tion  
Semantic rep resen ta tion  
Subcategori za t io n
S yn ta c tic  in fo rm a tio n / argument s tru c tu re  

Figure 2. Aspects model o f the lex icon  (Chomsky 1965).

Chomsky recognises the problems th a t  these d e r iv a t io n a l  

processes present in  a theory which grants power to  the syntax  

in  word fo rm ation . I t  was assumed th a t  some op era tion s , such 

as n o m in a liza tio n s , operate d i r e c t ly  on the  inheren t fe a tu re s  

associated w ith  the items in  le x ic a l  e n t r ie s ,  i . e . ,  fe a tu re s  

which determine which form o f  no m in a liza tio n  is  ap p ro p r ia te .  

As a r e s u l t ,  words such as d e s tru c tio n , re fu sa l and s in c e r i ty  

were not thought to  be l is te d  in the lex icon because t h e i r  

n o m ina liza tions  are p re d ic ta b le  by tran sfo rm atio n a l ru le s .  

The le x ic a l  e n t r ie s  fo r  d e s tro y . refuse and s incere  were 

d i r e c t ly  l is t e d  along w ith  the  phonological fe a tu re s ,  semantic
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p ro p e rt ie s ,  and o th er fe a tu re s  in d ic a t in g  the place a t  which 

a p a r t ic u la r  fo rm ative  could occur.

Neverthe less , in  e n te r in g  words fo r  which th ere  are  

paradigm atic gaps, such as h o rro r , h o r r id ,  h o r r i fy :  t e r r o r .  

* t e r r i d .  t e r r i f y :  candor, candid. *c a n d ifv .  th e re  had to  be 

a separate l i s t i n g  f o r  each. Such separate  l i s t i n g  is  

undesirab le  since the semantic in te r p r e ta t io n  is  somewhat 

p re d ic ta b le ,  and because the in te rn a l  s tru c tu re  o f  these forms 

must be assigned, in  order fo r  phonological ru les  to  apply  

c o r re c t ly .  Therefore , Chomsky (1965:187) proposes to  extend  

the lex icon to  perm it some " in te rn a l  computation, in place o f  

the general le x ic a l  ru le "  and suggests th a t  stems such as 

t e l e - ,  h o rr- . - i f y . and - graph might be l is te d  in  the lex ico n .

2.1 The l e x i c a l i s t  hypothesis

Five years l a t e r  in  Remarks on nominalizattons (1 9 7 0 :1 9 0 ),  Chomsky 

develops the  le x ic a l  hypothesis in answer to  the concerns 

regarding d e r iv a t io n a l  processes ra ised  in Aspects. In  so 

doing, he reduces the power o f  the tran sfo rm ation a l component 

and enriches the lex icon by separating i t  from the c a te g o r ia l  

component o f  the base. By comparing English nominals, ( e .g . ,  

amusing. amusement) . he argues th a t  L e e s '(1960)  

tran sfo rm ation a l approach fo r  English derived nominals is  

inadequate since the p ro d u c t iv i ty ,  semantic r e g u la r i ty  and 

in te rn a l  s tru c tu re  o f  gerunds and derived nominals is  

d i f f e r e n t .  On the basis o f these fa c ts ,  Chomsky concludes



th a t  transform ations  could operate on t o t a l l y  reg u la r  

processes such as gerunds, but not on processes governed by 

le x ic a l  id io sy n c rac ie s , such as derived nominals. E n tr ie s  

are l is te d  in  the lex icon w ith  f ix e d  s e le c t io n a l  r e s t r ic t io n s  

and s t r i c t  su b ca teg o riza tio n a l fe a tu re s ,  f re e  from c a te g o r ia l  

fe a tu re s .  Id io s y n c ra t ic  morphological ru le s  determine the  

phonological form o f words such as refuse and d e s tro y , when 

these items appear in  the noun p o s it io n .  R e g u la r i t ie s  are  

expressed by redundancy ru les  in  the lex ico n . The l e x i c a l i s t  

hypothesis proposes th a t  a l l  d e r iv a t io n  be handled in the  

lex ico n , whereas gerunds and o th er in f le c t io n a l  processes 

remain s y n ta c t ic .  S c a lis e  (1984) po in ts  out th a t  the  

l e x i c a l i s t  hypothesis la id  the foundation f o r  t r e a t in g  a l l  

word form ation in  a s in g le ,  autonomous place in the grammar: 

the lex icon , the  p o s it io n  taken by H a lle  (1973) and Aronoff 

( 1976).

Base
I .  C a tegoria l component

I I .  Lexicon -> DS -> Ts -> SS ->PHONOLOGY 
WFRs-nom A f f ix  hopping
Redundancy ru le s  WFRs-infl

F igure 3. The standard theory lex icon (Chomsky 1970).

2 .2  F i r s t  model o f  the  lex icon in  g en era tive  t r a d i t io n  

In  1973, M orris  H a l le  advanced a proposal o f  an autonomous 

morphological component and o u t lin e d  the  o rg an iza tio n  of the

lexicon w ith in  g en era tive  grammar. In  h is  seminal a r t i c l e ,
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e n t i t l e d  Prolegomena to a theory of word formation, H a l le  

corroborates the le x ic a l  i s t  hypothesis, s trengthening the view 

th a t  complex words are not formed by tran sfo rm atio n s , but are  

l i s t e d  in  the lex icon  along w ith  word form ation ru les  (WFRs). 

F u rth er , he diverges from the t ra n s fo rm a t io n a l is ts  and from 

the view advanced in Chomsky’ s Remarks paper, by lo c a tin g  a l l  

word form ation processes, inc lu d in g  in f le c t io n ,  re d u p lic a t io n ,  

ab lau t and others d i r e c t ly  in  the lex ic o n . The l i s t  o f  

morphemes and d e r iv a t io n a l  and in f le c t io n a l  a f f ix e s  and the  

WFRs together d e f in e  the potential words in  a given language.

Lexicon
L is t  o f morphemes -> WFRs -> F i l t e r  -> D ic t io n a ry  

R o o ts /a f f ix e s  - [ L I ]  Paradigms
P o te n tia l  words j

output <--------------  Phonology <--------  Syntax
i------------------------------------------- *

Figure 4. H a l le ’ s model o f the  lex icon (1 9 7 3 ).

In  h is  model, the WFRs determine the possib le  l in e a r  

ordering o f  morphemes, t h e i r  s y n ta c t ic  c a te g o r ie s , in form ation  

about sub categ oriza tio n  and s e le c t io n a l  r e s t r ic t io n s  and 

h ie ra rc h ic a l  s t ru c tu re .  Since a l l  na tu ra l language contains  

i r r e g u l a r i t i e s  and exceptions, not a l l  o f  the p o te n t ia l  words 

o f a language are r e a l iz e d ,  or re a l iz e d  in the same sense as 

the WFRs d ic ta te .  For example, the fa c ts  th a t  r e c i t e / r e c i t a l  

are not sem antica lly  com positional; obese/ o b es itv  do not 

conform to  the phonological ru le  o f  t r i s y l l a b i c  shortening;  

or th a t  some verbal stems such as tra n sm it  a llow  two types of
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nominals, t r a n s m i t t a l / tran sm iss ion . w h ile  o thers  a llow  only  

one or none, acau i t / a c a u i t t a l /*a c o u 1s s io n . must be accounted 

f o r  in the lex ico n . H a l le  proposes th a t  these unpred ic tab le  

id io syncrac ies  be l is te d  in  a spec ia l f i l t e r ,  through which 

a l l  words must pass, a f t e r  they have been generated by the  

WFRs. The in form ation found in  the  f i l t e r  under each en try  

is  then added to  the rep resen ta tio n  o f  the actua l words in the  

language and stored in the d ic t io n a ry  o f the lex ic o n . The 

f i l t e r  acts to  ru le  out a l l  the p o te n t ia l ,  but non-occurring  

words ( e . g . ,  * co n v e rs a l■* a r r i v a t i o n ) and marks them as 

i n e l ig ib le  fo r  le x ic a l  in s e r t io n .

In  H a l le 's  model, the le x ic a l  in s e r t io n  ru les  have access 

only to  the f i l t e r e d  words in the d ic t io n a ry ,  i . e . ,  the actual 

words. Y e t, H a l le  is  c a re fu l to  note th a t  surface s tru c tu re  

po s it io n  o ften  determines the f in a l  form o f a given noun or

other p a r t  o f speech. Since le x ic a l  in s e r t io n  takes place a t

a much e a r l i e r  stage o f  d e r iv a t io n  than surface s t ru c tu re ,  he 

proposes th a t  the le x ic a l  in s e r t io n  transform ations  en te r  

p a r t ia l  or e n t i r e  paradigms in to  the deep s tru c tu re .  A 

general convention would then e l im in a te  a l l  but the one 

in f le c te d  form appropria te  to  the s y n ta c t ic  p o s it io n  in  the 

sentence. Lexical in s e r t io n  transform ations  can only draw 

upon the actual words and thus the paradigms would a lso  be

located in  the d ic t io n a ry  o f  the le x ic o n . This in  tu rn  im plies

th a t  the d ic t io n a ry  be organized in  a more complex fashion  

than the mere l i s t i n g  o f morphemes, the WFRs and the f i l t e r .
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U n fo rtu n a te ly , H a l le  leaves th is  issue unexplored.

F in a l ly ,  H a lle  shows how word form ation ru le s  are  

fundamentally d i f f e r e n t  from phonological ru les  in  th a t  they  

have access to  d i f f e r e n t  stages in a d e r iv a t io n ,  whereas 

phonological ru les  are r e s t r ic te d  to  o v e r t  in form ation  in  the  

s tr in g  a t  the po in t in the d e r iv a t io n  where the ru le  a p p lie s .  

This step g re a t ly  advanced gen era tive  morphology, which was 

now considered as a separate component o f the grammar, 

independent o f  both syntax and phonology.

2 .3  Word based model

In  Word Formation in  G enerative Grammar (1 9 7 6 ),  Mark Aronoff  

develops a theory o f  d e r iv a t io n a l  morphology which does not 

depend on the "morpheme" as the basic meaning bearing u n i t  in  

word form ation . His word-based theory o f word form ation  

evolves from the observation th a t  bound morphemes (ro o ts  and 

stems) have no constant meaning or no meaning a t  a l l ,  fo r  

example the - ceive o f  re c e iv e , p e rc e iv e , or conceive seems to  

bear no c le a r  semantic meaning which is  the same in  a l l  

examples, nor does the cran-  in  cranberry seem to  have meaning 

in h is  view. Only f u l l y  formed, meaningful u n its  can serve  

as the base fo r  the attachment o f  p re f ix e s ,  s u f f ix e s  and 

compounds. A ro n o ff ’ s lex icon separates the processes o f  

d e r iv a t io n a l  morphology from grammatical morphological 

phenomena such as noun inc o rp o ra tio n , c l i t i c i z a t i o n  and 

in f le c t io n  which, because o f  t h e i r  s y n ta c t ic  p ro p e rt ie s , are
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handled by s y n ta c t ic  movement ru le s  in  the grammar.

Each item l is te d  in  the lex icon  is  a " f u l l y  s p e c if ie d ,  

independent whole word— each a complete s ig n ."  Complex words 

are formed by word form ation ru le s  (WFRs) con ta in ing  fo r  each 

r u le ,  the p a r t ic u la r  a f f i x ,  i t s  s y n ta c tic  labe l and a 

sub ca teg oriza tio n  frame, a unique phonological operation  on 

the base, a s e t  o f  words on which i t  can op era te , and a 

semantic reading. WFRs are "once only" ru les  in th a t  once a 

ru le  has app lied  to  a base, th a t  word is  entered in to  the  

lex icon where i t  is  s u b je c t,  as other monomorphemic words, to  

semantic d r i f t .  Aronoff c i te s  transm ission as an example o f  

t h is  process. The WFR o f - ion app lie s  to  the base tran sm it  

to  form transm ission which is  entered in to  the lex icon . Over 

t im e , the compositional meaning o f  transm ission as " the a c t  

o f t ra n s m itt in g "  is  broadened to  include the sense o f "the  

gears o f  a car which tra n sm it  power." The speaker no longer 

a p p lie s  the - ion WFR every time the word is  encountered; 

r a th e r ,  the derived form has become p a r t  o f  the permanent 

1 ex i con.

Along w ith  WFRs, A ro n o ff ’ s model requ ires  adjustment 

ru le s  o f  allomorphy and tru n c a t io n .  In  the lex ic o n , there  is  

a ru le  o f  allomorphy which ad justs  the shape o f  a designated  

c lass  o f  L a t in a te  morphemes, so th a t ,  f o r  example, - m it ->  

- miss in  transm ission and permission, and -c e iy e  -> -CSP.t in  

reception  and p e rc e p t io n . The ru les  o f  t ru n c a t io n  d e le te  

morphemes which are attached w ith  form ative  boundary a f f ix e s ,
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e . g . ,  the +a te  is  truncated from nominate. In  a word-based 

theory o f morphology, only whole words can serve as bases fo r  

a f f ix a t io n ;  thus, the English s u f f ix  - ee attaches to  

t r a n s i t iv e  verbs and takes animate o b je c ts , e . g . ,  employee and 

pavee. However, in  words such as nominee and evacuee, the  

s u f f ix  - ee does not appear to  be attached to  a verb , but 

ra th e r  to  a ro o t. To avoid t h is ,  Aronoff proposes th a t  the  

- ee WFR ap p lies  to  the verb nominate and the ru le  o f  

t ru n c a tio n  subsequently d e le te s  the - a t e . Truncation  

i n t r i n s i c a l l y  fo llo w s  a l l  WFRs and "serves the same fu n c tio n  

as the separate statement o f  morphological conditions  on the  

base. In  th is  way each ru le  w i l l  be uniform and w i l l  not vary  

w ith  the morphology."

Lexical Component 
D ic t io n a ry

L is t  o f  words and fea tu re s  
WFRs

A ff ix e s  
Adjustment ru les  

A1lomorphy 
Truncation

Output -> Lexical in s e r t io n  -> Ts -> SS 

Figure 5. The le x ic a l  component (A ronoff 1976).

The morphological opera tion  o f the WFR assigns a

boundary, fo rm ative  (+ )  or word ( # ) ,  to  the a f f i x  i t  produces. 

This boundary is  then dependent on the le v e l o f  phonology a t  

which the operation  a p p lie s — e i th e r  the input to  phonology; 

between the c y c l ic  and word le v e l ru le s ;  or a t  the output o f

phonology. What is  important in  t h is  theory is  th a t  the
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morphological ru les  do not in t e r a c t  among the phonological 

ru le s .

A ro n o ff ’ s noteworthy c o n tr ib u t io n  to  a u n i f ie d  theory o f  

word form ation l i e s  in  h is  proposal to  separate morphological 

theory from phonology and syntax. He demonstrates th a t  word 

form ation ru les  have d is t in c t  p ro p e rt ie s  from both phrase 

s tru c tu re  ru les  o f  syntax and the c y c l ic  ru le s  o f phonology. 

Word form ation ru le s  add words to  the d ic t io n a ry  and also  

fu n c tio n  as ru le s  o f morphological a n a ly s is .  As a r e s u lt  of  

h is  work, and the developments in the f i e l d  o f  le x ic a l  

phonology described below, formal th e o r ie s  o f autonomous 

morphology began to  emerge, c o n s is ten t w ith  the modular 

approach o f tran sfo rm atio n a l g en era tive  grammar.

2 .4  Level o rdering

The interdependence o f morphology and phonology motivated  

Dorothy Siegal to  propose the Level Ordering Hypothesis (1974)  

fo r  morphology. Level ordering  r e l ie s  on the fa c ts  o f c y c l ic  

stress  assignment in  phonology and on the d i f f e r e n t ia t io n  o f  

two types o f d e r iv a t io n a l  a f f ix e s  in English morphology. 

P re fix e s  and s u f f ix e s  in English can be categorized  in to  two 

groups: those which a f f e c t  the s tress  p a tte rn  and other

phonological fe a tu re s  o f a word (n o n -n e u tra l) ,  and those which 

do not a f f e c t  s tress  ( n e u t r a l ) .  To i l l u s t r a t e ,  the non­

n eu tra l s u f f ix  - i t v  attaches to  a base word, e . g . ,  monster, 

and s h i f t s  the s tress  o f the word to  the penultim ate ,
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mon’ s t r o s i t v . In  c o n tra s t ,  the  (n e u t r a l )  s u f f ix  - ness 

attaches to  a base, e . g . ,  happy. and the d e r iv a t iv e  m aintains  

the o r ig in a l  s tre s s  on the f i r s t  s y l la b le ,  ’ happiness.

In  S ie g a l ’ s hypothesis, Class I  (n o n -n e u tra l)  a f f ix a t io n  

occurs before the  phonological ru les  app ly . C y c lic  

phonological ru les  are  then ordered a f t e r  the attachment o f  

Class I  a f f i x e s ,  but before the attachment o f Class I I  

(n e u t r a l )  a f f ix e s .  This ordering accounts fo r  a l l  o f  the  

p ro p e rt ie s  associated w ith  the fo rm ative  and word boundary 

devices proposed by Chomsky and H a l le  in Sound P atterns of  

English (1968) in terms of s tress  placement, since the c y c l ic  

stress  ru les  operate before Class I I  a f f i x a t io n .

The Level Ordering Hypothesis purports to  exp la in  o th er  

p ro p e rt ie s  o f neu tra l a f f ix e s :  the fa c t  th a t  Class I I  a f f ix e s

cannot a ttach  to  stems; th a t  they a ttach  only to  stressed  

words and th a t  Class I I  a f f ix e s  are  always ex terna l to  Class 

I  a f f ix e s .  E x t r in s ic  ordering of Class I  and Class I I  

a f f ix a t io n  and c y c l ic  s tress  assignment als'o make i t  possib le  

to  e l im in a te  boundary devices, a t  le a s t  in the case o f s tre s s .  

Phonological ru les  such as t r i s y l l a b i c  shortening, vowel 

s h i f t ,  coronal a s s ib i la t io n  and others apply to  the base a t  

the leve l a t  which the a f f i x  is  a ttached . However, i t  is  

unclear whether boundaries are needed to  in d ic a te  the lo ca tio n  

in the d e r iv a t io n  fo r  the a p p lic a t io n  o f these ru le s .

A llen  (1978) e labo ra tes  on S ie g a l ’ s o rdering  hypothesis  

by proposing th a t  morphological ru les  are e x t r in s ic a l  1y
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ordered in to  blocks or le v e ls ,  the ru les  o f  each block being 

unordered w ith  respect to  one another. For English , the order  

is  the fo llo w in g :

CLASS I  AFFIXATION 
CYCLIC PHONOLOGICAL RULES 
CLASS I I  AFFIXATION 
INFLECTION 
COMPOUNDING

Figure 6. Level o rdering  (A lle n  1978).

The notion o f leve l is  th a t  o f  a subcomponent o f  ru les  in  the  

lexicon which fo llo w  s t r i c t  l in e a r  order from one leve l to  the  

next.

2 .5  Lexical phonology

In 1983, Kiparsky advanced a model o f  the lex icon which was 

very s im i la r  to  the ordered blocks o f  Siegal and A lle n .  Both 

d e r iv a t io n a l  and in f le c t io n a l  p ro p e rt ie s  are organized in a 

s e rie s  o f le v e ls  ( s t r a t a )  associated w ith  a se t of  

phonological ru le s .  Each a f f i x  has a place a t  a c e r ta in  

leve l o f  the lex icon according to  both morphological and 

phonological c r i t e r i a .  The ordering  o f le v e ls  de fines  the  

possib le  orderings o f morphological processes, so th a t  

p ro d u c t iv ity  can be accounted fo r  by p o s it in g  th a t  processes 

w ith  r e s t r ic te d  a p p l ic a b i l i t y  be ordered before more general 

processes. For example, a less productive a f f i x  in  modern 

English such as - i t v  is  found a t  Level I ,  whereas the h igh ly  

productive - ness a f f i x ,  w ith  fewer r e s t r ic t io n s  on the base 

is  found a t  Level I I .
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UNDERIVED WORDS

■> S tress , Shortening (TSS)LEVEL I

Compound StressLEVEL I

-» LaxingLEVEL I I I

POSTLEXICAL RULESSYNTAX

# boundary in f le c t io n

+ boundary a f f ix e s  
V -> N d e r iv a t io n  < 
I r r e g u la r  in f le c t io n

N -> V d e r iv a t io n  £ 
Compounding

# boundary a f f ix e s

Figure 7. Level o rdering  (K iparsky 1983).

This theory a lso  accounts f o r  the phenomena of blocking 

(Aronoff 1978) in the same manner. Zero d e r iv a t io n  V ->  N 

occurs a t  Level I  fo r  such forms as cook, bore , guide e t c . , 

thereby preventing the - e r  agentive  s u f f ix  from apply ing a t  

a la te r  le v e l to  form le x ic a l  items w ith  synonymous semantic 

fe a tu re s ,  e . g . ,  * cooker. * b o re r . * gu i d e r . Given the s t r i c t  

ordering o f  le v e ls ,  i t  is  impossible fo r  a process to  cancel 

an e a r l i e r  process because the  previous one, blocking in  th is  

instance, has precedence. This exp la in s  why both

morphological and phonological processes which occur a t  l a te r  

s t r a ta  are  commonly more productive  than processes a t  e a r l i e r  

s t r a ta .

In  K iparsky ’ s framework, the in te rs e c t io n  o f  

morphological and phonological ru le s  a lso accounts f o r  the  

behavior o f  compounds. For example, i r r e g u la r  in f le c t io n  is
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derived a t  Level I ,  and th e re fo re  should be a v a i la b le  to  

d e r iv a t io n a l  processes a t  Level I I ;  whereas reg u lar  

in f le c t io n ,  which is  found a t  Level I I I  should not. Thus, 

the presence o f  Level I  p lu ra ls  such as te e th  marks vs. * claws 

marks or mice- in fe c te d  vs. * ra ts - in fe s te d  can be p red ic ted  by 

the ordering  o f  le v e ls .

The model a lso  accounts f o r  the d if fe re n c e  in in f le c t io n

between exocen tr ic  and endocentric  compounds such as mi lk te e th

(endo centr ic )  and sabertooths (e x o c e n tr ic ) .  Kiparsky proposes

th a t  exo cen tr ic  compounds are assigned zero d e r iv a t io n a l

s u f f ix e s  which cannot be added to  derived p lu ra ls ;  th e re fo re ,

exocen tr ic  compounds e x i t  from Level I I  as s in g u la rs  and

rece ive  p lu ra l  endings a t  Level I I I  where they are added to

the whole compound. Lexical phonology d i r e c t ly  p re d ic ts  the

r e la t io n  between boundary s treng th  and a f f i x  order expressed

by the word and morpheme boundary devices. Kiparsky shows

th a t  by d e r iv in g  the p r e f ix  - in  and the phonological ru le  fo r

a s s im ila t io n  a t  the same le v e l ,  no boundary symbol is  needed

to  block the a s s im ila t io n  o f - non on Level I I :

Level I  in - l e g ib le  a s s im ila t io n
i l l e g i b l e  

Level I I  n o n - le g ib le
n o n leg ib le  

* n o l le g ib le  
n o n - i1 le g ib le

K iparsky ’ s p o s it io n  is  th a t  boundaries are  superfluous as 

th e o re t ic a l  devices given leve l o rd er in g . Boundaries are  

replaced by brackets as the  fo l lo w in g :
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[ [ [ n a t i o n ] a 1 ] i t y ]  le x ic a l  rep resen ta tio n  

nation a l i t y  bracketing  erasure

n a t io n a l i ty  post le x ic a l  rep resen ta tion

Bracketing is  claimed to  be an advantage over boundary 

devices as shown by Kaisse (1 9 8 5 ) ,  since i f  le x ic a l  elements  

were to  be id e n t i f ie d  s o le ly  by boundary symbols, th e re  would 

be no way to  d i f f e r e n t i a t e  r ig h t-b ran c h in g  from le f t -b ra n c h in g  

compounds:

#neighbor# hood# gang# [ t [n e ig h b o rh o o d ] [gang]]

#re  a i r  ## cond ition  [ re  [ [ a i r ] [ c o n d i t i o n ] ] ]

o r ,  to  d is t in g u is h  the  s u f f ix a t io n  o f  a # a f f i x  before  

compounding from the p r e f ix a t io n  o f  a # a f f i x  a f t e r  

compounding. O v e ra l l ,  the  e f f e c t  o f  K iparsky ’ s model t ra n s fe rs  

some o f the phonological ru le s  to  the lex icon  where they form 

an in te g ra te d  p a r t  o f  the morphological component.

2 .6 .  Non-word based morphology

S e lk irk  (1982) claims th a t  the systems o f  word syntax and 

phrase syntax are the same in  th a t  they can both be generated  

by a context f re e  ru le  w r i t in g  system. Thus, she r e je c ts  

K iparsky’ s model and Siegal and A l le n ’ s c la im  about leve l  

ordering  in word fo rm ation . I f  le v e l ordering  were c o r re c t ,  

then i t  would provide evidence th a t  the general p ro p e rt ie s  o f  

morphology and syntax were d is s im i la r ;  however, she m aintains  

th a t  the general formal p ro p e rt ie s  are the same and th a t  the  

ru le  system is  the same in  both subcomponents o f  the grammar.
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2 .6 .1  Morphological ca teg ories

In  S e lk i r k ’ s framework the d i f fe re n c e  in  the behavior o f  

n eu tra l and non-neutra l a f f ix e s  is  explained in terms o f  an 

expanded general theory o f  word fo rm ation . This, theory  

includes morphological category types: Word, Root and A f f i x .  

The d i f f e r in g  phonological p a tte rn s  o f  the two classes o f  

a f f ix e s  derives  from the p o s it io n  th a t  the a f f i x  occupies in  

word s t ru c tu re .  A f f ix e s  are t re a te d  as in d iv id u a l e n t r ie s  in  

the lex icon which subcategorize fo r  t h e i r  bases, e i th e r  Word 

or Root, or in some cases both. In  o th er words, a f f ix e s  do 

not have to  be s p e c if ie d  fo r  boundary type or l e v e l / s t r a t a ,  

but instead, fo r  the type o f  base to  which they can a t ta c h ,  

s p e c i f ic a l ly  the s y n ta c t ic  category fe a tu re — noun,verb  

a d je c t iv e — and the morphological category type— word, root  

as shown in these examples:

Root (Class I ) Word ( C1 ass I I )
-ous: CN ___ ] - le s s : [N _ ]
- i  ty : [A -ness : [A ___ ]
in - : [ _ -^T ] e x - : [____ N]
de- [ _ _Vr ] non-: [ N]

C A]

2 .6 .2  S tress placement

There is  no need in  th is  theory to  invoke boundary devices  

fo r  s tress  placement or o th er phonological p ro p e rt ie s .  The 

grammar o f  English word form ation s p e c if ie s  th a t  the  

morphological category type Root is  the domain fo r  c y c l ic  

s tress  assignment o f  s y l la b le  s tru c tu re  and fo o t  s t ru c tu re .  

I t  then fo llo w s  from the grammar th a t  Word a f f ix e s  w i l l  be
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regard to  s tre s s  placement and s y l l a b i f ic a t io n .  For example, 

the Root a f f i x  - ic  w i l l  subcategorize fo r  a noun ro o t, - i c :

[Nr ___ ] and w i l l  s y l la b i f y  w ith  the base as in  rhythm ic .

where the 'm’ forms a s y l la b le  w ith  - i c .  This can be compared 

w ith  the Word a f f i x  which is  represented in  the lex icon as

[N ___ ] and exp la ins  why the 'm1 in rhythmv is  s y l la b ic

in i t s e l f .

Lexicon
D ic t io n a ry

L is t  o f monomorphemic words 
Extended d ic t io n a ry

L is t  o f a f f ix e s  and roots  
Id io s y n c ra t ic  in form ation  
Category o f  a f f i x  (Word/Root) 
Subcategorization  frame 
Semantic rep resen ta tion  
Phonological rep resen ta tion

D is t r ib u t io n a l  fe a tu re s  m atr ix  
Other phonological p ro p e rt ie s  

Word S tru c tu re  ru les
-> Lexical In s e r t io n  

Figure 8. The lex icon (S e lk i r k  1982).

S e lk i r k ’ s theory o f  word form ation obviates  the kind o f leve l  

ordering proposed by Kiparsky and Mohanan since s tress  

assignment and other phonological behavior re s u l t  from the  

general p ro p e rt ie s  o f morphological s tru c tu re  and the  

id io s y n c ra t ic  p ro p e rt ie s  o f  i t s  morphemes, i . e . ,  the category  

of each morpheme and the s e t  o f  sub categ oriza tio n  frames 

associated w ith  i t .



The theory does re ta in  the notion o f  a f f i x  o rdering  as 

conceived by Siegal in the form o f the A f f ix  Ordering  

G e n e ra liza t io n  (AOG). The j u s t i f i c a t i o n  f o r  th is  p r in c ip le  

is  th a t  the order o f the Root and Word a f f ix e s  is  not f re e ;  

although w ith in  the c lass there  is  no ordering  r e s t r ic t io n  as 

seen in the fo l lo w in g :  - ous. - i t y  ( m o n stro s ity ) or - i t y . - ous 

( p r o c l iv i t o u s ) fo r  Root a f f ix e s  and - le s s . - ness 

( fe a r le s s n e s s ) or - ness, - less ( tenderness!ess) fo r  Word 

a f f ix e s .  S im i la r ly ,  the combinations o f  p re f ix e s  and s u f f ix e s  

w ith in  a c lass are allowed fo r  Root a f f ix e s  as in  [ in [ [ s e n s i t ]  

i v e ] ]  and [ in  [ [s e n s i t ]  iv ]  i t y ]  and fo r  Word a f f ix e s  as in  

[ [ in -h o s p ita b le ]  ness] but not ou ts ide  Word a f f ix e s  *  [ in  

[ g lu t t o n - is h ] ] .

In  a d d it io n  to  the AOG, S e lk irk  proposes the Compound

A f f ix  Ordering G e n e ra liza t io n  (CAOG) to  account fo r  the fa c t

th a t  Word a f f ix e s  can a ttach  both ins id e  or ou ts ide  compounds;

whereas Root a f f ix e s  can only appear ins id e  compounds:

u n - s e l f - s u f f ic ie n t  vs. *  i n - s e l f - s u f f i c i e n t  
la id -back -ness  vs. *  la id - b a c k - i t y

In  order fo r  Siegal and A llen  to  account fo r  these examples, 

Class I I  a f f i x a t io n  would have to  be ordered both before and 

a f t e r  compounding. This o f course would v io la t e  the p r in c ip le  

of s t r i c t  l in e a r  o rdering .

S e lk i r k ’ s theory a lso  proposes to  b e t te r  account fo r  the  

occurrence o f  in f le c t io n a l  a f f ix e s  ins id e  compounds, 

p ro h ib ite d  by a leve l o rdering  account which separates
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compounding, a f f i x a t io n  and in f le c t io n  and p ro h ib its

in f le c t io n a l  ru les  from applying before compounding. S e lk irk

t re a ts  these processes as p a r t  o f the same component so th a t

d is t r ib u t io n a l  data such as the fo llo w in g  present no problem:

parks commissioner vs. park commissioner
programs coo rd inator vs. program coo rd inator
bu ild in g s  inspector vs. b u ild in g  inspector

In  s h o rt ,  S e lk i r k ’ s context f re e  grammar f o r  word

s tru c tu re  makes i t  possib le  to  express the d is t r ib u t io n a l

p ro p e rt ie s  o f  a f f ix e s  w ithout recourse to  e x t r in s ic  o rder ing .

The theory a llow s the model o f word form ation to  re ta in  the

nature o f a c o n te x t - f re e  grammar in  which ordering  is  not

req u ired . Stress assignment and o th er  d is t r ib u t io n a l

r e g u la r i t ie s  are accounted fo r  by the p o s tu la t io n  o f  the

morphological category types W ord /R oot/A ffix  along w ith  the

p r in c ip le s  expressed in the AOG and CAOG and the re w r ite  ru les

summarized here as:

S u f f ix a t io n :  Xn ->  Yn Xaf, where n= Word or Root 
P r e f ix a t io n :  Xn ->  Yaf Xn, where n= Word or Root 
Word s tru c tu re :  X ->Xr, Word -> Root, where Root

is  always "lower" or contained w ith in  the Word 
Compounding: N -> Cti) N;  A - >  f N A;  V ->  P

< A l AV l PPk *
»  4

Figure 9. Word s tru c tu re  ru les  (S e lk i r k  1980).

2 .6 .3  C o n te x t- fre e  word s tru c tu re  ru les

In  her d is s e r ta t io n ,  On the organization of the lexicon, L ieber  

(1980) e la b o ra te s  on H a l l e ’ s 1973 model o f  the s tru c tu re  o f  

the lex ic o n . Like S e lk i r k ,  L ieber proposes th a t  a l l  le x ic a l
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which combine w ith  a se t o f  r e - w r i t e  ru le s  s im i la r  to  phrase 

s tru c tu re  ru les  which produce tre e s  in to  which a f f ix e s  and 

stems are in s e r te d . Her disagreement w ith  S e lk irk  l i e s  in  the  

nature o f  the c o n te x t - f re e  word s tru c tu re  ru le s .  She adopts 

binary branching le x ic a l  s tru c tu re  ru le s  along w ith  fe a tu re  

p e rc o la t io n  conventions which comprise le x ic a l  s t ru c tu re .

2 .7 .  The o rg a n iza tio n  o f  the lexicon

L ie b e r ’ s morphological component is  d iv ided  in to  th re e  p a rts :  

the permanent lex icon con ta in ing  morpholexical ru le s  and 

redundancy re la t io n s ;  the le x ic a l  s t ru c tu re  component 

consis ting  o f  le x ic a l  s tru c tu re  re w r ite  ru les  and a number o f  

fe a tu re  p e rc o la t io n  conventions; and a s e r ie s  o f  operations  

fo r  morphological processes which are n o n -a f f ix a t io n a l  and 

s tr in g  dependent, inc lud ing  re d u p lic a t io n ,  in f ix in g ,  vowel 

ab la u t and umlaut.

The permanent lex icon , H a l l e ’ s d ic t io n a ry ,  contains a l l  

o f the unanalyzable le x ic a l  te rm ina l elements. Included are  

a f f ix e s  and bound and f re e  morphemes along w ith  in form ation  

regarding category and declension c la s s , phonological and 

semantic re p re s e n ta t io n , su b categ oriza tio n  r e s t r ic t io n ,  

d ia c r i t i c s  and in s e r t io n  frame. The stem allomorphy th a t  is  

normally found in  i n f l e c t io n a l ly  r ic h  languages is  described  

by means of morpholexical ru les  in  the  permanent lex ico n .  

The morpholexical ru le s  are purely  c la s s i f ic a to r y  in
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describ ing  the r e la t io n  between p a irs  o f  le x ic a l  items in the  

lex ic o n . They are d i f f e r e n t  from redundancy ru les  as 

conceived by Jackendoff (1975) in  th a t  they are non- 

im p lic a t io n a l (n o t i f  x, then y ) ,  but s ta te  ab so lu te ly  x is  

re la te d  to  y.

Permanent Lexicon

Category N Category V Category A 
Lexical c lass  
Morpholexical ru les
A ff ix e s /s te m s / derived /underived  forms 

Lexical S tru c tu re  

Rewrite ru les
Feature p e rc o la t io n  conventions  
Conversion N <-> V 
S tr in g  dependent T -ru le s

R ed up lica tion /U m lau t/ Ablaut

Figure 10. O rganization  of the lex icon (L ie b e r  1980).

2 .7 .1  The le x ic a l  s tru c tu re  component

The le x ic a l  s tru c tu re  component is  p a r a l le l  to  the phrase 

s tru c tu re  subcomponent in  syntax. The c o n te x t - f re e  re w r i te  

ru les  generate the possib le  phrase s tru c tu re s  in syntax and 

the possib le  word s tru c tu re s  in morphology. The le x ic a l  

s tru c tu re  ru les  generate a t re e  s tru c tu re  in to  which term inal  

elements may be in s e r te d . L ie b e r ’ s re w r ite  ru le s  d i f f e r  from 

those proposed by S e lk irk  because she does not include terms 

such as a f f i x  or root as p r im it iv e s  in  morphological theory .  

Ins tead , she claims th a t  th is  in form ation is  a lready  encoded 

in the permanent lex icon  since a f f ix e s  are morphemes w ith  

sub categ oriza tio n  frames and stems are morphemes w ithout



sub categoriza tion  frames. In  order to  reduce the redundancy 

in  the grammar, L ieber proposes a s in g le  c o n te x t - f re e  ru le  

which w i l l  generate u n lab e lle d  b inary  branching t re e  

s tru c tu re s  as shown:

Lexical term inal elements are inserted  w ith t h e i r

according to fe a tu re  p e rc o la t io n  conventions a b i t  d i f f e r e n t  

from those described by W illiam s (1981) in  h is  le x ic a l  head 

theory.

2 .7 .2  P erco la t io n  conventions

In W illiam s theory , the notion o f  le x ic a l  head and the R ig h t-  

Hand Rule (RHR) determine the ca tegories  and o th er s y n ta c t ic  

p ro p e rt ie s  o f  a derived word or compound. Features can 

perco la te  only from the r ig h t  hand c o n s t itu e n t ,  or head, 

giv in g  the whole word category and d i a c r i t i c  fe a tu re s . In  

c o n tra s t,  L ie b e r ’ s p e rc o la t io n  conventions do not include a 

RHR. Features may perco la te  to  branching nodes regard less o f  

whether they are on the l e f t  or r ig h t  as i l lu s t r a t e d  in  Figure  

11: N [ - 1 a t in a te ]

a. b.

happy]A ness]N g r im e]H y ] A n e s s ]N

sub categoriza tion  r e s t r ic t io n s .  Node la b e l l in g  proceeds

break] ness]H
[ - l a t ]

Figure 11. L ie b e r ’ s (1980) p e rc o la t io n  convention.
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This approach accounts f o r  the tran sp aren t a f f ix e s  such as 

counter which have no fe a tu re s  to  p e rc o la te  but are  

nonetheless accommodated by a convention which ensures th a t  

a l l  branching nodes rece ive  la b e ls .  L ieber c i te s  evidence 

from English and o th er languages to  demonstrate th a t  the RHR 

cannot be maintained since th ere  a lso  e x is t  category changing 

p re f ix e s ,  e . g . ,  e n - : rageN -> enragev, which req u ire  l e f t

heads. However, W illiam s m aintains the RHR in these cases 

cla im ing th a t  they are system atic  exceptions, where the  

le ftm o s t member is  the head, o r ,  as in  the case o f  exocentr ic  

compounds, e .g .  , r push u p !|| or f run down]N th e re  is  no head a t  

a l l .  W illiam s suggests th a t  these compounds are  derived by 

headless ru les  which are not b inary  branching: word -> phrase 

(N -> VP). L ieber in s is ts  th a t  a theory which d i r e c t ly  

accounts fo r  these fa c ts  is  superio r to  one in which 

exceptions must be claimed.

2 .7 .3  The Adjacency Condition

As noted by L ieb er, S e lk i r k ’ s framework and her own theory  

e l im in a te  the WFRs by demonstrating th a t  a f f ix a t io n  fo llow s  

general le x ic a l  s tru c tu re  ru le s  and does not proceed as a 

s e r ie s  o f  separate processes ( c f .  Aronoff 1976). As a 

consequence, the Adjacency c on d it ion  is  no longer a c o n s tra in t  

on WFRs, but as a cond ition  on su b categ oriza tio n :
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Adjacency (re v is e d )
No sub categ oriza tio n  frame can s ta te  a 

dependency between X and Y i f  th e re  is  
more than one bracket between X and Y; 
i . e .

*  X /Y ]Z ]__
* X / [Z[Y

where Z may be 0

In s h o rt ,  a f f ix a t io n  is  viewed as a form o f  le x ic a l  in s e r t io n  

analogous to le x ic a l  in s e r t io n  in syntax.

2 .7 .4  S tr in g  dependent ru les

The t h i r d  subcomponent in  L ie b e r ’ s o rg a n iza tio n  o f the lexicon  

contains s t r in g  dependent ru le s  which apply in  a block to  the  

s tru c tu re s  formed in  the le x ic a l  s tru c tu re  component. These 

ru les  c h a ra c te r ize  productive  morphological processes which 

occur in  many unre la ted  languages: re d u p lic a t io n ,  in f ix in g ,  

vowel ab la u t and umlaut and are dependent upon the l in e a r  

concatenation o f the s t r in g .

2 .8  Arguments aga inst e x t r in s ic  ordering

Although t h e i r  concept o f  the ru les  o f word form ation d i f f e r  

from those o f  S e lk irk  and L ieb er, Aronoff and S r id h a r ’ s (1983)  

treatm ent o f morphological le v e ls  a lso  excludes leve l  

ordering . Moreover, they m aintain  th a t  the AOG and CAOG 

conventions proposed by S e lk irk  to  e x p la in  a f f i x  ordering  

g e n e ra liz a t io n s  are unnecessary. In  t h e i r  view, word 

form ation is  not constrained by e x t r in s ic  ordering o f any 

type, but by c o n s tra in ts  on the base to  which a f f ix e s  can
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a tta c h . Aronoff and S ridh ar re fu te  S e lk i r k ’ s argument by 

demonstrating th a t  Class I  /Root a f f ix e s  do indeed a ttach  

outs ide  Class I I  /Word a f f ix e s  in  English . Words such as 

ungram m aticalitv  and developmental must be analyzed as:

[[un [ gram m atical]] i t y ]

[ [d eve lo p ] ment] a l ]

In  the f i r s t  case, th e re  is  a r e s t r ic t io n  on the category to  

which the word form ation ru les  (WFR) fo r  the p r e f ix  un- can 

a tta c h , i . e .  the major le x ic a l  category A d je c tiv e ;  and in  the  

second case, developmental is  stressed on the penu lt w ith  the  

a d d it io n  o f the - a l  s u f f ix ,  a c h a r a c te r is t ic  o f Class I  

a f f i x a t io n .

F u rth er , Aronoff and S ridhar c i t e  whole classes o f  the  

productive  forms X#abi1i t v . X t t is t ic . and X ttiza tion  a l l  o f  

which are composed o f nonneutral s u f f ix e s  outs ide  o f  neu tra l  

s u f f ix e s .  S e lk i r k ’ s exp lan atio n  o f  the counterexamples to  

the AOG invokes a rea n a ly s is  o f  words as derived roots . When 

development is  reanalyzed as a Root, i t  re ta in s  the same 

s tress  p a tte rn  l is te d  in  the  lex icon as i t  would i f  the word 

had preceded a neu tra l a f f i x .  S e lk irk  suggests th a t  on 

analogy to  the - ment in ornament, the s u f f ix  -ment in  

developmental is  reanalyzed as a nonneutral a f f i x .  However, 

Aronoff and S ridh ar do not accept S e lk i r k ’ s re a n a ly s is ,  c i t in g  

a host o f  in d iv id u a l cases o f  open classes o f  counter examples 

to  be accounted f o r .  They se t fo r th  em pirica l claims  

concerning the d is t r ib u t io n  o f  the two classes o f a f f ix e s
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based on the ex is tence o f  two le v e ls ,  Word and Root, but not 

dependent on le v e l ordering o f  any na ture .

2 .8 .1  Two types o f  WFRs

According to  Aronoff and S r id h a r ’ s theory , th ere  are two 

d is t in c t  types o f word form ation ru le s :  stem based WFRs ( e . g . ,  

produce/production/ p ro d u c tiv e ) and word based WFRs ( e . g . ,  

fem in ine / fem inism ) . Word a f f ix e s  a ttach  to  words under these  

cond itions:

1) the base to  which they a ttach  re ta in s  i t s  
phonological form,

2) they a ttach  p ro d u ctive ly  only to  words of  
major le x ic a l  ca teg ories  (N ,V ,A )

3) they do not fuse sem an tica lly  w ith  the base,
4) they are not s e n s it iv e  to  the in te rn a l  

morphology o f  the words to  which they a tta c h .

Word a f f ix e s  ( C la s s I I )  a ttach  only to  major c a te g o r ie s , ra th e r  

than to  the content o f  those c a te g o r ie s , in  c o n tra s t to  Root 

a f f ix e s  (Class I )  which, though s e n s it iv e  to  le x ic a l  

c a te g o r ie s , are a lso s e n s it iv e  to  the immediately adjacent  

morpheme. The two types o f  a f f ix e s ,  independent o f  any 

o rd erin g , in d ic a te  two types o f morphological operations and 

describe the domain o f phonological ru le s .

2 .8 .2  Phonological words

Aronoff and S ridhar show th a t  "adherence to  leve l ordering  

and i t s  p o p u la r i ty  desp ite  evidence which shows i t  to  be 

f a ls e ,  is  m otivated by the re la t io n s h ip  o f the  phonological 

cyc le  to  h ie ra rc h ic a l  morphological s t ru c tu re ."  They claim  

th a t  when ordering  is  c o n tra d ic te d , so too is  the
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correspondence between h ie ra rc h ic a l  s tru c tu re  and phonology. 

To i l l u s t r a t e  the authors show th a t  h ie r a r c h ic a l ly ,  the word 

com parmentalization has the in te rn a l  s tru c tu re :

[ [ [ [  compartment] a l ] i z e ]  a t io n ]

Based on t h e i r  assumption th a t  only root a f f ix e s  must always 

be contained w ith in  phonological words and th a t  m etr ic a l fo o t  

s tru c tu re  is  isomorphic w ith  phonological s t ru c tu re ,  the  

phonological s tru c tu re  o f com partm entalization is :  

compart mental iz a t io n  

In  the above a n a ly s is ,  the s in g le  morphological word 

(mword) com partm entalization consists  o f th ree  phonological 

words (pwords), a l l  o f  which are n e ith e r  mwords or members of  

a major le x ic a l  category. No s t ru c tu ra l  re la t io n s h ip  is  

assumed between the pwords, and since the s t r in g  has no head, 

i t  does not rece ive  compound s tre s s , but phrasal s tress  

s im i la r  to  the s tress  o f :

combat mental e la t io n  

or to  the s tress  o f the monomorphemic word:

Appalachicola

Aronoff and S ridhar compare t h e i r  concept o f phonological 

words to  S e lk i r k ’ s Words in th a t  pwords are the domain of  

stress  placement and s y l l a b i f ic a t io n  ru le s . Therefore , i f  a 

member o f  a le x ic a l  category contains more than one pword, as 

in judgem ental, which is  derived as judge and m ental. each 

pword is  stressed in d iv id u a l ly .  I f  the la s t  pword w ith in  a 

member o f  a major category is  by i t s e l f  a member o f a major
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le x ic a l  category , i t  is  considered to  be a compound and is  

given compound s tre s s . I f  no t, s tress  is  determined by a 

general system th a t  ap p lies  to  phrases and monomorphemic 

words. Thus, judgemental and Judge Mendal have the same 

stress  p a t te rn .

This approach c la s s i f ie s  a f f ix e d  members o f  major le x ic a l  

categories  in to  th re e  d iv is io n s :

Type I :  X + no word a f f i x  
Type I I :  X + word a f f i x ( e s )  o r ,  word a f f i x ( e s )  + X 

In  th is  category, each word a f f i x  is  
considered to  be a s tre s s le s s  c l i t i c ,  
not a pword ( e . g . ,  r e le n t le s s  contains  
one c l i t i c ;  re le n t le s s n e s s , two c l i t i c s ;  
un re le n tle s s n e s s , th ree  c l i t i c s .

Type I I I :  X + word a f f i x  + stem a f f i x
pword ( e . g . .  in t e r p r e t a b i1i t v )

word a f f i x  + X + stem a f f i x
pword
( e . g . ,  m isrepresen ta tion )

Aronoff and S ridh ar provide ru les  fo r  d iv id in g  any member o f  

a major category in to  pwords and c l i t i c s .  The pwords d i f f e r  

from other ana ly s is  in th ree  ways. F i r s t ,  th e re  is  no simple  

re la t io n s h ip  between members o f major le x ic a l  ca teg ories  as 

defined h ie r a r c h ic a l ly  and pwords. Second, there  is  no 

exhaustive d iv is io n  o f  a s t r in g  in to  pwords. T h ird , there  is  

no assumption th a t  boundaries are assigned purely  

h ie r a r c h ic a l l y , but instead they are assigned by a combination 

o f l in e a r  and h ie ra rc h ic a l  p r in c ip le s .

In  t h e i r  view, a l l  th a t  is  needed to  account fo r  the  

processes o f  word form ation is  the d is t in c t io n  between the



two types o f  a f f ix e s  Word and Root and K iparsky ’ s Elsewhere 

Condition which s ta te s  th a t  i f  two ru les  compete fo r  the same 

s tru c tu ra l  c o n d it io n , the more s p e c i f ic  ru le  takes precedence 

over the more general one, i . e .  blocking. The authors contend 

th a t  once a theory o f morphology is  separated from th eo ry -  

bound devices such as: the phonological c y c le , the d is t in c t io n  

between c y c l ic  and word le v e l ru le s , the boundaries # and +, 

and the blocking o f c y c l ic  ru les  by #, i t  has an em pirica l  

advantage over those which re ly  on them.
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CHAPTER 3 

MULTIPLY SUFFIXED WORDS

This chapter in v e s t ig a te s  the  re la t io n s h ip  th a t  e x is ts  

between a base word and the possib le  m u lt ip le  s u f f ix  

combinations th a t  can be formed by the  word s tru c tu re  ru le s .  

With the exception o f Fabb (1988) and Aronoff (1 9 7 6 ) ,  th e re  

have been no em pirica l s tud ies  o f word form ation processes 

th a t  p r im a r i ly  concern recu rs ive  s u f f ix a t io n  in  English . The 

question addressed in  th is  section  is  whether the word 

form ation process o f compounding a p p lie s  to  a f f ix e s  as w ell 

as to  words and roots to form bound u n its  such as - i s t i c . 

- a b i1i t v . and - o s i t v . Since the morphological ru le s  o f  a 

language capture the in tu i t io n s  o f speakers th a t  words have 

in te rn a l  s t ru c tu re ,  and because the ru les  a llow  compounding 

o f words and roots , i t  would seem p la u s ib le  th a t  a f f ix e s  a lso  

compound to  form complex s t ru c tu re s .  The l in g u is t ic  an a ly s is  

is  supported by corpus-based data co n s is tin g  o f m u lt ip ly -  

s u ff ix e d  words, demonstrating th a t  th ere  are a few cases fo r  

which the notion o f  compound is  j u s t i f i e d  on morphological or 

semantic grounds. However, these p o te n t ia l  s u f f ix  compounds 

are too few and exceptional to  w arrant the  redundancy in the  

lexicon th a t  f re e  compounding o f  m u lt ip le  a f f ix e s  would 

n e c e s s ita te . F u rth er, the exceptional cases fo r  which no
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s in g ly -a f f ix e d  base form occurs, can be generated by the same 

set o f  c o n te x t - f re e  re w r ite  ru les  and marked "grammatical, but 

non-occurring". The conclusion reached is  t h a t  th e re  is  no 

th e o re t ic a l  advantage to  p o s it in g  a formal ru le  mechanism fo r  

generating compounds a t  the le v e l o f A f f i x .  In s tead , a s in g le  

a f f ix a t io n  ru le  th a t  a llow s a f f ix e s  to  subcategorize  fo r  o ther  

a f f ix e s  is  proposed in order to  capture the r e la t io n s  th a t  

hold between forms in a morphological fa m ily .

There is  a se t o f s u f f ix e s  which re g u la r ly  occurs as the  

term inal sequence in complex words, e .g .  - io n a l . - i c a l . 

- m ental. - i v i t v . - a l i t v . - ional 1 z e . ~1zati<?n- In  order to  

account fo r  th is  r e s t r ic te d  s e t  o f m u lt ip le  s u f f ix  pa tte rn s  

in  English , th is  proposal extends the S e lk irk ia n  X-bar  

morphological framework to  perm it s u f f ix e s  to  combine w ith  

other fe a tu re -s p e c i f ie d  s u f f ix e s ,  as w ell as w ith  words and 

roots . M u lt ip le  a f f ix a t io n  can be accounted fo r  by the same 

type o f  c o n te x t - f re e  re w r ite  ru les  a v a i la b le  fo r  the other  

category types, Word and Root, i . e . :  Word -> Word Word; 

Root-> Root Root; and A f f ix  ->  A f f ix  A f f i x .

U n like  in f le c t io n a l  s u f f ix e s  ( - s . - in g . - e d . - l v )  which a re ,  

fo r  the most p a r t ,  paradigm atic  and re g u la r ,  d e r iv a t io n a l  

s u f f ix e s  req u ire  th a t  s t r i c t e r  conditions on the base word be 

met before a f f ix a t io n  can occur. For example, the s u f f ix  

- ous a ttaches to  nouns to  form a d je c t iv e s  w ith  the sense o f  

"causing or having" the p a r t ic u la r  q u a l i ty  o f  the noun; hence 

dangerous/glamorous. However, because o f  the i r r e g u la r  nature
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o f d e r iv a t io n ,  - ous does not au to m a tic a lly  a ttach  to  a l l  

nouns, * sh iverous . * svmbo1ous. This f a c t  has been noted, and 

much has been w r i t te n  in  the l in g u is t ic  l i t e r a t u r e  on the word 

form ation ru le s  and sub categoriza tion  requirements f o r  s in g le  

s u f f ix e s .  With the exception o f  Fabb (1988) and Aronoff  

(1 9 7 6 ),  th e re  have been no em pirica l s tud ies  o f  word form ation  

processes th a t  p r im a r i ly  concern recu rs ive  s u f f ix a t io n .  

Consequently, th is  section  in v e s t ig a te s  the re la t io n s h ip  th a t  

e x is ts  between a base word and the possib le  m u lt ip le  s u f f ix  

combinations th a t  can be formed by the word s tru c tu re  ru le s .

3.1 T h e o re tic a l framework

Following S e lk irk  (1982) and Lieber (1 9 8 0 ) ,  I  assume th a t  word 

form ation operates in  an autonomous component o f  the grammar: 

the lex ico n . Words are generated by c o n te x t - f re e  le x ic a l  

s tru c tu re  ru le s  which produce t re e  s tru c tu re s  in to  which items 

are in s e rte d . The lex icon contains:

1) word s tru c tu re  re w r ite  ru les
2) d ic t io n a ry  o f e n t r ie s

a) monomorphemic words ( boy, ro se . . . )
b) bound forms ( agress- . t e l e - . - c ie v e Z -c e o t . . . . )
c) a f f ix e s

1) in f le c t io n a l  ( - s . - in g . - e d . . . )
2) d e r iv a t io n a l  ( u n - . r e - . - i t v . - i c . - ment. . . )

and the corresponding phonological, s y n ta c t ic ,  semantic, and 

orthographic  fe a tu re s  o f  the e n t r ie s .  However, given only  

le x ic a l  e n t r ie s  and re w r ite  ru le s , the morphology o f  the  

language overgenerates; consequently, d e r iv a t io n s  must be 

constrained to  ru le  out ungrammatical items. The le x ic a l
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phonologists ( e . g . ,  Kiparsky 1982 and Mohanan 1982) con stra in  

le x ic a l  d e r iv a t io n s  by e x t r in s ic a l l y  ordering  morphological 

processes and phonological ru les  to  in te r a c t  in  c y c l ic  

fash ion . Other l in g u is ts  place loca l s e le c t io n a l  r e s t r ic t io n s  

on s u f f ix a t io n  ( e . g . ,  the ro le  o f f in a l  s y l la b le  s tre s s ,  

Siegal 1974; etym ological o r ig in  and length in s y l la b le s ,  

Anshen at ah 1986; and the r e s t r ic t io n  against s u f f ix a t io n  to  

a prev iou s ly  s u f f ix e d  word, Fabb 1988).

3 .2  M u lt ip le  s u f f ix  as a grammatical u n it

As in the generation o f  s y n ta c t ic  s tru c tu re s ,  although th ere  

is  no th e o re t ic a l  basis fo r  p o s it in g  a l i m i t  on the length o f  

a complex word, the d is t r ib u t io n a l  fa c ts  o f  English reveal 

th a t  consecutive d e r iv a t io n s  ra r e ly  go beyond fo u r  ’s lo t s ,"  

A f1 -A f2 -A f3 -A f4 ,  ( e . g . , - i o n - a l - i s t - i c ) and th a t  the

p ro d u c t iv ity  o f m u lt ip le  s u f f ix e s  is  h ig h ly  r e s t r ic t e d .  The 

purpose o f  th is  chapter is  to  d e l in e a te  the conditions  

allow ing  the recu rs ive  attachment o f  m u lt ip le  s u f f ix e s  to  

English bases and to  explore  the p o s s ib i l i t y  th a t  c e r ta in  

combinations o f s u f f ix e s  are attached to  the base as a whole 

and can themselves be thought o f as a grammatical u n i t .

3 .3  Evidence fo r  long s u f f ix e s

Fabb (1986) proposes the notion o f  a "long s u f f ix "  inc lud ing  

- i s t i c . - io n a l . - encv and - i f i c a t o r v  from his  observation th a t  

most s u f f ix e s  are r e s t r ic te d  from a tta c h in g  to  prev ious ly  

s u ff ix e d  words, th a t  is ,  they are never found in  the
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s u f f ix e s  which may a tta c h  to  one of the many p o te n t ia l  

s u f f ix e s  in  the Af1 s lo t .  For example, - ic  can appear in  the  

Af2 p o s it io n  fo llo w in g  one s p e c i f ic  A f1, namely - i s t . 

Therefore , Fabb claims th a t  - ic  never attaches to  a s u ff ix e d  

form and th a t  - i s t i c  is  a separate , though re la te d ,  "long 

s u f f i x . ” A problem w ith  th is  d e f in i t io n  concerns - i c a l . an 

i n t u i t i v e  candidate fo r  long suffixhood since - i s  and - ic a l  

are o ften  not synonymous, e . g . ,  c la s s ic /  c la s s ic a l  and since  

th e re  are numerous non-occurrences o f  Xic forms in the  

presence o f  X i c a l . e . g . ,  f a r c i c a l . Even more compelling is  

the f a c t  th a t  the s u f f ix  - a! subcategorizes fo r  nouns, not 

a d je c t iv e s  and must make an exception fo r  a d je c t iv e s  ending 

in - i c :  a p la u s ib le  reason to  propose a separate a f f i x .

However, the fa c t  th a t  Af2-a1 is  f re e  to  a tta c h  to  other Af1 

s u f f ix e s ,  e . g . ,  - io n , and - ment. thereby excludes - ic a l  from 

the set o f  long s u f f ix e s .  Fabb im p l ic i t l y  defines  long 

s u f f ix e s  in  terms of t h e i r  frequency o f occurrence in view of  

the d is t r ib u t io n a l  f a c t  th a t  some s u f f ix e s  do not a ttach  to  

previously  s u f f ix e d  words, but does not s ta te  any grammatical 

p r in c ip le  which d i f f e r e n t ia t e s  them from s in g le  s u f f ix e s .

In  a revised version {Fabb 1988) o f the e a r l i e r  paper, he 

argues fo r  the s tronger notion o f  "compound" s u f f ix  based on 

the same c r i t e r io n  th a t  Af2 only attaches to  one s p e c i f ic  A f1. 

Fabb assigns the fe a tu re  +L a tin a te  to  the subset o f other  

s u ff ix e s  th a t  are sem i-productive in th a t  they can a ttach  to
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ana lys is  obviates the need fo r  le v e l o rd e r in g , since the fa c ts  

to  be accounted fo r  by e x t r in s ic  ordering  are encompassed by 

the r e s t r ic t io n  th a t  only a subset o f  a f f ix e s  may f i l l  the Af2 

s lo t  and th a t  they are marked e i t h e r  to  compound w ith  one 

p a r t ic u la r  s u f f ix  or to  a f f i x  w ith  a marked subset. For 

example, in Fabb’ s approach, - i s t i c  is  constructed as a 

compound s u f f ix  as fo llo w s : - ic  s e le c ts  fo r  a non-complex base 

or has the option o f  s e le c t in g  f o r  one s p e c if ic  s u f f ix ,  - i s t . 

Af2 attaches to  A f 1 - i s t  to  form a compound which as a u n it  

subcategorizes fo r  the same base as - i s t .

U n fo rtu n a te ly , Fabb’ s a n a ly s is  o f  compounds f a l l s  short  

when m u lt ip le  a f f i x a t io n  is  considered. Since i t  is  a lso  

possib le  fo r  the s u f f ix  - ic  to  occur in the Af3 s lo t ,  as in  

c o l l e c t i v i s t i c  or exhi b i t i o n i s t i c . in  these cases, one 

presumes th a t  Af1 and Af2 have a lread y  attached to  the base, 

producing r T Tc o l l e c t l i v l i s t l and r Tfe x h ib i t ! io n ! i s t l . I f  Af3 

- ic  cannot s e le c t  a complex base, then i t  is  wrongly 

constrained from a ttach in g  to  the d o u b ly -s u ff ix e d  base form. 

Fabb bases h is  approach on the assumption th a t  a l l  in te rn a l  

brackets are v is ib le  to  a l l  d e r iv a t io n a l  s u f f ix e s ;  th e re fo re ,  

the Bracket Erasure convention (W ill ia m s  1982) which erases  

every bracket a f t e r  each a p p lic a t io n  o f  a word form ation ru le ,  

cannot be invoked to  perm it the A f3 - ic  to  a t ta c h . Even i f  the  

ru les  fo r  a f f i x  compounding were somehow ordered p r io r  to  

those fo r  d e r iv a t io n ,  the r e s t r ic t io n  on non-attachment to  a
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complex form cannot hold. To i l l u s t r a t e ,  in the above 

examples, - i s t i c  compounds and s e le c ts  fo r  a feature-m arked  

Af 1 , e . g . ,  - ive or - io n , but when -jhc is  in  the Af4 p o s it io n ,  

e .g .  s e n s a t io n a l is t ic . i t  is  prevented from a tta c h in g . Thus, 

any th e o re t ic a l  s ta tu s  th a t  may be granted the compound a f f i x  

remains questionab le .

Fabb’ s work, though problem atic  in terms of formal 

explanatory  requirements, is  important in th a t  i t  revea ls  th a t  

the approach based on le v e l-o rd e r in g  and category s e le c t io n  

f a i l s  to  ru le  out a very la rg e  number o f a f f i x  p a irs  which do 

not e x is t .  He concludes th a t  s e le c t io n a l  r e s t r ic t io n s  and 

the proviso th a t  c e r ta in  a f f ix e s  do not a ttach  to  a lready  

s u ff ix e d  words are a l l  th a t  are necessary to  describe the  

order o f most a f f i x  morphemes.

Church (1988) a lso  includes c e r ta in  combinations o f double 

s u ff ix e s  in h is  taxonomy of fo rm ative  boundary a f f i x  classes:  

la :  - ancv. - encv; lb : - a l i t v . - a t io n . - a t i v e . - a to r v . - o s i t v : 

Ic :  - i s t i c . - a b i1i t v . - i z a t io n . - i f i  c a t io n . - m enta l. - m entarv. 

Church supports A ro n o ff ’ s (1976) c laim  th a t  there  are two 

d i f f e r e n t  types o f word form ation ru le s , those which apply to  

roots and those which apply to  whole words. He expands the  

former c lass  o f  fo rm ative  boundary a f f ix e s  in to  th ree  sub­

classes: la ,  lb ,  and Ic .  Class la  a f f ix e s  ( e .g . ,  - io n . - i v e . 

- o r ) e x h ib i t  allomorphy and obey a d i f f e r e n t  se t o f word 

form ation ru le s  because they only a ttach  to  la t in a te  stems and 

not bound morphemes ( i . e . ,  truncated  ro o ts );  Class lb  a f f ix e s
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( e . g . ,  -&1, - i c .  - i t v ) . do not a ttach  to  L a t in a te  stems, but 

only to  bound forms and words which subsequently undergo 

s tress  r e t r a c t io n ;  Class Ic  a f f ix e s  ( e . g . ,  - i s t . - i z e . - e r ) 

a ttach  to  bound forms and obey a d i f f e r e n t  se t o f  s tress  

assignment ru les  whereby the in te rn a l  m etr ic a l s tru c tu re  o f  

the base remains un affec ted .

As Church h im self adm its, h is  claims are weakened by the  

presence o f  counterexamples in  every category, due to  the fa c t  

th a t  s u f f ix e s  can have membership in more than one c la s s . For 

instance, the s u f f ix  - ive  would need c la s s i f ic a t io n  in a l l  

three  classes o f form ative  boundaries: l a ,  to  account fo r  the  

allomorphy in p erm it / perm iss ive: lb ,  to  account fo r  the word 

base in the case of combat/combative. and given a l te r n a te  

phonological s tre s s  o f the verb com bat and * combat. the fa c t  

th a t  there  is  s tress  r e t r a c t io n  in com’ b a t iv e : and f i n a l l y  

I c ,  to  account fo r  the word base in cases l ik e  

s e c re t / s e c re t iv e  and the lack of s tre s s  r e t r a c t io n .  More 

c r u c ia l ly ,  h is  d is t r ib u t io n a l  c la im  th a t  Class la  a f f ix e s  are  

d is t in c t  from class lb  and Ic  depends on h is  observation th a t  

the l a t t e r  two do not a ttach  to  la t in a te  stems. In  Church’ s 

view, stem-based word form ation ru les  r e la te  words which share 

a common L a t in a te  stem. He claims th a t  th ere  e x is t  100 to  

1,000 o f these stems of which he l i s t s  250. These appear to  

be the exact forms from which Class la  L a t in a te  p re f ix e s  

and/or s u f f ix e s  have been s tr ip p e d , e . g . ,  c e iv e . f e r . merge. 

s t r u c t . The d e f in i t io n  o f and c r i t e r i a  fo r  s ta tu s  as "stem"
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is  c a l le d  in to  question by the presence o f words formed by the

attachment o f  lb  and Ic  a f f ix e s  to  bases which are

e tym o lo g ic a lly  L a t in .  An examination o f  several long s u f f ix e s

from h is  lb  and Ic  classes w i l l  s u f f ic e  to  i l l u s t r a t e  the

apparent a rb i t r a r in e s s  o f  the d is t in c t io n :

lb :  f i n - a l i t v .  ME. and O .F r . < L. f i n a l i s  < l i n ,  f i n i . S
lb :  gener- o s i t v . ME. and O .F r . ;  L. g e n e ro s ita s .< generosus
Ic :  funda-m e n ta l . Late ME.; ML. fundamental1§ < L.

fundamentum
Ic :  v u ln e r- a b i1i t v . LL. v u ln e r a b i l is  < vu ln erare  
Ic :  g lo r - i f i c a t i o n .  LL. g l o r i f i c a t i o  < g lo r i f i c a r e  

< g lo r ia

The f i r s t  two examples, f i n  and gener are considered to  be 

bound truncated  roots , ye t they can a lso  appear w ith  La tin  

p re f ix e s  e . g . ,  r e f in e  and reg en era te , thus questioning the  

m otivation f o r  the  stem-bound form d is t in c t io n .  I f  a long 

s u f f ix  such as - a ! i t v  belongs to  Class lb ,  purported ly  i t  

attaches to  a bound form and is  not re la te d ' to  a word formed 

by a Class la  s u f f ix .  Consider words formed from the base 

s t r u /s t r u c t  which Church includes in  the l i s t  o f  stems, e . g . ,  

construction  ( l a ) ,  c o n s tru a l( l b ) . construable ( l a ,  lb ,  I c ) .  

Although they are formed from the L a t in  c o n stru ere . pp. 

con struc tus . t h e i r  re la t io n s h ip  is  not r e f le c te d ,  since they  

are p u ta t iv e ly  formed from d i f f e r e n t  types o f word form ation  

ru le s .

Furthermore, Church’ s c la s s i f ic a t io n  o f  double a f f ix e s  

such as - a b i1i t v  and - i s t i c  ( I c )  is  made w ithou t reference to  

the  fa c t  th a t  they a re , by t h e i r  c o l lo c a t io n s ,  counter
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examples to  le v e l -o rd e r in g ,  a hypothesis th a t  Church endorses. 

S e lk irk  (1 9 8 4 ) ,  among o th ers , has shown th a t  th ere  is  no need 

to  p o s it  two separate types o f  word form ation ru le s .  A ff ix e s  

do not have to  be s p e c if ie d  fo r  boundaries, but ra th e r  fo r  the  

type o f  base to  which they a tta c h , s p e c i f ic a l ly  the s y n ta c t ic  

category fe a tu re s  [N ,V ,A ] and the morphological category type  

[Word or R oot]. There is  no need to  invoke boundary devices  

w ith in  t h is  framework, given th a t  the domain fo r  c y c l ic  s tress  

assignment is  Root. The order o f  the a f f i x  morphemes f a l l s  

out from the general p ro p e rt ie s  of morphological s t ru c tu re .  

I t  must be noted th a t  in  such a system, the  s ta tu s  o f  an item  

as Root does not imply th a t  i t  is  bound, but ra th e r  th a t  every  

monomorphemic n o n -a f f ix  morpheme is  redundantly a Root (X Xr) .  

F in a l ly ,  although both Fabb and Church c la s s i fy  and label 

c e r ta in  combinations o f s u f f ix e s ,  n e ith e r  has s a t is f a c t o r i l y  

fo rm alized  t h e i r  rep resen ta tion  or the ru les  fo r  the  

generation o f  the h ig h ly  r e s t r ic te d  set o f  m u lt ip le  s u f f ix e s  

in English .

3 .4  A f f ix  Compounding

In  order to  fo rm a lize  the ru les  fo r  the generation o f compound 

a f f ix e s ,  i t  is  f i r s t  necessary to  e s ta b l is h  the c r i t e r i a  to  

determine which combinations o f s u f f ix e s  (A f1 + A f2 + .. .A fn)  

p o t e n t ia l ly  c o l lo c a te  in  the lex icon  and to  decide whether the  

notion o f long s u f f ix e s  can be defined in  terms o f the word 

s tru c tu re  ru les  c a l le d  compounding. In  S e lk i r k ’ s (1982)
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framework, the re w r ite  ru les  fo r  n a t iv e  compounds are the  

fo llo w in g :

According to  S e lk i r k ,  these ru le s  r e f le c t  the d is t r ib u t io n a l  

fa c t  th a t  there  are gaps in the combinations o f c a teg o r ies  o f  

words th a t  may c o l lo c a te  to form English compounds. Those 

combinations which do not occur are compound verbs and 

a d je c t iv e s  whose l e f t  hand member is  a verb: V+A, N+V, A+V,

V+V. The ru les  fo r  compounding must e x p l i c i t l y  mention the  

s y n ta c tic  category names Noun, A d je c t iv e ,  Verb in order to  

encode the non-universal system atic gaps which occur in 

English.

3 .4 .1  Recursion

S e lk i r k ’ s theory holds th a t  compounds and t h e i r  c o n s titu en ts  

are of the same category leve l and th a t  compounding is  

recurs ive; s t r u c t u r a l ly ,  embedding is  perm itted  f o r  both 

categories  Word and Root as in b o t t le  green/coke b o t t le  green 

and e lectro -encephalo -qram . However, S e lk irk  m aintains th a t  

the word-category A f f ix  has c e r ta in  p ro p e rt ie s  th a t  

d is t in g u is h  i t  from the ca teg ories  Word and Root. F i r s t ,  the  

category A f f ix  is  p re te rm in a l,  i . e .  a f f ix e s  cannot occur on 

the surface , and recurs ive  embeddings o f  a f f i x  w ith in  a f f i x  

have not been a t te s te d .  Second, S e lk irk  claim s th a t  a f f ix e s  

are always s is te r  to  a n o n -a f f ix  category type in  word
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s tru c tu re .  Th ere fo re , she r e je c ts  an a f f i x  compounding

re w r ite  ru le  such as AFFIX ->  A f f ix  A f f ix :

- i s t i c  [ [ - i s t j - i c ]
- a b i1i t v  [ [ - a b l e ] - i t y ]
- io n a l i  za t io n  [ [ [ [ - i o n ] - a l ] ] i z e ]a t io n ]

In  a study on recurs ion , T y le r  (1988) observed th a t  f re e

a p p lic a t io n  o f  the p r e f ix a t io n  ru les  fo r  ro o t - le v e l  p re f ix e s

re s u lts  in  overgeneration o f  unacceptable forms e . g . ,

* i r i  r r e le v a n t . whereas the c lass  o f  w ord-leve l p re f ix e s  allow s

recursion w ith in  a defined domain, e . g . ,  non- non- h o s t i l e . I t

is  c le a r  th a t  the a f f ix a t io n  ru le s  o f  English do not perm it

re d u p lic a t io n ,  th a t  is ,  the recu rs ive  embedding o f the same

s u f f ix ,  e . g . . * g l o r i f v i f y . * fabulousous: however, s ince

recursion is  g e n e ra lly  viewed as the r ig h t  or l e f t  embedding

o f id e n t ic a l  c a te g o r ie s , ra th e r  than id e n t ic a l  morphemes,

th e re  is  no reason not to  explore  the p o s s ib i l i t y  o f recu rs ive

embeddings o f  s u f f ix e s  w ith in  s u f f ix e s .

3 .4 .2  C r i t e r i a  fo r  a f f i x  compounds

In the s t r i c t e s t  sense, i f  XAf1Af2 is  a m orpholog ically  

complex word, where X is  a word and Af1 and Af2 are separate  

a f f ix e s ,  but XAf1 is  not a word, then i t  is  lo g ic a l  to  propose 

th a t  A f1A f2 is  a compound a f f i x  attached to  X. The in te rn a l  

c o n s titu e n ts  of such compounds would c o l lo c a te  a t  a le v e l  

d i f f e r e n t  from and below Word and Root to  generate the  

s t ru c tu re s :
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COMPOUND AFFIX : AF

A f1 A f2

where AF represents a compound a f f i x ,  Af a s in g le  a f f i x ,  and 

the numerals 1 ,2 ,3 ,  the order th a t  the compound a f f ix e s  

a tta c h . Like s in g le  a f f ix e s ,  compound a f f ix e s  would have 

independent, but possibly  re la te d ,  e n t r ie s  in the lex ico n , and 

be accompanied by the same type o f  id io s y n c ra t ic  phonological, 

semantic, s y n ta c t ic ,  and orthographic  in form ation  as any other  

le x ic a l  item.

Secondly, i f  compound a f f ix e s  share a re la t io n s h ip  to  

other a f f ix e s ,  the lex icon must be h ie r a r c h ic a l ly  organized  

to  r e f l e c t  t h is  re la t io n s h ip  in some fashion ( e . g . ,  redundancy 

ru les  (Jackendoff 1974) or morpholexical ru le s  (L ie b e r  1 9 8 0 )) .  

The f a c t  th a t  in d iv id u a l Af2 s u f f ix e s  can only a f f i x  to  a 

r e s t r ic te d  s e t  o f s u f f ix e s  in the f i r s t  s lo t  (A f 1 ) must be 

accounted fo r  in  the grammar. For example, the - al s u f f ix  in  

the A f2 s lo t  can c o llo c a te  w ith  - io n . - i c .  and - ment in the  

A f1 p o s it io n ,  but not w ith  - i s t . - i v e . or - a l .  More complex 

processes req u ire  more r e s t r ic t io n s  and hence, more notatJonal 

devices in the ru le  formalisms. Since th ere  is  a natura l  

tendency in languages toward s im p l ic i t y ,  the attachment o f a 

compound a f f i x  to  a base, as opposed to  a s e r ie s  o f c y c l ic  

attachments might be a r e f le c t io n  o f the general tendency 

toward s im p l i f ic a t io n .

Let us suppose th a t  the fo llo w in g  l e t t e r  s tr in g s  o f
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s u f f ix e s  are p o te n t ia l  compound a f f ix e s :  - io n a l . - i c a l . 

- m en ta l, - a l i t v . - abi 1 i t v . - o s i t v . - j.y 3 n g .S S , - i v i t v . - i s t i c . 

- i f i c a t i o n . and - i z a t io n . Next, l e t  us examine t h e i r  

d is t r ib u t io n  over the APHB 2 5 -m i l l io n  word count. Table 1 

i l l u s t r a t e s  the r a t io  o f  s in g le  s u f f ix e s  to  t h e i r  compound 

s u f f ix  types. I t  is  ev iden t th a t  double s u f f ix e s  are f a r  less  

common than the s in g ly -s u f f ix e d  forms.

Table 1. R atio  o f s in g le  s u f f ix  and compound s u f f ix  types

S u ff i  x Types Compound Types Ratio
S u ff ix

- io n 2594- - io n a l 186 14 1
- i c 1555 - i c a l 342 5 1
-ment 565 -mental 41 14 1

-a l 949 - a l i t y 141 7 1
-a b le 950 - a b i 1i t y 143 7 1
-ous 810 - o s i ty 24 34 1
- i  ve 677 - i v i t y 41 17 1

-iveness 112 6 1
- i s t 765 - i s t i c 161 5 1
- i f y 74 - i f i c a t i o n 74 1 1
- i z e 280 - i  za tio n 192 1 .4 1

An examination o f  the d is t r ib u t io n a l  data revea ls  th a t  o f  a l l  

of the complex words formed by the 11 p o te n t ia l  compound 

s u f f ix e s ,  only 3 s u f f ix  p a tte rn s  occur in  words which have 

non-occurring XAf1 forms: - i s t i c . - i c a l . and - o s i t v . However, 

the non-occurring forms are the exceptions ra th e r  than the  

r u le .

The X is t ic  forms th a t  do not have a corresponding X is t  

are: s i m p l is t i c , c a n n ib a l is t ic ,  ygntifll c h a r a c te r is t ic .

v u l t u r i s t i c . l o g i s t i c , m ed ium istic . h e u r is t i c , b a l1i s t i c .
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a g o n is t ic . Y<?yeuri.S.t.i.C, hoi i s t i c .  and v o lu n t a r is t ic  ( c f .  

Aronoff 1978). Y e t, i f  i t  is  assumed th a t  these complex forms 

have been generated v ia  word s tru c tu re  ru le s ,  then a 

d e r iv a t io n  must be p o ss ib le . Can i t  be th a t  these X is t ic  

forms are derived from a base (X) and a compound s u f f ix ,  i . e . ,  

- i s t i c . since no X + i s t  base ex is ts?  For example, the  

compound - i s t i c  would have the s tru c tu re  shown in  Figure 12.

A

N AF
- i ^ t i c Aaf

Af*1 Af 2 
- i s t Naf ~ i c Aaf

Figure 12. The s tru c tu re  o f compound s u f f ix e s

To account fo r  s im i la r  phenomena in  I t a l i a n ,  S ca lise  

(1984) supports the ru le  o f  c y c l ic  attachment o f s u f f ix e s .  

He claims i t  is  necessary to  have an overgenerating  

morphology, which generates a possib le  but n o n -e x is te n t form 

e . g . ,  X is t a . marked "minus le x ic a l  in s e r t io n ,” thus preventing  

i t  from in s e r t io n  in to  term ina l s t r in g s .  Aronoff (1976)  

re je c ts  th is  notion by showing th a t  the actua l base fo r  the  

- i s t i c  forms is  not the tran sp aren t X i s t . but ra th e r  the Xism 

form which subsequently undergoes a phonological a llom orphic  

change (m -> t  ) w ith  the a f f ix a t io n  o f  - i c .  The f a c t  th a t  

c e r ta in  o f these forms ( e . g . , c a n n ib a l is t ic . v a n d a l is t ic  e t c . ) 

do not have X is t  forms is  fu r th e r  explained by the blocking  

phenomenon which constra ins  subsequent d e r iv a t io n s  when the
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base f i l l s  a c a te g o r ia l  and semantic s lo t  which the p o te n t ia l  

r iv a l  would f i l l  ( e . g . ,  cannibal,,. vandal,,).

In  c o n tra s t,  in  the X ica l examples, the recourse to  

blocking cannot be invoked since the a f f ix a t io n  o f  Af2-&1 to  

Af 1 - ic  to form - ic a l  is  redundantly a d je c t iv a l  and in many 

cases both X ic and X ica l words occur synonymously, ( e .g . ,  

academ ic/academical) .  In  f a c t ,  the OED la b e ls  - ic a l  as a 

"compound" s u f f ix ,  adding th a t  - ic a l  is  the e a r l i e r  form and 

more fre q u e n tly  used. In  c o n tra d is t in c t io n ,  Marchand (1960) 

c h a ra c te r ize s  - ic a l  as a secondary d e r iv a t iv e ,  derived from 

a d je c t iv e s  in - ic  by means o f - a l . Marchand asserts  th a t  

there  is  a tendency in  the language toward the e l im in a t io n  o f  

c o -e x is t in g  synonymous forms re s u lt in g  in  the loss o f  commonly 

used - ic  words. The a ssertio n  th a t  - ic a l  is  more commonly 

used is  challenged by the d is t r ib u t io n a l  data from the APHB 

corpus which shows 1555 instances o f words ending in - i c .  and 

only 432 words formed by - i c a l . These f ig u re s  suggest th a t  

the s u f f ix  - ic a l  may be losing i t s  le x ic a l  s treng th  in  

contemporary usage.

However, in  o ther c o -e x is t in g  - j £  and - ic a l  forms, there  

is  a semantic d i f fe re n c e  between the two, w ith  the l a t t e r  form 

more removed from the meaning o f the base, ( e . g . ,  economic/  

economical. p o e t ic / p o e t ic a l . h is t o r ic /  h i s t o r i c a l ) .  Fu rth er,  

there  is  a group of medical a d je c t iv e s  which ra r e ly  have - ic a l  

counterparts , e .g .  anemic, a n t is e p t ic , g a s t r ic . On the other  

hand, the fo llo w in g  forms ending in - ic a l  have no
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corresponding forms in  -±£ :  b i b l i c a l . o r a t o r ic a l .

h y p o c r i t ic a l . Marchand (1 9 6 0 :1 8 8 ),  lending some support to  

the compound a f f i x  hypothesis, a t te s ts  th a t  - ic a l  is  d i r e c t ly  

appended to  several learned words and to  a se t o f non- 

s c i e n t i f i c  words w ith  the sense o f "queer, odd, spleeny" e .g .  

d e s p o t ic a l . ff.onical , q u iz z ic a l , t w is t ic a l  .

Thus, the s u f f ix  ending - ic a l  is  a strong candidate fo r  

compound s u f f ix  s ta tu s  in those cases where i t  is  r e s t r ic te d  

to  a tta c h in g  to  a sem an tica lly  marked base, or when th e re  is  

no e x is t in g  - ic  form.

The la s t  example o f a m u lt ip le  s u f f ix  w ith  a non-occurring  

XAf1 form is  - o s i t v . Of the  84 examples o f  X o s itv . only one 

Xous/ose base did not occur independently: * animous/animositv  

( c f . ,  animus) : hard ly  s u f f ic ie n t  to  w arrant compound s ta tu s  

to  - o s i t v . In  s h o rt, the absence o f an e x is t in g  XAf1-base is  

in s u f f ic ie n t  reason to  support the hypothesis th a t  Af1Af2 is  

adjoined as a compound s u f f ix .  There is  no u t i l i t y  fo r  

morphological theory in  p o s it in g  the process o f  a f f i x  

compounding on t h is  c r i t e r io n .

3 .5  Compounds and no n-native  combining forms 

Let us now consider the compounding o f  no n-native  combining 

forms (bound Roots) fo r  which no such s t r i c t  c r i t e r io n  fo r  

compounding is  req u ired . The d is t in c t io n  between combining 

forms and a f f ix e s  is  o fte n  b lu rre d . Combining forms are  

sometimes l is te d  as a f f ix e s ,  as in Church (1 9 8 7 ) ,  where
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l i s te d  as Class Ic  s u f f ix e s  and behave s im i la r ly  when added 

to  words, e . g . ,  musi c+a l/m usic+o1ogy. In  c o n tra s t,  A llen  

(1978) claim s th a t  th e re  are forms which a ttach  to  words by 

means o f  compounding ra th e r  than a "true" a f f ix a t io n  process, 

e . g . ,  e x tra - . super-and non-, as in non-Tel ass-conscious! vs. 

* un- rc la s s -c o n s c io u s l. Bauer (1983) makes the d is t in c t io n  

between f in a l  combining forms (FCF’ s) e . g . ,  - phobe. and 

s u ff ix e s  in  th a t  only FCF’ s can combine w ith  i n i t i a l  combining 

forms ( IC F ’ s ) .  Thus, e l e c t r o l y t e , e le c tro s c o p e , are po ss ib le ,  

whereas * e lectroness  and * e le c t r o i  za tio n  are not. Among 

l in g u is ts ,  th e re  has been l i t t l e  agreement on whether these  

forms should be c la s s i f ie d  as a f f ix e s  or combining forms and 

d ic t io n a r ie s  and other word l i s t s  vary considerab ly .

However, in S e lk i r k ’ s (1980) framework, C las s ic a l Greek 

and L a tin  roots compound to  form autonomous words, i . e . ,

Root -> Root Root, e . g . ,  b io + c r a t . homo+phile. or may serve  

as bases fo r  d e r iv a t io n a l  processes, e . g . ,  socio- path- i c .  

This process is  extrem ely productive in forming s c i e n t i f i c  and 

techno log ica l neologisms. S e lk irk  assumes, fo l lo w in g  SPE, 

th a t  Greek compounds re rv th ro - c y te l combine a t  a le v e l "lower" 

than Word and she c la s s i f ie s  the compound co n s titu e n ts  as Root 

( c f . ,  Stem, SPE):

There is  a subset o f these combining roots which do not 

attach  d i r e c t ly  to  a f f ix e s ,  e . g . ,  * pre+1ogy-*h vdro+ ica l and 

must be assigned a sub categ oriza tio n  frame th a t  s e le c ts  fo r
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Word or Root or o ther combining ro o t .  There are also  

combining forms which cannot occur on the surface  unless they 

have undergone a f f i x a t io n ,  e .g .  photo- gen- i c .  po lv- cephal- ous. 

S truc tu res  formed by no n-n ative  compounding are generated by 

the  ru le s :  Root ->  Root Root; Root -> Root A f f i x .

S e lk ir k  makes no p rov is io n  fo r  the subset o f  s u f f ix e s  

which can combine w ith  o th er s u f f ix e s ,  ( i . e . ,  A f f ix  -> A f f ix  

A f f ix  ) as in : - a b i1i t v . - m en ta l. - ional which subsequently  

a tta c h  to  the category types Word or Root or A f f ix ;  the only  

d if fe re n c e  is  th a t  compound a f f ix e s ,  u n lik e  some o f the  

combining forms which are f re e  forms, do not occur on the  

surface as independent lexemes, e . g . ,  i z a t i o n . o s i t v .

3 .6  Heads o f compounds

Compounds are morphological u n its  th a t  conta in  a "head" 

which assigns the e n t i r e  word i t s  category by means of  

p e rc o la t io n  (W ill ia m s  1981). The head o f  the compound in  

English is  g e n e ra lly  i t s  rightm ost member and i t  determines  

both the s y n ta c t ic  category and p lu r a l i t y  o f  the whole, 

e.g-.CbaCfl t s n d y ]y .  U o b S.Hpi < te v e 1 < ? P e r  Nsj A few compound types  

do not conform w ith  th is  general d e s c r ip t io n ,  e . g . ,  the VP 

c o llo c a t io n s  r grow up1v or rstep o u t ly. and th ere  are a small 

number o f  compounds which appear to  have no head, e . g . ,  rs i t -  

i n  ] N or r run- awavl r  In  order to  account fo r  these apparent 

counter examples the Right-Hand Rule, Di S c iu l lo  and W illiam s  

(1987:26 ) preserve the notion head of a word by r e la t i v i z in g  the
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(1 0 :2 6 )  D e f in i t io n  o f headp (read: head w ith  respect to  
fe a tu re  F ):  The head o f a word is  the rightm ost element of  
the word marked fo r  the fe a tu re  F.

Because the le f t -h e a d s  o f  v e r b -p a r t ic le  compounds are by

d e fa u l t  the rightmost elements o f  the forms marked fo r

category, they are headcategory th a t  is ,  head w ith  respect to

category and rece ive  the fe a tu re s  o f  headp. R e la t iv iz e d  heads

perm it the p o s s ib i l i t y  th a t  words can have more than one head

where F, and F2 r e fe r  to  d i f f e r e n t  fe a tu re s .  D e r iv a t io n a l

s u f f ix e s  are marked fo r  category and in f le c t io n a l  s u f f ix e s  are

marked fo r  category and number and tense fe a tu re s  but are

bound forms l i k e  some roots ( e . g . ,  - c ie v e / - c e p t ) .  whereas

p re f ix e s  are unspecified  f o r  category and other fe a tu re s  and

th e re fo re ,  do not compound. The p o te n t ia l  compound s u ff ix e s

(given the c a p ita l  l e t t e r  n o ta t io n  AF to  d is t in g u is h  them from

s in g le  a f f ix e s ,  A f) must be formed below Word and Root leve l

and marked minus le x ic a l  in s e r t io n ,  or assigned

sub categ oriza tio n  frames which perm it them to  s e le c t  fo r  Word

or Root, e .g .  [NAF-al i t v : N + L a t m « t »  ] :

NAF [ - L I ]  AAF [ - L I ]  VAF [ - L I ]

Aaf Naf Naf Aaf Aaf Vaf
- a l  - i t y  -ment - a l  - i c  - i z e

Since p re f ix e s  are unmarked fo r  category, p r e f ix  compounding

is  not perm itted :
*AF *AF
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A serious problem w ith  th is  proposal a r is e s  in  

d is t in g u is h in g  e x a c tly  which cases are words conta in ing  two 

separate a f f i x  morphemes and the cases which contain the  

compound a f f i x .  In  p r in c ip le ,  the  compounds should have 

d is t in c t  fe a tu re s  associated w ith  them, but e m p ir ic a l ly ,  th e re  

is  no d i f fe re n c e  between the compound - ionarv in  re v o lu t io n a ry  

and the s in g le  s u ff ix e s  - ion and - i s t  in r e v o lu t io n is t . That 

is ,  since s u f f ix e s  are heads, the c o l lo c a t io n  o f  two w i l l ,  

w ithout exception , have the c a te g o r ia l  fe a tu re s  o f the  

rightmost c o n s titu e n t;  +N in both o f the above words, whether 

derived by compounding or a f f i x a t io n .  Moreover, s tress  and 

other phonological fe a tu re s  o f  the whole w i l l  be determined  

by the head o f the a f f i x  compound. The le ftm o s t s u f f ix ,  

- ion in both cases above, w i l l  always determine the  

s e le c t io n a l  r e s t r ic t io n s .

Therefore , there  is  no p r in c ip le d  way to  determine the  

d e r iv a t io n  o f a word such as p e r f e c t io n is t i c . AF-i s t i c  

se le c ts  fo r  a N, NR, or a Naf— e x a c tly  the same base type fo r  

which A f - i s t  subcategorizes. The primary s tre s s  o f  the word 

does not r e t r a c t  u n t i l  the f in a l  s u f f ix  morpheme, A f - ic  is  

attached, or a l t e r n a t iv e ly ,  u n t i l  the p e n u lt-s tre s s e d  compound 

AF-i s t i c  ad jo ins  the complex base p e r fe c t io n , showing th a t  the  

d is t in c t io n  is  useless.
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3 .7  T h e o re tic a l s ta tu s  o f  compound a f f ix e s  

Thus f a r ,  in a gen era tive  account, the proposal th a t  a f f ix e s  

compound in  the lex icon  in  the same way th a t  words, roots and 

combining forms compound must be re je c te d  in  th a t  i t  o f fe rs  

no th e o re t ic a l  advantage over the t r a d i t io n a l  view of the  

c y c l ic  attachment o f in d iv id u a l a f f i x  morphemes. The few 

cases fo r  which i t  can be shown th a t  AF (A f1A f2) is  

sem an tica lly  d is t in c t  from Af 1, e . g . . h is to r ic a l  /  h i s t o r i c , 

and those exceptional cases where XAf1 does not e x is t ,  e . g . ,  

q u iz z ic a l . can be handled w ith in  the S e lk irk ia n  framework by 

re q u ir in g  th a t  the n o n -ex is tin g  XAf1 be marked minus le x ic a l  

in s e r t io n .  The f a c t  th a t  a very small subset o f  s u f f ix e s  in  

the Af 2 s lo t ,  e . g . ,  - i c  a ttach  to  one s p e c i f ic  Af1 and 

th e re fo re  r e s u l t  in a "compound" s u f f ix  is  not s u f f ic ie n t ly  

general to  j u s t i f y  invoking a word form ation process fo r  

generating compounds a t  the leve l below Root, nor does the  

presence o f the subset p re d ic t  which s u f f ix e s  in the Af2, Af3, 

Af3 p o s it io n  w i l l  compound.

A fu r th e r  problem w ith  the notion o f compound a f f i x  

concerns the in te ra c t io n  between a f f ix e s ,  i . e .  p re f ix e s  and 

s u f f ix e s .  I t  is  t r a d i t i o n a l l y  assumed th a t  the s tru c tu re  o f  

a w o r d  s u c h  a s  u n a D D r o a c h a b i 1 i t v  i s  

runrr approach l ia b le ! l Ai t v l fl. The p r e f ix  uq-  subcategori zes fo r  

a d je c t iv e s  w ith  the sense of "no, not, or opposite o f ,"  or fo r  

verbs w ith  the sense o f  "reversa l o f  the ac tio n  o f  the verb ."  

This case o f  un-  appears to  be the form er, and the c y c l ic



attachment o f a f f ix e s  allows Af2 un-  to  a ttach  to  the

a d je c t iv e  approachable p r io r  to  A f 3 - i t y  attachment. I f  AF- 

a b i1i t v  as a compound attaches d i r e c t ly  to  i t s  base, approach. 

un-  would be constrained from a tta c h in g  to  approachabi H t v . 

since the fe a tu re s  o f - i t v  would perco la te  to  assign the

category +N to  the word. L ikewise, any p re f ix e d  form o f a

word ending in A f2 - i t v  needs access to  the category o f A f1:

[unCFo r i g i n l a l l l + i t v l :  [ nonT f lu m in o u s !1 + i t v l : and

FnonT f e x c lu s iv e ! 1 + i t v l and the attachment o f  the compound 

would prevent t h is .  Even W il l ia m s ’ rev ised notion of

r e la t iv i z e d  head can not perm it the same fe a tu re s  to  perco la te  

from the l e f t  and r ig h t  heads.

F in a l ly ,  th e re  is  no u t i l i t y  in preserv ing the notion o f  

compound s u f f ix e s  in order to  preserve stratum ordering .  

Level o rdering  has been re je c te d  because i t  does not 

a c c u ra te ly  describe the fa c ts  o f  la rg e  open classes o f  

X ab i1i t v . X i s t i c . and Xi za t io n  forms, a l l  o f which are

composed o f Level I ,  non-neutral s u f f ix e s  outside o f Level I I  

neu tra l s u f f ix e s .  In  a taxonomic system such as Church’ s, the  

c la s s i f ic a t io n  o f s tr in g s  o f  s u f f ix e s  in to  d i f f e r e n t  classes  

might presume monomorphemic e n t i t i e s ,  e . g . ,  - i s t i c . - a b i1i t v . 

- i z a t io n : however, i f  the morpheme is  not derived as a Level 

I  s u f f ix  outside o f  a Level I I  s u f f ix ,  but ra th e r  a non-

compositional Level I I  a f f i x ,  th ere  is  no way to  ex p la in  the

s tress  r e t r a c t io n  ev iden t in  a l l  o f  the XAf1Af2 d e r iv a t iv e s  

e . g . ,  d e p e n d a b i l i t y . govern’ mental . pi an*



63

In  summary, the proposal th a t  the word form ation process 

o f compounding app lies  a t  the  leve l o f  a f f i x  cannot be 

m aintained in any convincing manner; y e t ,  the d is t r ib u t io n  o f  

the p u ta t iv e  "long s u ff ix e s "  shows th a t  a subset o f  p a r t ic u la r  

s u f f ix e s  are recurs ive  w ith  respect to  c e r ta in  others in pre­

p o s it io n a l s lo ts .  The ra t io s  o f  tokens fo r  s in g le  and double 

a f f i x  p a tte rn s  confirm th a t  m u lt ip le  s u f f ix a t io n  is  s t r i c t l y  

constra ined , ye t some morphological pa tte rn s  are rec u rre n t and 

i t  seems th a t  the grammar must account fo r  th is  in some way.

3 .8  M u lt ip le  s u f f ix  pa tte rn s

To cla im  th a t  a morphological r e la t io n  e x is ts  between Af1 and 

Af2, A f3, . . .A f n  im plies  a theory o f  possib le  r e la t io n s  

between the category A f f ix  in morphological s t ru c tu re .  

Although the r e la t io n  is  not th a t  o f  elements in a compound, 

c e r ta in ly  i t  is  one in  which the a f f i x  s is te r s  are members in  

a p a tte rn  which is  reg u la r  and p re d ic ta b le  and is  generated 

by the word s tru c tu re  ru le s .  I f  we assume th a t  speakers have 

in t u i t io n s  about e x a c tly  which s u f f ix  morphemes can f i l l  the  

Af2 or Af3 s lo t  and in  which environments each one is  l i k e l y  

to  do so, then th a t  knowledge must be encoded in the grammar. 

Since c e r ta in  s u f f ix e s  have an a f f i n i t y  fo r  a group o f others  

and combine to  form p a tte rn s , then the morphological component 

must include these a s s o c ia t iv e  p a tte rn s  which describe the  

morphological fa m ily  and the re la t io n s h ip s  among each member.

Saussure (1959:161) defines  the lex icon as a rep o s ito ry
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where "productive forms are arranged according to  t h e i r  

syntagmatic and a s s o c ia t iv e  r e la t io n s ,"  and i t  is  p re c is e ly  

these a s s o c ia t iv e  r e la t io n s  th a t  are present in the  

morphological p a tte rn s . S im i la r ly ,  Wi11iams’ (1981) notion of 

re la tedness or " c o n s te l la t io n s "  o f words r e l ie s  on the th e s is  

th a t  words have heads and th a t  complex words are re la te d  i f  

one can be gotten from the o th er  by vary ing one o f  i t s  heads 

e . g . ,  h v d ro e le c tr ic  can be derived  from h y d r o s le c t r ic i tv  by 

s u b s t itu t in g  0 fo r  the head - i t v . W illiam s claims th a t  the  

c o n s te l la t io n s  capture a semantic r e la t io n  which cannot be 

expressed by morphological s t ru c tu re ,  however, th is  is  because 

he accepts the t r a d i t io n a l  framework imposed on the d e r iv a t io n  

o f words by the le x ic a l  phono log is ts . He gives the s tru c tu re  

o f h v d r o e le c t r ic i tv  as:

and asserts  th a t  although h v d r o e le c t r ic i tv  is  re la te d  to  

h y d ro e le c t r ic , i t  cannot be derived by s u f f ix a t io n  because 

- i t v . as a Level I  a f f i x ,  cannot a ttach  to  a word formed by 

a Level I I  a f f i x ,  hvdro- . The inadequacy o f le v e l-o rd e r in g  

has elsewhere been discussed as has the s ta tu s  of hvdro-  as 

a combining form, and thus th ere  is  no reason not to  derive  

one form from the o th er  m orpho log ica lly ; consequently, there

N

a f N

hydro a f

e le c t r i c i ty



is  no need to  introduce an in te r p r e t iv e  d e f in i t io n  th a t  is  not

p a rt  of the ru les  o f word fo rm ation . The r e la t io n  th a t  can

be expressed m orphologically  concerns the paradigm o f  a f f ix e s

th a t  can co-occur and be derived from one another by varying

the heads o f the a f f i x  p a t te rn ,  e .g . :

- iv e - 0
- i v e - i t y
- iv e - is m
- i v e - i s t - i c
- i v e - i z e
- i v e - i  z e -a t io n
- i v e - i  z e - a t i  on-al

These a s s o c ia t iv e  pa tte rn s  r e f l e c t  the morphological ru les

th a t  spec ify  the shape or well-formedness o f m u lt ip le

s u f f ix e s ,  as w ell as the phonological r e la t io n  th a t  connects

id e n t ic a l  morphemes. They are not in te r p r e t iv e  in the

semantic sense, although each a f f i x  is  marked in  the lexicon

w ith a semantic rep resen ta tion  includ ing  a c h a ra c te r iz a t io n

o f what s o r t  o f fun ction  i t  has. When attached to  a base, the

paradigm defines  the morphological fa m ily  to  which a complex

form belongs, e . g . , :

r e la t iv e  
r e l a t i v i t y  
re la t iv is m  
r e l a t i v i s t i c  
r e l a t i v i z e  
r e la t i v i z a t io n  
r e l a t i v i  za t io n a l

In te r p r e t iv e  semantics is  not the purview of the morphological

word s tru c tu re  ru le s . The meaning o f  the le x ic a l iz e d  forms

is  determined in  a separate semantics component. For example,
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the meaning o f r e l a t i v i t y  and r e la t iv is m  can be traced  

e tym o lo g ica lly  to  a kernel o f  the L a tin  roo t r e l a t i o /  re la tu s  

and in th is  sense both forms are sem antico-m orphologically  

" re la te d "  and th is  inform ation is  encoded in the le x ic a l  

rep resen ta tion  fo r  the e n try .  However, morphology concerns 

the well-formedness o f  le x ic a l  items, and i t s  primary fu n c tio n  

is  to  capture a l l  of the possib le  morphological p a tte rn s  which 

occur. The meanings th a t  the forms have assumed h is t o r ic a l ly  

are fa c to rs  which are not determined by the morphological 

component.

The a s s o c ia t iv e  paradigm which re s u lts  from the  

concatenation o f m u lt ip le  a f f ix e s  is  represented as a schema 

in the ru les  fo r  a f f i x  combination in  the lex icon . To 

i l l u s t r a t e ,  the pa tte rn s  o f s u f f ix e s  in  Tables 2 -4 ,  in  

Appendix I ,  are p a r t ia l  l i s t s  o f  the most s a l ie n t  p a tte rn s  o f  

s u f f ix  combinations. Table 2 l i s t s  the nom inaliz ing  s u f f ix  

p a tte rn s , Table 3, the a d je c t iv e -fo rm in g  s u f f ix  pa tte rn s  and 

Table 4, the verb-form ing s u f f ix  p a tte rn s . Once the pa tte rn s  

are condensed in to  rule-schem ata, there  r e s u lt  the fo llo w in g  

re w r ite  ru les  fo r  generating m u lt ip le  s u f f ix e s :

These schemata m irro r  the c o n te x t - f re e  re w r ite  ru les  fo r  Word 

and R o o t-leve l compounds suggested by S e lk irk  (1 9 8 3 :8 2 ) ,  minus 

the category p rep o s itio n  (P ) .  The gaps in the schema fo r  word

N,AF

l V̂
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since there  are a f f ix e s  which are o f the category Aaf which

subcategorize f o r  [Af ] ,  and th ere  are a f f ix e s  o f the

category Vaf which subcategorize fo r  [V r ] .  For example, the

s u f f ix  - al in the Af2 s lo t  subcategori zes fo r  any - ic  

a d je c t iv a l  in the Af1 s lo t ,  and the in f le c t io n a l  a f f ix e s  in  

the Af2 s lo t  - s ,  -ed . or - ing can a ttach  to  the verbal 

s u f f ix e s  - a t e , - i f v . or - i ze in the Af1 s lo t .  Thus, 

d is t r ib u t io n a l  1y, the schema fo r  m u lt ip le  s u f f ix e s  is  more 

complete in th a t  there  are  no gaps. Without the schema, i t  

is  acc iden ta l th a t  A f 2 - i t v  attaches to  Af1 - i v e . - i c .  - a l . 

- ous. and - a b le , and not v ice  versa.

As mentioned, the ru les  overgenerate and the actua l words 

formed by the schema shown in Tables 2 -4  vary in  number w ith  

the p ro d u c t iv i ty  o f the s u f f ix  combination. To take an 

example, the attachment o f  the s u f f ix  p a tte rn  - iz e -a t io n -a l  

re s u lts  in  only two a c tu a l ly  occurring words:

organ lf| - i z a t io n a l  and c iv i  11A - i z a t i o n a l .

A word s tru c tu re  ru le  fo r  long s u f f ix e s  o f the type NA-> VaF 

NaF generates - i z a t io n . and A f3 -a l  s e le c ts  fo r  the p a tte rn  NAF; 

or a l t e r n a t iv e ly ,  the th ree  a f f ix e s  c o l lo c a te  simultaneously  

AAf -> Vaf Naf A a n d  are marked w ith  the same subcategoriza tion  

frames as A f - i z e . the c a te g o r ia l  and grammatical fe a tu re s  on 

the rightm ost a f f i x ,  Af3 - al determ ining the fe a tu re s  o f the  

whole. However, whether a p o te n t ia l  A f4 - i t v  must be 

constrained from a ttach in g  to  the output: * c i v i 1i z a t io n a l i t v
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is  questionable  since i t  f r e e ly  a ttaches to  A f - a l  in  o ther  

contexts ( e . g . ,  p e r s o n a l i tv l . Rather than con stra in  Af4 - i tv  

from a tta c h in g , i t  is  p re fe ra b le  to  mark the  output w ith  the  

fe a tu re  [ -L e x ic a l  In s e r t io n ] ,  s ince * c i v i 1i z a t i o n a l i t v  is  

s t r u c t u r a l ly  w e ll-fo rm ed , but may be sem an tica lly  constra ined . 

In  f a c t ,  H a l le  (1973) proposes to  mark a l l  words formed by 

"non-productive ru les"  as [ -L e x ic a l  In s e r t io n ]  in  the f i l t e r  

component in  h is  model; the sm aller subset o f a c tu a l ly  

occurring words formed by such ru le s  are l is te d  w ith  the  

fe a tu re  [+Lex ica l In s e r t io n ] .  In  c o n tra s t ,  words formed by 

productive morphological ru le s  are assumed to  be a c tu a l ly  

occurring and only e x c e p t io n a lly  excluded from in s e r t io n  (see  

Chapter 7 f o r  a discussion o f the issue o f p r o d u c t iv i ty ) .

To conclude, i t  has been shown e m p ir ic a l ly  th a t  c e r ta in  

a f f ix e s  have a p re fe rre d  r e la t io n s h ip  w ith  others in a 

p o s i t io n a l ly  defined domain. These m u lt ip le  a f f i x

combinations could be accommodated by: a) a tem plate

morphology, in which each s lo t  is  p r e s c r ip t iv e ly  f i l l e d  by a 

p a r t ic u la r  a f f i x  or se t o f  a f f ix e s ;  or b) l i s t i n g  p o s it iv e  

conditions on each word form ation ru le  (A ronoff 1976), s ta t in g  

the classes o f  bases to  which the s u f f ix  a ttaches in  the order

of t h e i r  p ro d u c t iv i ty ,  e .g .  - i t v : [X ic  ,X a l  Xable ] .

The s o lu tio n  favored in  th is  proposal is  to  include in  the  

grammar the sets o f  ru le s  fo r  generating the as s o c ia t iv e  

patte rn s  fo r  m u lt ip le  s u f f ix e s .  In  essence, i t  argues th a t  

complex a f f ix e s  are  perm itted  and are formed according to  the
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same type o f  re w r i te  ru les  as are complex words. The ru les  

perm it a f f ix e s  to  a ttach  to  the category types Word, Root and 

A f f ix .  A ru le  such as N-> Vr NafNaf along w ith  the  

sub categ oriza tio n  frames f o r  each a f f i x  generates s u rv iv a l i s t . 

consumerism, reg im e n ta t io n , e x h ib i t io n is t  and r e f le c t s  the  

c a te g o r ia l  re la t io n s h ip  th a t  the a f f i x  s is te r s  share.

3 .9  Summary

F i r s t ,  i t  was demonstrated th a t  th ere  is  no l in g u is t ic  

p r in c ip le  th a t  j u s t i f i e s  compounding a t  the le v e l o f  A f f i x .  

However, th e re  is  a re la t io n s h ip  between s u f f ix e s  th a t  share 

an a f f i n i t y  f o r  one another th a t  can be captured by productive  

morphological p a tte rn s . These p a tte rn s , or schema, can be 

generated by re w r ite  ru les  o f  the form A f f ix  -> A f f ix * .  I t  is  

claimed th a t  morphological competence includes knowledge of  

the re la t io n s h ip s  th a t  hold between a f f ix e s  and t h e i r  

associated a f f ix e s  as w ell as between words and t h e i r  

associated a f f ix e s .  The grammar is  capable o f  describ ing  a 

morphological fa m ily  and the d e r iv a t io n a l  r e la t io n  o f i t s  

members.
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CHAPTER 4

DEVELOPMENTS IN THE PSYCHOLINGUISTIC LEXICON

4.1 Lexical access and storage

One o f  the ce n tra l areas o f  in te r e s t  in  psychology is  to  

determine how words are represented in the mind and how they  

are accessed in perception and production. Lexical access is  

the process o f  contacting the mental lex icon  (ML) during  

language processing. A word is  accessed when the encoded 

rep resen ta tion  o f the v isu a l or au d ito ry  stim ulus f in d s  a 

matching en try  in the ML (Lima 1985). Most psychologists  

assume th a t  the la rge  p a r t  o f the ML s tores  data th a t  a 

speaker needs in order to  understand and produce each word in 

the language. M in im a lly , th is  in form ation  must include the  

fa c ts  of pronunciation ( in c lu d in g  s t re s s ) ,  orthography, 

morphology (both in f le c t io n  and d e r iv a t io n ) ,  s y n ta c t ic

category, sub categ oriza tio n  r e s t r ic t io n s ,  semantic 

representa tion  and pragmatic c o n s tra in ts .

I t  is  a lso be lieved  th a t  the e n tr ie s  in the ML express 

the frequency o f occurrence o f the words they represent. I t  

is  possible  th a t  th is  in form ation  may be encoded by the

p o s it io n  o f  the en try  in le x ic a l  memory w ith  the most 

f re q u e n tly  used words a t  the top o f  the search.

A l te r n a t iv e ly ,  an in d iv id u a l en try  may be s e n s it iv e  to  a
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l in g u is t ic  environment which reduces the u n c e rta in ty  o f the  

existence o f  th a t  en try  and i t s  lo c a t io n  in  memory need not 

be s e r i a l .

T h ird ly ,  the in form ation in  le x ic a l  memory must in  some 

way express the morphological or semantic re la t io n s h ip s  

between words. Much of the psychological l i t e r a t u r e  has 

probed the notion o f  a s im p lify in g  lex icon in which le x ic a l  

rep resen ta tion  o f an a f f ix e d  form, or r e l a t i v e ,  is  subsumed 

under the rep resen ta tion  o f i t s  base. For example, do 

speakers conceive of in f le c te d  forms such as walked as one 

u n it  in the ML or as two, walk and - ed past tense? Is  a word 

l i k e  dancer accessed through the base word dance or do both 

words have separate l i s t in g s  in the mind? Does a 

polymorphemic word such as id e a l iz a t io n  share a common 

lo c a t io n  in  memory w ith  i t s  r e la t iv e s  i d e a l . idea l ism. 

idea l 1v . i d e a l i s t . i d e a l i s t i c a l 1v . . . e t c . ? The answers to  

these questions lead to  hypotheses regarding the o rg a n iza tio n  

of the in te rn a l  lex icon and to  whether i t  contains generative  

processes which can combine morphemes and word phrases or  

decompose complex d e r iv a t iv e  forms.

4 .2  Experimental models o f  the ML

For the la s t  two decades, psychologists have in v e s tig a te d  

speaker’ s le x ic a l  knowledge by means o f  experiments designed 

to  i l lu m in a te  both the nature o f  le x ic a l  rep resen ta tion s  and 

the access mechanisms th a t  the speaker employs to  r e t r ie v e  the
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in form ation needed to  recognize surface forms. Whether words 

are decomposed in  the mental lex icon or given f u l l  

rep resen ta tion  imply d i f f e r e n t  models o f the ML. 

Decomposition minimizes storage requirements in  th a t  not a l l  

items need be e x p l i c i t l y  l i s t e d .  However, decomposition 

incurs maximum processing load on the system because words 

must f i r s t  be broken down and la t e r  derived from ru les  on 

l in e .  Fu ll l i s t i n g ,  in c o n tra s t ,  incurs no such load because 

a l l  words are given rep resen ta tion  in  memory and can be 

accessed w holly . Thus, decomposition minimizes storage and 

maximizes processing load, w h ile  f u l l  l i s t i n g  maximizes 

storage and minimizes processing load: th ere  is  a t r a d e - o f f

between speed and storage.

4 .2 .1  Logogens

One of the e a r l i e s t  models o f word processing, c a l le d  the  

logogen system, was developed by Morton (1 9 6 5 ).  I n i t i a l l y ,  

the system was word-based, th a t  is ,  the phonological and 

orthographic u n its  which a c t iv a te d  the logogens were words and 

not parts  o f words (morphemes). As the model evolved, (Morton 

and Paterson 1980 and Kempley and Morton 1982), the a u d ito ry  

and v isua l systems have s p e c i f ic  lexicons which independently  

in te ra c t  w ith  the semantic in form ation  o f  the c o g n it iv e  

apparatus and the logogens in each lex icon were s e n s it iv e  to  

morphemes. In  the logogen system, thresholds o f  fre q u e n tly  

used words are lowered by the r e p e t i t io n  o f  the words in
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s t im u la t io n ;  th e re fo re ,  high frequency words req u ire  less  

a c t iv a t io n  to  be accessed than do words o f  lower frequency. 

Fowler et al. (1985) b e lie v e  th a t  t h is  model has an advantage 

in th a t  i t  can account fo r  the way in  which speakers are able  

to  make p re d ic t io n s  regarding the ex is tence o f a word in a 

p a r t ic u la r  environment.

Auditory  System Visual System

C o gn it ive  System <— > Logogen System

Response B u ffe r  

Figure 13. Logogen System (Morton 1965).

Kempley and Morton (1982) describe two possible  

o rgan iza tio ns  o f the ML. In  the f i r s t ,  words and morphemes 

are recognized s e p ara te ly  and have separate frequencies . In  

processing the word w a lk in g , both the logogen fo r  walk and 

fo r  - ing would be a c t iv a te d  and reac tio n  time fo r  perception  

would depend on the frequency o f  occurrence o f  each morpheme. 

In  the o th er possib le  o rg a n iz a t io n , the root morpheme is  

associated w ith  i t s  own se t o f a f f ix e s  w ith  which i t  may 

combine. These a f f ix e s  have separate u n its  in  the lex icon but 

can only be a c t iv a te d  once the associated root has been 

accessed. The presenta tio n  o f  the v isua l stim ulus walking  

w i l l  cause the u n i t  walk to  a c t iv a te  the corresponding logogen 

which in tu rn  w i l l  a c t iv a te  the associated in f le c t io n a l  

endings fo r  w a lk .
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4 .2 .2  Decomposition

The T a f t  and F o rs te r  model o f le x ic a l  access (1975, 1976)

assumes a lex icon  which has a master f i l e  and p eriph era l  

semantic, phonological and orthographic  f i l e s .  The master 

f i l e ,  or lex icon proper, contains the complete s p e c i f ic a t io n  

of a surface word and is  accessed through the base e n t r ie s  in  

one o f the p erip h era l f i l e s .  According to  t h is  model, a 

p re f ix e d  word is  stored in the lex icon as a rep re s e n ta t io n  o f  

i t s  stem, w ith  in form ation stored w ith in  t h is  le x ic a l  e n try  

regarding the  a f f ix e s  which can combine w ith  the stem to  form 

a word (T a f t  1981). To recognize a p re f ix e d  word, the  reader  

must decompose the word in to  i t s  p r e f ix  and stem and le x ic a l  

access is  obtained v ia  the stem. When the  stem en try  is  

located in  the lex ic o n , the a f f i x  in form ation  is  obtained and 

the word is  recognized. To i l l u s t r a t e ,  the word r e t r ie v e  is  

accessed by s tr ip p in g  o f f  the re -  p r e f ix ,  lo c a t in g  the le x ic a l  

en try  - t r ie v e  and determ ining th a t  re -  a ttaches to  t r ie v e  to  

form a word. In  t h is  manner, words sharing the same stem are  

accessed through the same s in g le  shared e n try ;  e .g .  persuade 

and dissuade are accessed through the stem - suade.

The assumption th a t  a f f i x - s t r ip p in g  occurs as p a r t  o f the  

le x ic a l  access process is  supported by T a f t ’ s f in d in g  (1981)  

th a t  pseudo-prefixed words such as r e l is h  take longer to  

c la s s i fy  as words than do t r u ly  p re f ix e d  words such as r e l i v e . 

His exp lanation  is  th a t  the p r e f ix  re -  is  f i r s t  s tr ip p e d ,  

reve a lin g  the stem 1is h : whereupon the  sub jec t searches the
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lex icon unsuccessfully  fo r  the stem and a second search fo r  

the whole word must be conducted n ec e s s ita t in g  more tim e.

In  a corroborating  f in d in g ,  T a f t  and Fo rs ter (1976)  

a tte s te d  to  the f e a s i b i l i t y  o f a f f i x  s t r ip p in g  based on the  

fa c ts  th a t  stems such as v ive  took longer to  c la s s ify  as non­

words than pseudo-stems such as 1 is h . They conclude th a t  

stems are represented in  memory to  serve as access codes and 

since 1ish w i l l  not be re t r ie v e d  from the f i l e s ,  i t s  nonword 

status  can be determined q u ic k ly . Proponents o f a 

decomposition model c laim  th a t  i t  achieves economy o f storage  

since words can be accessed through a shared stem e n try .  

Moreover, a shared en try  allows re la te d  forms to  be l is te d  

together in the lex icon .

4 .2 .3  Network a c t iv a t io n

Dell and Reich (1981) present a model o f production which 

includes morphemes as p a r t  o f  le x ic a l  rep re s e n ta t io n . This 

model d i f f e r s  from the ones prev iously  described in th a t  i t  

does not presume th a t  decomposition must take place before  

le x ic a l  access, nor are words l is te d  in separate access f i l e s  

( T a f t  and Fo rs ter  1976). In  the network model, the lexicon  

is  a h ierarchy  o f  nodes inc lud ing  words, morphemes, s y l la b le s ,  

s y l la b le  c o n s titu e n ts , phonemes and phonetic fe a tu re s . Words 

have separate e n tr ie s  in the lexicon which connect to  a shared 

stem morpheme, to  a shared s y l la b le ,  and to  a shared phoneme 

node. Words a lso  connect to  the semantic memory where they
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are s im i la r ly  organized both to  common and d is t in c t  elements. 

R e tr ie v a l occurs by spreading a c t iv a t io n  to  a l l  re la te d  nodes 

in the network. The lex icon is  not compartmentalized or  

organized in to  p er ip h era l f i l e s ,  but contains a l l  o f the  

in form ation needed a t  each stage o f production. Each stage  

is  s e n s it iv e  to  the a c t iv a t io n  o f a l l  o ther stages due to  the  

spreading o f a c t iv a t io n .  This network is  able  to  show the  

re la t io n s h ip  between words in the lex icon w ith ou t re q u ir in g  

m orphologically  re la te d  words to  share a s in g le ,  common e n try .  

Rather a l l  words are represented f u l l y  in both f u l l  and 

decomposed form. Andrews (1986) points  out the u t i l i t y  of  

assuming th a t  decomposition is  an o p t io n a l ,  not o b lig a to ry  

process. In  two experiments she found th a t  the same s t im u li  

provided evidence fo r  decomposition in an environment 

invo lv ing  compounds and s u f f ix e s  whereas in an is o la te d  

con tex t, there  was no evidence th a t  morphological an a lys is  had 

taken p lace. Morphemic ana lys is  may be a s tra teg y  th a t  the  

reader employs in processing and not a p re re q u is i te  fo r  

le x ic a l  access. There is  a need fo r  an e x p l i c i t  model o f  the  

e f fe c ts  o f morphological s tru c tu re  which s p e c if ie s  le v e ls  of  

rep resen ta tion ; the re la t io n s h ip  among le v e ls  and the  

mechanics by which a c t iv a t io n  spreads w ith in  and between 

le v e ls .



77

4 .2 .4  P a r a l le l  processing

Stemberger (1983) describes a s im i la r  network model fo r  

language production to  e xp la in  malapropism e rro rs .  His  

p a r a l le l  in te r a c t iv e  model describes the le v e ls  o f  

rep resen ta tion  and t h e i r  in te ra c t io n  in speech production. 

Following D e ll and Reich (1981) the lexicon contains a se r ie s  

o f interconnected l in g u is t ic  le v e ls .  Production begins w ith  

meaning and proceeds through "the s e le c t io n  o f words and the  

s p e ll in g  out o f the phonological un its"  (Stemberger, 1983: 

585). When processing begins on one le v e l ,  i t  sends 

a c t iv a t io n  to  a l l  associated u n its  on higher or lower le v e ls .  

However, the a c t iv a t io n  le v e l o f  a u n it  w i l l  i n h ib i t  the u n its  

on the same le v e l and the u n it  w i l l  be uniquely se lected  by 

the language system.

As a word becomes a c t iv a te d  in word s e le c t io n ,  i t  begins 

to  a c t iv a te  a l l  lower u n its ,  i . e .  the phonological segments, 

the s y l la b le  s t ru c tu re ,  the s tress  pa tte rns  and so on. Once 

the lower u n its  are a c t iv a te d ,  a c t iv a t io n  spreads back to  the  

word leve l g iv in g  secondary a c t iv a t io n  to  words. Stemberger 

gives the fo l lo w in g  i l l u s t r a t i o n  o f the system to  exp la in  how 

speech e rro rs  such as "you used coupons" when the ta rg e t  word 

was croutons:

COUPONS CROUTONS

K R U: T A: N

The ta rg e t  crouton sends feedback to  a l l  tw o -s y l la b le  words 

w ith  s tress  on the f i r s t  s y l la b le ,  p a r t ic u la r ly  to  those w ith
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the same i n i t i a l  phoneme, and to  a lesser e x te n t,  to  those 

words which have the same phonemes in  d i f f e r e n t  s y l la b le  

p o s it io n s . The spread o f  a c t iv a t io n  from the phonemes back 

up to  the morphological u n its  is  th e re fo re  an in te g ra l  p a r t  

o f the s e le c t io n  o f  words and e rro rs  in  feedback from the  

phonological le v e l p lay a causal ro le  in  malapropism e rro rs .  

The secondarily  a c t iv a te d  words are  se lec ted  in place o f  the  

ta rg e ts .

4 .2 .5  Addressed morphology

A reading model th a t  a lso  accommodates f u l l  and p a r t ia l  

e n tr ie s  is  the Addressed Morphology Model (Caramazza et al. 

1985) as described in  Rossman-Benjamin (1 9 8 6 ) ) .  There are two 

main components in the model: the le x ic a l  address procedure 

which contains both a whole word processor and a morphological 

parser; and an orthographic  input lex icon which consists  o f  

root morphemes, a f f ix e s  and fu n ctio n  words. Both the whole 

word and morphological parsing procedures operate in p a r a l le l  

to  a c t iv a te  forms in the orthographic  input lex icon .

Lexica l Address

Orthographic
Input

F igure 14. Addressed Morphology (Caramazza e t  a l . 1985)

Visual Stimulus
4

Perceptual Processes
4

Whole Word * Morphological
Address i Parsing Procedure
Procedure I

Roots
1
1 A f f ix e s  and
1 Function Words

Lexi ca l-Sem antic
System
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When high frequency m orpholog ically  complex words are

presented, they are sub jec t to  both address procedures;

however, the whole word processor is  assumed to  be fa s te r  than 

the morphological p arser. I f  the word search in  the lex icon  

is  unsuccessful, reco g n itio n  w i l l  depend on the parser.

4 .2 .6  Cohort

The cohort model (M arslen-W iIson 1978, 1987) o f  spoken-word 

reco g n itio n  assumes a d is t r ib u te d ,  p a r a l le l  processing system, 

th a t  is ,  each en try  in  the mental lex icon  corresponds to  a 

separate com putationally  a c t iv e  reco g n itio n  u n i t .  The u n it  

o f reco g n itio n  is  an in te rs e c t io n  o f  the aco u s tic , phonetic , 

semantic and s y n ta c t ic  fe a tu re s  associated w ith  a given e n try .  

This model t r e a ts  the i n i t i a l  access phase as a separate  

aspect o f the recogn ition  process, not as an independent

processing component s im i la r  to  F o rs te r ’ s (1976) p er iph era l  

f i l e s .

The word i n i t i a l  cohort (two to  th ree  phonemes) introduces  

the search in  the lex ico n . Once the cohort sequence has been 

accessed, the model enters  in to  the s e le c t io n  phase and

context (top-down) sensory and contextual fa c to rs  in flu en ce  

d ec is io n . Marslen-W iIson uses the word trespass as an example 

to  i l l u s t r a t e  the concept o f  the reco g n itio n  p o in t  when the  

word is  uniquely id e n t i f i e d .  I f  the word is  encountered in  

is o la t io n ,  the uniqueness p o in t is  the  / p /  phoneme, in order  

to  d is t in g u is h  trespass form tre s s  and t r e s t l e . However, the



80

reco gn itio n  p o in t fo r  the word in  context may be / s /  i f  

a d d it io n a l s y n ta c t ic  and semantic fa c to rs  are d e r iv a b le  form 

the context and work tog eth er to  reduce u n c e rta in ty .  

Sequential models cannot accommodate the dependency o f the  

reco gn itio n  response on the re la t io n s h ip  between the word and 

i t s  i n i t i a l  cohort. Sequential search models cannot r e f l e c t  

the possib le  competing a l te rn a te s  since the access f i l e s  are  

organized in to  "bins" w ith  words stored in each bin according  

to  frequency o f  occurrence. Search continues s e r i a l l y  through 

the bin u n t i l  the match is  encountered p e rm itt in g  no 

simultaneous search through the  bins o f i t s  com petitors .

Proponents o f  the cohort model r e je c t  the logogen-based 

th e o r ie s  which depend on a threshold  as the basis o f word 

reco g n itio n . They c la im  th a t  logogen models have no mechanism 

fo r  a llow ing  the accumulation o f  p o s it iv e  evidence in  one word 

to  take in to  account the thresholds o f o th er words. In  

c o n tra s t ,  in  the cohort model, incoming in form ation  is  made 

a v a i la b le  to  a l l  o f the processing u n its  to  a llow  fo r  the  

d is c r im in a t io n  o f the appropria te  word from the se t o f  

possib le  words. The model d i f f e r s  from network-based models 

in th is  same regard where contextual v a r ia b le s  have no access 

to  a f fe c t  the s e le c t io n  process.

4 .3  Experimental paradigms

P art o f the d i f f i c u l t y  in  d is t in g u is h in g  between the various  

models o f word processing is  th a t  they lack d e t a i l .  Only the
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T a f t  and Fo rs ter  model (1974, 1975), since i t  is  s u f f ic ie n t ly  

e x p l i c i t ,  has been c r i t i c a l l y  examined and exp erim en ta lly  

tested  in the psychological l i t e r a t u r e  o f the past decade. 

Yet, the  re s u lts  are  inconclusive and have f a i l e d  to  a t t e s t  

to  the s u p e r io r i ty  o f  one model over another. There are  no 

d e f in i t i v e  f in d in g s  as to  whether words are given f u l l  l i s t i n g  

in memory; are m orphologically  decomposed and a se t o f  

a f f ix a t io n a l  morphemes in s ta n t ia te d  in  memory; or represented  

as both f u l l  and decomposed e n t r ie s .  Empirical e v a lu a tio n  o f  

the T a f t  model has r e l ie d  on several labo ra to ry  techniques fo r  

in v e s t ig a t in g  a range o f semantic, m orphological, phonological 

and orthographic  v a r ia b le s  which might a f f e c t  the speed o f  

le x ic a l  access. One o f  the most popular experimental 

techniques is  the le x ic a l  decision task .

4 .3 .1  Lexical decision

In  th is  task , the sub ject is  asked to  judge whether various  

l e t t e r  s tr in g s  are examples o f words in the language. Both 

the decision and the amount o f time taken to  reach the  

decision provide data fo r  te s t in g  hypotheses about the e f f e c t  

of the v a r ia b le  in word reco g n itio n . Lexical dec is io n ,  

although w idely accepted by most psychologists, has been 

c r i t i c i z e d  by some researchers, notably B alota  and Chumbley

(1 98 4 ),  who argue th a t  the decis ion processes which have 

nothing to  do w ith  le x ic a l  access accentuate the word 

frequency e f f e c t .  They claim  th a t  the re s u lts  from th is  task
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are questionable  in te s t in g  the general b e l i e f  th a t  word 

frequency orders the lex icon and a f fe c ts  access to  the  

in te rn a l  lex ic o n .

In  th ree  experiments they found " s t r ik in g  d if fe re n c e s  in  

the unique e f f e c t  o f  word frequency across tasks" even though 

each task should have involved a s im i la r  le x ic a l  access. The 

researchers urge fu r th e r  in v e s t ig a t io n  o f the decis ion stage  

in th is  task and/or the development of a d i f f e r e n t  task which 

more accu ra te ly  r e f le c ts  the processes involved in  word 

recogni t i o n .

4 .3 .2  R e p e t it io n  priming

Another much employed method o f psychological experim entation  

is  the r e p e t i t io n  priming task in which words presented fo r  

le x ic a l  decision are preceded by other words, m orpho log ica lly ,  

sem a n tic a lly , or o r th o g ra p h ic a lly  re la te d  or not. A stim ulus  

w i l l  f a c i l i t a t e  the g re a te s t  response when i t  is  repeated, or 

primed by i t s e l f .  Fu ll priming is  priming of a word by 

another which is  as la rge  s t a t i s t i c a l l y  as priming a word by 

i t s e l f .  P a r t ia l  priming is  priming a word by another th a t  is  

present s t a t i s t i c a l l y ,  but a t  a s ig n i f ic a n t ly  lower leve l than 

f u l l  prim ing. Stanners et al.( 1979) has shown th a t  the priming  

of a base word by i t s  in f le c te d  forms is  nearly  the same as 

priming a word by i t s e l f .  In  o ther words, presenting a 

subject w ith  walked before walk invo lves the same response 

la tency as priming walk w ith  walk. Kempley and Morton (1982)
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found th a t  whereas priming w ith  in f le c te d  forms is  f u l l ,  only  

p a r t ia l  priming occurs w ith  derived forms.

Fowler et a/.( 1985) in v e s tig a te d  the priming pa tte rn s  

reported in  S tanners’ research and found th a t  the d if fe re n c e  

between in f le c te d  and derived words in priming may have an 

"episodic" o r ig in  r e la t in g  to  the less formal re la t io n s h ip  

which holds between derived words and t h e i r  bases than to  

in f le c te d  words and t h e i r  u n aff ixed  morphological r e la t iv e s .

Fowler et al. concede th a t  t h e i r  f in d in g s  do not ad ju d ic a te  

between the models o f the lex icon proposed in the l i t e r a t u r e ;  

however, t h e i r  data demonstrate morphological e f fe c ts  depend 

on the nature o f  the stim ulus environment which im plies  th a t  

they have t h e i r  basis in processes which occur a t  access 

ra th e r  than in s t ru c tu ra l  aspects o f  the memory system.

4 .4  Evidence supporting the F u ll  L is t in g  Hypothesis  

In  the Fu ll L is t in g  Hypothesis ( FLH) each word is  given a 

separate rep resen ta tion  in memory. Acceptance o f the FLH 

disconfirm s a theory which s ta te s  th a t  the domain of a le x ic a l  

entry  includes only those words which can be generated by 

productive , grammatical ru les  (B utterw orth  1983). Many 

l in g u is ts  have re je c te d  the  FLH on the grounds th a t  language 

is  ru le  governed and th a t  the language le a rn e r  maximizes the  

development o f le x ic a l  ru le s .  They m ainta in  th a t  learn ing  

ru les  fo r  word formation s im p l i f ie s ,  not com plicates the load 

on memory since ru les  express g e n e ra liz a t io n s  which are
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reg u la r  and th e re fo re  p re d ic ta b le .

Experimental evidence fo r  the hypothesis th a t  

m orpholog ica lly  re la te d  words are stored tog eth er in  the  

lex icon has been gathered in  several s tud ies ; however, there  

is  no c le a r  support as to  whether a l l  words are represented  

f u l l y  (FLH), or arranged in s a t e l l i t e  fashion or around a base 

form or other more a b s tra c t  le x ic a l  heading. This section  

describes the various s tud ies  on word reco g n itio n  and 

production which have f a i l e d  to  support the decomposition 

hypothesis (DH) and thus conclude th a t  the FLH can be 

m aintained.

Mane!is and Tharp (1977) compared le x ic a l  decis ion times  

fo r  p a irs  o f a f f ix e d  words w ith  the reac tio n  times fo r  p a irs  

o f n o n -a ff ix e d  words ( e . g . ,  o r i n t e r / d r i f t e r  vs. 

s la n d e r /b l i s t e r l to  determine the cost o f morphemic a n a ly s is .  

I f  p re le x ic a l  decomposition occurs p r io r  to  access, they  

reasoned th a t  the rea c tio n  time would be fa s te r  fo r  the t r u ly  

a f f ix e d  p a irs .  On the o th er hand, i f  a search f o r  the whole 

item occurs f i r s t  and decomposition l a t e r  a f t e r  an 

unsuccessful search than le x ic a l  dec is ion time should be 

slower fo r  a f f ix e d  words. The data in d ic a te  th a t  p a irs  o f  the  

same type were recognized fa s te r  than p a irs  o f  the mixed type  

( e . g . ,  s la n d e r /p r in t e r ) .  but th a t  the reac tio n  times fo r  

a f f ix e d  and n o n -a ff ix e d  p a irs  did not d i f f e r .  They conclude 

th a t  a n a ly s is  o f  the in te rn a l  s tru c tu re  o f  words c o n tro ls  

performance in some way but th ere  is  no cost to  th is  a n a ly s is .
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Consequently, th is  study lends some support to  the FLH.

Stronger support fo r  a vers ion o f the FLH comes from a 

study of in f le c te d  Serbo-Croatian nouns. Lukate la  eta/.( 1980) 

hypothesize th a t  a l l  cases o f  nouns are represented  

in d iv id u a l ly  in the in te rn a l  lex icon w ith  the nominative  

s in g u la r  fu n ctio n in g  as the nucleus and the  embodiment o f the  

noun's frequency and around which the o th er case forms c lu s te r  

uniform ly ( c f . ,  Bradley (1980) combined frequency count). The 

nucleus is  viewed as a logogen as are the o ther case forms 

and there  is  a common threshold  leve l fo r  each logogen th a t  

is  o f equal value to  the threshold  o f the nominative s in g u la r ,  

incremented by a constant.

This study and a previous experiment (L u ka te la  etal. 1978) 

tested  the extreme version o f  the FLH. I f  there  is  an 

independent en try  fo r  each separate case, rea c tio n  time fo r  

a given in f le c te d  surface form should vary according to  the  

frequency o f  occurrence fo r  th a t  p a r t ic u la r  form. The data  

did not support th is  hypothesis. Reaction time was the  

fa s te s t  fo r  the nominative s in g u la r  case o f  both masculine and 

fem inine nouns desp ite  the f a c t  th a t  the nominative s in g u la r  

is  not high in frequency fo r  fem inine nouns. They conclude 

th a t  a l l  grammatical cases are  not q u a l i t a t iv e ly  a l ik e  in 

le x ic a l  s ta tu s  and not ordered s e r i a l l y  according to  

frequency. This view re fu te s  the DH in which rea c tio n  time  

involves a c o r re la t io n  w ith  successive stages o f decomposition 

since the reac tion  times to  re la te d  cases did not d i f f e r
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s ig n i f ic a n t ly  even when the surface forms d i f f e r e d  in  

frequency .

Segui and Z u b iza rre ta  (1985) support the notion th a t  

m orpholog ically  derived words are l is te d  in  the lex icon as 

autonomous but re la te d  items. In  t h e i r  view, t h is  

o rg a n iza tio n  o f  le x ic a l  items a ids memory as morphological 

r e la t iv e s  can be grouped to g e th e r . A common roo t (bound or 

f r e e )  a lso  c o n s t itu te s  a le x ic a l  en try  and fu n ction s  as the  

head or nucleus o f the morphological fa m ily .  Although 

evidence fo r  the in te rn a l  s tru c tu re  o f  the fa m ily  has not been 

adduced, the authors suggest th a t  items w ith in  the fam ily  are  

d i r e c t io n a l ly  re la te d  to  r e f l e c t  d e r iv a t io n a l  h is to r y .  Segui 

and Z u b iz a rre ta  c la im  th a t  processing proceeds from l e f t  to  

r ig h t .  When the parser h i ts  a form which corresponds to  the  

morphological head, the  fa m ily  is  accessed and a matching 

procedure app lie s  to  s e le c t  the c o rre c t  form. There w i l l  be 

no matching procedure fo r  p re f ix e d  forms given th a t  the a f f i x  

precedes the  ro o t. However, accessing the root t r ig g e rs  a 

s u f f ix  d e te c tio n  process which may be necessary in  sentence 

processing. I t  is  the s u ff ix e d  form of derived  words which 

determine t h e i r  s y n ta c t ic  p ro p e rt ie s  ( a t  le a s t  in English and 

re la te d  languages). The authors propose th a t  t h e i r  view o f  

the nature o f the in te rn a l  lex icon and access h ig h l ig h ts  the  

importance o f  a s u f f ix  d e te c tio n  mechanism to  ensure the  

e f f ic ie n c y  o f  s y n ta c t ic  pars ing .

Another view o f the FLH assumes th a t  th ere  is  no shared
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en try  o f  re la te d  forms, but th a t  a l l  v a r ia n ts  are  l is te d  

sep ara te ly  and th a t  the presen ta tio n  o f one word causes the  

a c t iv a t io n  o f  o th er m orphologically  re la te d  words which 

in f lu en ce  the recogn ition  process. Fowler eta/.( 1985) examined 

re p e t i t io n  priming e f fe c ts  among morphological r e la t iv e s  in  

aud ito ry  and v isu a l p resenta tions  to  in v e s t ig a te  t h is  

conception o f  the FLH.

An i n i t i a l  experiment re p l ic a te d  S tanners ’ et al. ( 1979) 

f in d in g  th a t  both base and in f le c te d  forms produce f u l l  

priming and d e r iv a t iv e s  produce p a r t ia l  prim ing. However, 

based on the responses to  non-word s t im u l i ,  Fowler et al. 

proposed th a t  r e p e t i t io n  priming may have ep isodic  e f fe c t s ,  

th a t  is ,  sub jects  remember having seen l e t t e r  s tr in g s  and 

having made c e r ta in  responses and th a t  th is  n o n - le x ic a l e f f e c t  

c o n tr ib u te s  to  s u b je c ts ’ responses. In  a second experiment, 

when they c o n tro lle d  fo r  ep isod ic  e f fe c t s ,  they found th a t  

r e p e t i t io n  priming o f a base form by a derived form was as 

f u l l  as priming by an in f le c te d  r e la t iv e .  They view these  

re s u lts  as evidence of B u tte rw o rth ’ s (1983) c la im  th a t  

r e p e t i t io n  priming is  not a consequence o f  repeated access to  

a shared e n try .

Further experim entation f a i l e d  to  support the f in d in g  o f  

Lukate la  et a!.{ 1980) th a t  morphological r e la t iv e s  have a 

s a t e l l i t e  o rg a n iza tio n  since priming among a l l  r e la t iv e s  was 

strong. In s tead , they propose an o rg an iza tio n  o f  the ML which 

derives from the network model (D e ll  1984 and McClelland and
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Rumelhard 1981). This model allows words to  share s y l la b le ,  

morpheme, or phoneme nodes and a lso  have connections to  

semantic memory. I t  does not req u ire  r e la t iv e s  to  share a 

common w ord/root leve l node nor does i t  view morphological 

r e la t io n s  as necessarily  semantic.

4 .5  Evidence supporting the  Decomposition Hypothesis  

As mentioned p rev io u s ly , in co n tras t to  the FLH, the p a r t ia l  

l i s t i n g ,  or the Decomposition Hypothesis (DH) assumes th a t  

stems are entered in to  the lex icon along w ith  t h e i r  associated  

a f f ix e s .  The lexicon is  s im p l i f ie d  to  r e f l e c t  morphological 

r e la t io n .  Much o f the experimental l i t e r a t u r e ,  l i k e  Andrews 

(1 98 6 ),  has attempted to  v e r i f y  the DH through le x ic a l  

dec is ion , priming and naming tasks.

M u rre ll and Morton (1974) found th a t  the reco gn itio n  

process takes advantage o f  the in te rn a l  s tru c tu re  of words. 

P re tra in in g  subjects w ith  a word conta in ing  the same root  

morpheme e . g . ,  re a d e r /re a d in g . f a c i l i t a t e d  reco g n itio n ,  

whereas learn ing  a word w ith  v isua l or acoustic  s im i la r i t y  but 

no morphemic r e la t io n  e . g . ,  reader/ ready. resu lted  in  

in s ig n i f ic a n t  f a c i 1i t a t io n .  Working w ith in  the logogen model, 

M u rre ll and Morton conclude th a t  the threshold  o f  a logogen 

is  lowered through the p a r t ic u la r  semantic assoc ia tions  o f the  

morpheme from which the word is  derived . This im plies  a 

version o f the DH which allows morpheme e f fe c ts  to  in fluen ce  

word reco g n itio n .
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Mackay (1 9 7 8 ) ,  in  a production task , presented subjects  

w ith  verbs which they had to  nominal iz e ,  e .g .  conclude/ dec id e , 

to  t e s t  the cost o f  morphemic a n a ly s is .  He pred ic ted  th a t  

more complex d e r iv a t io n a l  operations in vo lv ing  phonological 

changes ( i . e . ,  those c h a r a c te r is t ic  o f  non-neutra l a f f ix e s )  

would req u ire  more time to  produce. The FLH would p re d ic t  no 

d if fe re n c e  in rea c tio n  time since a l l  forms would be d i r e c t ly  

accessed from the lex icon . His data show th a t  production time  

fo r  more complex forms took longer supporting h is  hypothesis  

and the DH. His view o f the in te rn a l lex icon  contains a 

d e r iv a t io n a l  component where base words are stored along w ith  

independently stored d e r iv a t io n a l  s u f f ix e s .

Smith and S te r l in g  (1982) describe four experiments which 

in v e s t ig a te  re a d e rs ’ awareness o f morphemic s tru c tu re  and 

whether th is  knowledge a f fe c ts  performance. Based on t h e i r  

s u b je c ts ’ judgement on f iv e  c r i t e r i a  o f p re f ix e d  forms and on 

data from l e t t e r  c a n c e l la t io n  tasks, they propose a model of  

reading th a t  perceives p re f ix e s  as separate u n its  independent 

of semantic content. They re p l ic a te d  T a f t  and F o rs te r ’ s (1975)  

experiments w ith  pseudoprefixes in d ic a t in g  th a t  a f f i x - l i k e  

nonaffixes  are t re a te d  as p re f ix e d  forms p r io r  to  le x ic a l  

access. In  support o f  the DH, they propose a model o f reading  

which involves a p re le x ic a l  parser which can id e n t i fy  

p o te n t ia l ly  s ig n i f ic a n t  u n its ,  independent o f t h e i r  meaning, 

in order to  speed word reco g n itio n .

Corroborating t h e i r  work, Lima (1985) in two experiments
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using a d isp lay  change technique in vo lv ing  perception of  

p re f ix e d  and pseudoprefixed words, e . g . ,  re v iv e /re s c u e , 

demonstrates th a t  the pseudoprefixed words req u ire  more 

f ix a t io n  tim e than p re f ix e d  words. Her data support the  

t r a d i t io n a l  view o f  the DH in which word processing is  seen 

as a l e f t - t o - r i g h t  process which detects  p re f ix e s ,  s t r ip s  them 

and proceeds u n t i l  a l e t t e r  s t r in g  matching a stem is  reached 

and a c t iv a te d .

J a rv e l la  eta /.(  1987) in  naming and le x ic a l  decision tasks  

using Dutch and I t a l i a n  verb forms provides support fo r  a 

morpheme-based lex ico n . In  the I t a l i a n  experiments, 

w ithho ld ing  in f le c t io n a l  in form ation  which d is t in g u ish ed  f u l l  

word forms from o th er re la te d  forms f a i l e d  to  have any e f fe c t  

on le x ic a l  dec is ion or naming tasks. The decis ion la te n c ie s  

fo r  the I t a l i a n  data suggest th a t  the form o f the word 

required fo r  recogn ition  corresponds to  the root and a 

s u f f ic ie n t  number o f  l e t t e r s  to  determine the stem. This  

im plies th a t  in f le c t io n s  are processed a f t e r  le x ic a l  access.

In  the Dutch experiments, i n i t i a l l y  viewing less than the  

f u l l  form slowed naming la te n c ie s ,  but p resenta tion  o f  a root  

or stem p o rtion  led to  fa s te r  la te n c ie s  than i n i t i a l  

presenta tio n  o f only a f f ix e d  portions o f  the word. Also, 

i n i t i a l  viewing o f  stem substrings tended toward fa s te r  

la te n c ie s  than sm aller  w o r d - in i t ia l  substr ings , even when 

s u f f ic ie n t  in form ation  to determine the root was present. 

J a r v e l la  e ta /,  p o s it  th a t  sub-word forms are stored in the
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lex icon and may be looked up and bound tog eth er in  

h ie ra rc h ic a l  s tru c tu re  on two le v e ls  o f  rep res e n ta t io n : root+  

d e r iv a t io n a l  a f f ix e s  and s te m + in fle c t io n a l a f f ix e s .  I t  may 

be th a t  I t a l i a n  and Dutch speakers have in te rn a l  lex icons  

which are s t r u c tu r a l ly  d i f f e r e n t ;  however both recognize  

morphemic s tru c tu re  as an e s s e n tia l component in  word 

processing.

4 .6  Evidence supporting a hybrid model

F in a l ly ,  evidence fo r  a hybrid FLH/DH model o f the ML derives  

from recent experiments by Andrews (1986) which were designed 

to  t e s t  the underly ing assumptions o f the a f f i x  s t r ip p in g  

component o f  the decomposition model (T a f t  1981). T a f t  

assumes th a t  access to  the master f i l e  occurs through the  

basic orthographic  s y l la b le  s tru c tu re  (BOSS) which is  

p r im a r i ly  an orthographic , not phonological or semantic u n it  

which corresponds to  "the p a r t  o f a word’ s f i r s t  morpheme th a t  

includes a f t e r  i t s  f i r s t  vowel a l l  consonants th a t  do not 

v io la te  morphemic s tru c tu re  c o n s tra in ts ."  He claim s th a t  i t  

is  the BOSS and not the phonological s y l la b le  which enables  

m orphologically  re la te d  words to  be accessed through the same 

re p re s e n ta t io n . For example, the BOSS hypothesis claims th a t  

a reader recognizes a word l i k e  la n te rn  by access through the  

BOSS 1 a n t , not the phonological s y l la b le  Ia n , ye t h is  

experimental re s u lts  have not been re p l ic a te d  in any la t e r  

stud ies .
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In  the T a f t  model, before a p re f ix e d  word can be accessed, 

the p r e f ix  must be s tr ipp ed  in order fo r  the parser to  proceed 

in l e f t - t o - r i g h t  fash ion . When the BOSS parse is  reached, the  

lo c a t io n  o f the c o rre c t  access code in the periph era l f i l e  

re s u lts  in a matching procedure in the master f i l e .  I f  th is  

were t ru e ,  Andrew reasons th a t  decomposition e f fe c ts  should 

be observed in a l l  word and non-word environments.

Secondly, Andrews wanted to  te s t  the claim  th a t  the  

ordering of the access codes in the periph era l f i l e s  is  based 

on the frequency o f  the word’ s stem, not surface frequency  

(T a f t  1979). Although s u f f ix - s t r ip p in g  does not occur fo r  

derived words, T a f t  p re d ic ts  th a t  stem frequency w i l l  a f f e c t  

t h e i r  reco g n itio n .

The th i r d  p re d ic t io n  o f the T a f t  model Andrews in v e s tig a te d  

was the b e l i e f  th a t  delayed c la s s i f ic a t io n  o f s u ff ix e d  words 

re s u lts  from the sharing o f access codes by unre la ted  items, 

e . g . , te n /te n a n t .

In  le x ic a l  decision tasks Andrews found th a t  the frequency  

o f both the f i r s t  and second s y l la b le  o f  compound words 

in fluenced reac tio n  tim es, suggesting th a t  compounds are  

decomposed in to  t h e i r  c o n s titu e n t morphemes which do not 

necessarily  correspond to  the BOSS. I t  may be th a t  

decomposition is  an op tio na l s tra teg y  th a t  the reader adopts 

in recognizing the complex word. I f  the compound is  composed 

of two high frequency words, i t  may be fa s te r  to  access the  

two c o n s titu en ts  and check fo r  a compound match in the master
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f i l e  than to  search fo r  the whole word composition.

In  another experiment Andrews found no support th a t  

reac tio n  tim e f o r  s u ff ix e d  words ( - i v e . - ment. - e n . - age 1 

depended on stem frequency. High frequency f i r s t  morphemes 

fo r  rea l words and non-words y ie ld ed  no d i f f e r e n t i a l  e f fe c ts ,  

suggesting th a t  a decomposition procedure to  lo ca te  stems is  

not o b l ig a to ry .  However, in a t h i r d  experiment, the same 

s u ff ix e d  words when presented in an environment including  

compound words showed th a t  stem frequency a f fe c ts  the  

c la s s i f ic a t io n  o f  rea l and pseudo-stem words d i f f e r e n t l y .  

This c o n tra d ic ts  the c laim  th a t  morphological e f fe c ts  are a 

fun ction  o f  the access code used to  loca te  words in the  

lexicon since the e f fe c ts  should be demonstrated whenever the  

word is  accessed; fu r th e r ,  the data could not locate  any 

in te r fe re n c e  e f fe c ts  supporting T a f t ’ s c la im . Andrews points  

out th a t  since the morphological e f fe c ts  depend on the nature  

of the stim ulus environment, they are not p a r t  o f the  

s tru c tu ra l  aspects o f memory, i . e . ,  located in  periph era l  

f i l e s ,  but are s t ra te g ic  e f fe c ts  which occur a t  the time of  

le x ic a l  access.

4 .7  Summary

In summary, proposed models o f  the mental lex icon f a l l  in to  

th ree  general approaches. The f i r s t  centers  around the  

assumption th a t  the u n i t  o f  rep resen ta tion  in the mental 

lexicon is  the word i t s e l f .  Various mechanisms are proposed



fo r  r e la t in g  the en try  to  i t s  morphological r e la t iv e s  and to  

other e n tr ie s  w ith  s im i la r  s y l la b le s ,  morphemes and phonemes. 

A second approach includes only base forms as le x ic a l  e n t r ie s  

w ith  d e r iv a t io n a l  and in f le c t io n a l  a f f ix e s  stored in  

p eriph era l f i l e s  and re tr ie v e d  post-access. The la s t  generic  

p o s it io n  is  a hybrid approach which s to res  complex forms as 

separate u n its  but the model may a lso  include le x ic a l l y  

conditioned ru le s .

Experimental research in  psychology, augmented by 

advances in l in g u is t ic s ,  e s p e c ia l ly  th e o r e t ic a l  morphology, 

has led to  the m aturation o f  p s y c h o !in g u is t ic  th e o r ie s  o f  

le x ic a l  processing. Whereas the e a r ly  psychological 

experiments w ith  complex forms were r e l a t i v e ly  naive in t h e i r  

presenta tio n  o f  "morphological" s t im u l i ,  more recent s tud ies  

make use o f l in g u is t s ’ data and in te r p r e t  t h e i r  re s u lts  

against the background of g en era tive  morphology, le x ic a l  

phonology and various o ther morphological approaches. The 

fo llo w in g  section  traces  some o f the overlapping in te re s ts  and 

developments in c o g n it iv e  science and l in g u is t ic s .
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CHAPTER 5 

EXPERIMENT I

5.1 The frequency e f fe c t

The frequency e f f e c t  is  o ften  employed as a v a r ia b le  in 

stud ies  o f  le x ic a l  access and storage. Word reco gn itio n  

stud ies  have shown th a t  more frequent words are recognized and 

accessed fa s te r  than less frequent ones, suggesting th a t  word 

frequency orders the lexicon and a f fe c ts  access to  i t .  Given 

th is  f a c t ,  i f  an a f f ix e d  form is  accessed through i t s  base 

le x ic a l  e n try ,  as the DH holds, i t s  reco gn itio n  time should 

be a f fe c te d  by the frequency count o f the base o r ,  p o ss ib ly ,  

a count th a t  includes the frequency o f the a f f ix e d  form as 

w e l l ,  as opposed to  the frequency o f the a f f ix e d  form by 

i t s e l f .  Most psycholingu ists  agree th a t  a t  le a s t  the base 

form o f a word, i f  not a l l  o f i t s  morphological r e la t iv e s ,  is  

stored in memory, and th a t  more f re q u e n tly  used forms are  

recognized and produced fa s te r  and more ac c u ra te ly  than less  

frequent forms (MacKay 1982). The most common index o f word 

frequency is  frequency o f  occurrence in p r in t ,  usua lly  

measured by an o b je c t iv e  word count such as Kucera and Francis  

(1967) or C a r r o l l ,  Davies and Richman (1 97 1 ).

5 .2  Surface and combined frequency measures

In  perceptual s tu d ies , frequency is  g e n e ra lly  measured in
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e i th e r  o f  two ways: the logarithm  o f the frequency o f the word 

(surface  frequency) or the logarithm  o f  the frequency o f  the 

word inc lud ing  the frequency counts fo r  a l l  i t s  in f le c te d  and 

derived forms (combined f re q u e n c y ) . ’

T a f t  (1979) found s u b je c ts ’ rea c tio n  times to  p re f ix e d  

d e r iv a t iv e s  whose bases a lso  occur in  h igher frequency words 

are accessed more qu ick ly  than words whose stems only occur 

in low frequency words. For example, the word reproach has a 

surface frequency count o f  3 from Kucera and Francis  (1967)  

count; whereas the surface frequency o f  approach is  123. Base 

frequency is  the frequency o f  the root contained in the word; 

fo r  example - oroach has a t o t a l  frequency o f  126 because i t  

appears in  approach and reproach w ith  resp ective  frequencies  

o f 123 and 3. For T a f t ,  the two frequency counts in fluen ce  

two d i f f e r e n t  stages o f le x ic a l  processing: the combined

frequency serves the access to  the p er ip h era l f i l e  where a l l  

o f the morphological r e la t iv e s  are accessed through the same 

stem ( oroachl : whereas surface frequency in fluences  the

lexicon proper where the a f f i x  is  attached to  the stem. T a f t

(1985) demonstrates th a t  even when two s u ff ix e d  whole words 

are o f e q u iv a len t frequency, e .g .  fe a r le s s  and f la w le s s , the  

one w ith  the h igher base frequency ( f e a r ) w i l l  be recognized  

more qu ick ly  than the base w ith  low frequency ( f  1 aw) .  The 

re s u lts  o f  the experiment show how base frequency exerts  a

1 Logarithms are used to  prevent very high frequency 
words from c a rry in g  too much weight in the a n a ly s is .
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separate e f f e c t  on le x ic a l  dec is ion time ap a rt  from surface  

frequency. Based on these f in d in g s ,  T a f t  (1985) revised h is  

e a r l i e r  views on a f f i x - s t r ip p in g ,  c la im ing  th a t  only p re f ix e s  

and in f le c t io n a l  s u f f ix e s  are s tr ipp ed  before access but th a t  

s u ff ix e d  d e r iv a t iv e s  req u ire  morphological l e f t - t o - r i g h t  

parsing in order to  is o la te  the access code (th e  stem) which 

mediates the lo c a tio n  o f the  f u l l  rep resen ta tion  o f  derived  

forms. Burani et at. (1984) corroborated T a f t ’ s re s u lts  showing 

th a t  the frequency o f  the  base o f I t a l i a n  in f le c te d  forms 

a f fe c ts  reco gn itio n  time independently o f  whole word 

frequency.

In  a study o f derived forms, Bradley (1980) e x p lo i ts  the 

two frequency e f fe c ts  and shows th a t  reac tio n  times to  

tran sp aren t, d e r iv a t io n a l ly  re la te d  words ending in - ment. 

- e r . and - ness c o r re la te  w ith  the cluster frequency count, and 

not w ith  surface frequency; whereas reac tio n  times to  opaque 

forms, d e r iv a t iv e s  ending in - io n . c o r re la te  w ith  n e ith e r  

frequency count. B rad ley ’ s paradigm was constructed to  

determine which o f  the possib le  frequency counts b e t te r  

p red ic ted  the c o n tr ib u tio n  o f  frequency to  reac tio n  tim e to  

a f f ix e d  forms. She contrasted the two frequency counts: the  

c lu s te r  which corresponded to  the combined frequencies o f  the  

stem, the form i t s e l f ,  and forms derived from i t ;  and the  

surface which was the frequency o f  the p a r t ic u la r  word form. 

In  the experiment, s u b je c ts ’ rea c tio n  times to  s u ff ix e d  words 

g e n e ra lly  associated w ith  a word boundary in SPE ( ttness. #ment
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with the surface frequency count. These re s u l ts  o f  the

c lu s te r  frequency e f f e c t  lend support to  the hypothesis th a t  

word boundary d e r iv a t iv e s  are not given a separate entry  in 

the ML, but share representa t ion  w ith  t h e i r  base forms and are  

accessed through the same le x ic a l  e n t ry .  In  c o n tras t ,

s u b je c ts ’ react ion  times to  the words ending in the formative

boundary s u f f i x  (+ i on 1 did not correspond to  e i t h e r  the  

c lu s te r  or to  the surface frequency counts. U n fo r tun a te ly ,  

these res u l ts  could not confirm the s tronger  hypothesis th a t  

formative  boundary a f f ix e d  forms are ge n e ra l ly  stored  

separate ly  from t h e i r  bases. However, Bradley t e n t a t i v e l y  

proposed t h a t  word stress is  a c ru c ia l  f a c t o r  determining the  

form of  le x ic a l  representa t ion  and th a t  forms which are  

d e r iv a t io n a l  1y re la te d  but d i f f e r  in the placement o f  main 

stress have independent le x ic a l  r e p re s e n ta t io n . ,  leading to  

the hypothesis th a t  the phonological and orthographic  fea tu res  

of opaque d e r iv a t iv e s  may in f luence  le x ic a l  storage and 

access.

In two visual  l e x ic a l  decision experiments with I t a l i a n  

t ransparent  derived words ending in the s u f f ix e s  - z io n e . 

- mento. - t o r e , e t c . ,  Burani and Caramazza (1987) p a r t i a l l y  

corroborate B rad ley ’ s f in d in g s  in th a t  they found an e f f e c t  

of combined frequency on transparent  derived words; however, 

in con tras t  to  Bradley, they also found a s i g n i f i c a n t  e f f e c t  

of surface word frequency f o r  der ived words. Th e ir  res u l ts
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lead to  the conclusion th a t  roots and d e r iv a t io n a l  a f f i x e s  are  

represented s e p ara te ly ,  a t  le a s t  f o r  the type o f  s t im u l i  used 

in the experiment,  namely medium-to-low frequency derived  

forms whose roots do not show any ortho-phonological  change 

from the base. They suggest, however, th a t  f o r  opaque derived  

forms o f  higher frequency, the represen ta t ion a l  entry  might 

be other  than the root ,  as in Bybee (1985) where the  

representa t ion  is  the stem ( ro o t+ d e r iv a t io n a l  s u f f i x )  f o r  high 

frequency derived forms.

5 .3  Experiment I  (Kane and Roth)2

Since previous published s tudies  u t i l i z e d  only s in g ly  s u f f ix e d  

forms to  in v e s t ig a te  le x ic a l  o rg a n iza t io n ,  the present study 

was designed to  determine whether m u l t ip ly  a f f i x e d  forms are  

processed d i f f e r e n t l y .  S p e c i f i c a l l y ,  we wanted to  discover  

the access mechanisms f o r  the derived forms r e s u l t in g  from the  

attachment o f  the double a f f i x e s  - a b i 1i t v . - iveness. and 

- i o n a l . P o t e n t i a l l y ,  l e x ic a l  access can be gained:

1) through the base form, thus support ing the DH;

2 )  t h r o u g h  t h e  s i n g l y  s u f f i x e d  d e r i v e d  f o r m  ( b a s e -  

A f f i X | ) ,  s u p p o r t i n g  t h e  m o r p h o l o g i c a l  t h e o r y  t h a t  a f f i x a t i o n  

i s  s e n s i t i v e  o n l y  t o  t h e  s u r f a c e  p r o p e r t i e s  o f  t h e  f o r m  w i t h  

w h i c h  i t  c o m b i n e s ,  a n d

I  am expressly g ra te fu l  to  L es l ie  Roth fo r  the
implementation of  the procedure and f o r  the s t a t i s t i c a l  
regression a n a ly s is .  Technical port ions o f  t h i s  chapter were 
edited  and expanded by Ms. Roth.
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3) through the surface form of  the combined base and 

both a f f i x e s  ( b a s e - A f f i x p A f f i x , ) ,  thereby supporting the FLH 

th a t  a l l  words are autonomous in the lex icon .

5 .3 .1  Method

We employed a le x ic a l  decis ion task and c o r re la te d  s u b je c ts ’ 

reac t ion  times with surface frequency counts obtained from the  

Kucera and Francis (1968) word l i s t .  Frequency values per 

m il l io n  words f o r  the base, the s in g ly  s u f f ix e d  form and the  

doubly s u f f ix e d  form were ca lcu la ted  in order to  p re d ic t  the  

processing and le x ic a l  storage of m u l t ip ly  s u f f ix e d  

d e r iv a t iv e s .  We expected t h a t  i f  a form is  accessed through 

another, i . e . ,  i t s  base form, i t s  recogn it ion  time w i l l  be 

c o rre la te d  with the frequency of  the form w ith  which i t  is  

stored and through which i t  is  accessed.

In  a d d i t io n ,  in a post hoc ana lys is  of  the sub jec ts '  

performance on the le x ic a l  decis ion task ,  reac t ion  times were 

c o rre la te d  w ith  two separate combined frequency counts: the 

frequency of the base forms plus a l l  of  t h e i r  in f le c te d  forms; 

and the frequency of the base forms plus a l l  t h e i r  in f le c te d  

and derived forms combined.

5 .3 .2  Subjects

Subjects were t h i r t y  Hunter College students who volunteered  

and were paid fo r  t h e i r  p a r t ic ip a t io n  in the experiment.  A l l  

were n a t ive  speakers o f  English and had normal or corrected  

v i s i o n .
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5 . 3 .3  Stimulus m ate r ia ls

The s t im u l i  used in the experiment consisted of fo r ty -o n e  

p a irs  o f  morphologically  matched English words and pseudowords 

(see Appendix 3 ) .  Each word and pseudoword e x is ted  in 3 

versions; a whole word (o r  pseudoword) base, a base-Af, and a 

b ase-A f^A f2 ( e . g . , p r o f i t , p r o f i t a b l e , o r o f i t a b i 1i t v : * e x t r o l . 

* e x t r o l a b l e . * e x t r o l a b i 1i t v ) . The three  a f f i x  combinations 

were:

base base-ion base - ion -a l  N= 9

base base-able b a s e -a b le - i ty  N= 12

base base-ive base-ive-ness N= 9

The numbers o f  each stimulus type (N) were d ic ta te d  by the  

c on s tra in ts  on the s t im u l i .  The p r in c ip le  r e s t r i c t i o n  in 

choosing the s t im u l i  was t h a t  the base form be a whole word, 

e . g . ,  p r o f i t - a b l e , so th a t  i t s  frequency count could be 

obtained ( c f . ,  the base o f  fu n c t - io n  is  a bound form, 

th e re fo re ,  i t  has no frequency measure). S p e l l in g  and 

pronunciation changes between morphological v a r ia n ts  were 

allowed and were factored  in to  the regression ana ly s is .  

Stimulus frequency was not c o n tro l le d  as t h a t  was also one o f  

the regression fa c to rs .  These con stra in ts  l im i te d  the number
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3of e x p lo i ta b le  s t im u l i  from the Kucera and Francis word l i s t .

Subjects saw only one form from each morphological 

t r i p l e t  and saw equal numbers o f  each type of morphological  

form f o r  both words and pseudowords. Since there  were three  

morphological forms f o r  each item, three  experimental stimulus  

groups were c reated .  The order of  presenta t ion  o f  s t im u l i  was 

randomized f o r  each sub ject .

5 . 3 . 4  Design

Ten subjects  were randomly assigned to  one o f  three  stimulus  

groups. For the regression a na lys is ,  the independent  

v a r ia b le s  were frequency of  each o f  the s t im u l i ,  l e x ic a l  

decision times f o r  each form, and the number of  s p e l l in g  and 

pronunciation changes from one morphological form to another.  

The dependent v a r ia b le  was le x ic a l  decision t ime.

5 . 3 .5  Procedure

Subjects were seated in f r o n t  of  a microcomputer. St imuli  

were presented, one a t  a t ime, in lower case f o r  le x ic a l  

decision and stayed on the screen u n t i l  a response was made. 

The sub ject  responded by pressing the "+" key on the number 

pad fo r  a word response and the "0" key on the number pad fo r  

a nonword response. A f te r  a response, there  was a one second

JTwo other  stimulus types were included as p i l o t  
m ate r ia ls ;  but s t a t i s t i c a l  analyses were precluded due to the  
small sample s ize :

base b a s e - is t  b a s e - i s t - i c  N=6
base base- ive  b a s e - iv e - i t y  N=5
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i n t e r t r i a l  i n t e r v a l ,  the next s t im u lu s w a s  presented and i t  

stayed on u n t i l  a response was made, e tc .  Each subject  saw 

20 p ra c t ic e  t r i a l s  a f t e r  which 84 experimental t r i a l s  were 

presented. During p ra c t ic e  t r i a l s ,  subjects  received feedback 

about the correctness of  each response. They were in s tru c ted  

to  respond as qu ick ly  and accurate ly  as poss ib le .  Reaction  

times were recorded d i r e c t l y  by the computer. .

5 .3 .6  Results and discussion

Errors were excluded from the ana lys is .  Subject responses 

beyond two standard dev ia t ions  from t h e i r  mean were trimmed 

to  two standard dev ia t ions  to  o f f s e t  skewing introduced by 

longer la ten c ie s  in reac t ion  time s tud ies .  Table 5 presents  

mean react ion  times to each a f f i x  type fo r  words and 

pseudowords.

Table 5. Mean Lexical Decision Times (msec) f o r  Each
S u f f ix  Type

S u f f ix  Base Base-Af1 Base-Af1-Af2
WORD STIMULI:

X - io n -a l  681 703 711
X - a b l e - i t y  724 833 1020
X-ive-ness 697 776 877

NONWORD STIMULI:
X - io n -a l  1091 1083 1117
X - a b l e - i t y  912 1155 1199
X-ive-ness 949 1113 1137

The res u l ts  of  the regression analyses f o r  the three  stimulus  

types, - i o n a l . - a b i 1i t v . and - iveness are shown in Table 6. 

Independent fa c to rs  in the regression were base frequency,



104

base-Afj frequency, base-Af | -A f2 frequency, and number of  

orthographic and phonological changes from the base to the  

base-Af,-Af j  form. Regression analyses were c a r r ie d  out using 

the two d i f f e r e n t  frequency measures: surface frequency and 

c lu s te r  frequency. These two analyses y ie lded  the same 

r e s u l ts .  The dependent v a r ia b le  was reac t ion  time to each 

type of  s t imulus.  Only s i g n i f i c a n t  values from the analyses  

are reported.

Table 6. Regression Analyses f o r  Single and Double
Suff ixed  Forms

Dep. V ar ia b le  Regression V a r iab le  P r o b a b i l i t y
C ontr ibut ion  to  R

RT X+ion LF X+ion: .43 .04*
RT X+ion+al LF X + ion +a l: .66 .008 **

RT X#able LF X: .60 . 0 0 0 ** *
RT X#ab le+ ity LF X: .21 .03*

RT X+i ve LF X: .29 .0 0 0 * * *
LF X+ive: .03*

RT X+ive#ness RT X+ive: . 74 .0 0 1 * * *

RT= react ion  t ime, X= base form, LF= log frequency

The data can not be accommodated by e i t h e r  the DH or the 

FLH. In f a c t ,  the data support a l l  three  o f  the a l te r n a t e  

hypotheses concerning le x ic a l  access of  doubly s u f f ix e d  forms. 

I t  appears th a t  the in te rn a l  s t ru c tu re  o f  the complex words 

determines how frequency a f f e c t s  react ion  t ime. Whether a 

form is stored autonomously or subsumed w ith  i t s  morphological 

r e la t i v e s  under a common entry  in the ML depends on the  

boundary ty p e (s )  o f  the Af| and o f  the const i tuen ts  o f  the
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combined A f , -A f2. The case is  s implest  f o r  s ing ly  s u f f ix e d  

forms. I f  the s u f f i x  belongs to  the form at ive  boundary c lass  

( +ion and + i v e ) . the reac t ion  t ime to the d e r iv a t iv e  (base-  

Af 1) is  predicted by the frequency o f  the surface form. This  

suggests t h a t  form at ive  boundary a f f i x e s  are not s tr ipped  

before l e x ic a l  access. The d e r iv a t iv e  is  not decomposed but 

given a f u l 1 independent l i s t i n g  in the lex icon ,  corroborat ing  

the FLH. This f in d in g ,  then, is  evidence of  B rad ley ’ s 

stronger hypothesis t h a t  a l l  formative  boundary s u f f ix e d  forms 

are stored and processed s i m i l a r l y .  In c o n tras t ,  i f  the  

s u f f i x  is  a word boundary s u f f i x  (# a b le ) . the surface  

frequency o f  the base, and not the c lu s te r  frequency, p red ic ts  

the reac t ion  time to  s u f f ix e d  form, implying common storage  

in the ML supporting the DH.

The case fo r  the doubly s u f f ix e d  form is  somewhat more 

complicated. Whether the doubly s u f f ix e d  form is stored under 

the base ( e . g . ,  #ab!e- + i t v ) . under the base-Af, form ( e . g . ,  

+ ive - ttness) . or autonomously ( e . g . ,  + ion - + a ! ) depends both 

on the type o f  boundary o f  Af2 and how Af, was processed and 

stored.  I t  is  s i g n i f i c a n t  th a t  the reac t ion  times to  base- 

#ab1e- + i t v  forms show no c o r r e la t io n  w ith  the base-ttable  

frequency count. This suggests th a t  #ab le - + i t v  is  processed 

as a s in g le  u n i t  and not decomposed. Further ,  i t  implies th a t  

Af2 ( + i t v ) is  not added s e r i a l l y  to  the base-Af, but th a t  

#abi 1 i t v  is  attached to the base as i f  i t  were a s ing le  

s u f f i x .  In  the ML, l e x ic a l  access f o r  the tta b i 1i t v  form would
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be through the base.

The s t a t i s t i c a l  ana lys is  o f  the + ive - # ness forms y ie lded  

a s l i g h t l y  d i f f e r e n t  p a t te rn .  I t  was the reaction time to  the  

frequency o f  the base-+ive form, and not i t s  surface frequency  

count th a t  best predicted the react ion  time to the base-+iv e -  

ttness form. However, since the reac t ion  t ime to  the base-+ive  

form was predic ted  by the frequency o f  the base-+ ive form, 

t h is  measure i n d i r e c t l y  points to  the same conclusion  

regarding storage. M orpholog ica l ly ,  + iv e -ttness is  a 

combination of  two separate a f f i x e s ,  a fo rm at ive  boundary 

( + i v e ) and a word boundary (#ness).  As pred ic ted  from the  

above, the former is  attached to  the base in the ML and the  

l a t t e r  is  subsumed under the base-Af1.

L a s t ly ,  autonomous storage was pred ic ted  f o r  form at ive  

boundary s u f f ix e s  and confirmed in the case o f  the double 

s u f f i x  + ion- + a l . The recogn it ion  of  these forms c o r re la te s  

with the surface frequency count ( base-+ion- + a 1 ) and not with  

the frequency of  the base or  with the base-+ion because there  

is  no in te rn a l  word boundary.

Our re s u l ts  suggest th a t  the process o f  v isua l  word 

recognit ion  o f  morphologically  complex words proceeds from 

l e f t  to  r ig h t  u n t i l  a word boundary a f f i x  is  detected ,  much 

l i k e  the assignment o f  s tress  described in SPE. 

H e u r i s t i c a l l y , in a d e r iv a t iv e ,  the l e t t e r  s t r in g  preceding  

a word boundary a f f i x  c o n s t i tu te s  the le x ic a l  e n t ry .  The 

remainder o f  the l e t t e r  s t r in g  is  t re a te d  as a u n i t ,
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regardless o f  how many formative  boundary a f f i x e s  are  

attached. For example, in the complex word p ro fa s s -+ io n -+ a l -  

#ism. the primary le x ic a l  entry  is  professional  and the word 

boundary s u f f i x ,  #ism. is  subsumed under i t .  I f  the word 

p r o f e s s - * i o n - + a l - + i t v  were encountered, we would expect i t  to  

be stored separa te ly  because i t  has no in te rn a l  word boundary.

These re s u l ts  confirm B rad ley ’ s speculat ion th a t  there  

e x is ts  a p r in c ip le d  account governing access which depends on 

the morphological s t ru c tu re  o f  complex words and can be 

defined by the ru les  o f  word formation; i . e . ,  formative  and 

word boundary a f f i x e s .  Whether boundaries are un i ts  in a 

s t r i n g ,  d i s t i n c t  from t h e o r e t ic a l  devices such as la b e l le d  

brackets is  not the concern here. The po int  is  t h a t  in t h e i r  

recogn it ion  o f  complex words, subjects d i f f e r e n t i a t e d  between 

words formed by form at ive  boundaries and those formed by word 

boundaries.

Di S c iu l lo  and Wil l iams (1987) dispute claims th a t  

boundaries or any grammatically  defined form ( e . g . ,  root ,  

stem, word) might determine le x ic a l  access o f  complex forms. 

They i n t e r p r e t  B rad ley ’ s f a i l u r e  to  locate  surface frequency 

or combined frequency e f f e c t s  fo r  formative  boundary 

d e r iv a t iv e s  as evidence t h a t  the re levan t  v a r ia b le  is  not 

grammatical,  but t h a t  i t  is  the r e l a t i v e  transparency o f  the  

stem th a t  determines whether the combined or surface frequency 

governs r e t r i e v a l .  A form is considered to  be t ransparent  i f  

i t  is  c l e a r l y  analyzab le  in to  i t s  con s t i tuen t  morphemes.
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D er iv a t ive s  ending in the s u f f i x  - ion are gen era l ly  considered

to be non- t ransparen t , or opaque because they do not preserve

a l l  o f  the base form or have primary s tress  on a d i f f e r e n t

s y l l a b le  from the one stressed in the base form. The

fo l low in g  examples progress ive ly  i l l u s t r a t e  the degrees of

transparency:

execute execution
p o s i t  po s i t io n
produce production
revolve revo lu t ion
compete competit ion

C u t le r  (1983) claims t h a t  the c r i t e r i a  f o r  fun ct ion a l

transparency depends on whether the segmental values and

r e l a t i v e  s y l l a b le  s tress  up to the base word’ s recognit ion

point  are preserved.

I f  transparency were the f a c t o r  th a t  inf luenced frequency

e f f e c t s ,  then one would expect th a t  the s t im u l i  formed by

formative  boundary a f f i x e s  which did not undergo any

phonological or al lomorphic v a r ia t io n  ( i . e . ,  t ran sp aren t ,  or

fu n c t io n a l ly  t ransparent  d e r iv a t iv e s )  would be processed

exact ly  l i k e  the word-boundary s t im u l i .  For example, the

Experiment I  s t im u l i  in a) and b) below have r e l a t i v e l y  the

same degrees o f  transparency, and t h e i r  d e r iv a t io n a l  s u f f ix e s

have the same frequency o f  occurrence:

a) form at ive  boundary d e r iv a t iv e s

d i r e c t  d i r e c t io n  d i r e c t io n a l
except exception exceptional
confess confession confessional
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b) word boundary d e r iv a t iv e s

p r o f i t  p r o f i t a b l e  p r o f i t a b i l i t y
accept acceptable a c c e p t a b i l i t y
compress compressible c o m p re s s ib i l i ty

however, the reac t ion  times f o r  the cases in a) c o r re la te d  

with the surface frequency counts fo r  the e n t i r e  word, in 

con tras t  to  the cases in b) in which la te n c ie s  c o r re la te d  w ith  

the frequency of the base form. In  t h is  study, the placement 

of s tress  remained constant in the s t im u l i  formed by form at ive  

boundary a f f i x e s  + ion-+a!  or + ive - # ness. but the a f f i x a t i o n  

of  - i ve condit ioned al lomorphic changes, [d -> s ] , e . g . ,

defend- > defensiveness. Again, in these cases, as predic ted  

by the type of  boundary, the react ion  times c o r re la te d  w ith  

the frequency o f  the surface form. In  the word boundary 

d e r iv a t iv e s  ttab le - + i t v  and # i b le + i t v  allomorphy was also  

evidenced in [ t , d - >  s] e .g .  , permi t -  > perrrti ssi bl e and respond 

-> responsible with no diverse  e f f e c t  on le x ic a l  processing.  

These d e r iv a t iv e s  are processed as uniformly as liable word 

boundary forms with no orthographic v a r ia t io n  where le x ic a l  

access is  through the base.

Thus f a r ,  these re s u l ts  have been in te rp re te d  w i th in  the 

t h e o r e t ic a l  language o f  the DH, th a t  i s ,  f o r  example, of  

a f f ix e d  forms being "str ipped" and "subsumed" under base forms 

in the ML. The a f f i x - s t r i p p i n g  hypothesis pre d ic ts  th a t  

l e x ic a l  access o f  the entry  f o r  the base morpheme f o r  

t ransparent  d e r iv a t iv e s ,  th a t  i s ,  words formed by the
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attachment o f  a word boundary s u f f i x ,  e . g . ,  #ness or Sable  

occurs before the processing of  the s u f f i x  morphemes, in 

contras t  to  opaque d e r iv a t iv e s  formed by formative  boundary 

s u f f ix e s ,  e . g . ,  + i t v . or + 1 ve which are accessed as whole 

words, along with t h e i r  s u f f i x  morphemes attached. In the  

former case, i t  is  unclear whether the frequency o f  the s u f f i x  

morphemes is  re le v a n t  to  t h e i r  subsequent access since  

frequency e f fe c t s  der ive  from storage and t h is  presumes th a t  

a f f i x e s  are stored as separate un i ts  and th a t  frequency orders  

the le x ic a l  search.

However, these re s u l ts  are not incons is tent  with a hybrid  

network model as in Cole eta/ . (  1989); Fowler, eta / . (1986) and 

Andrews (1986) in which morphologically  re la te d  forms are  

connected. For example, in an a c t iv a t io n  model, access o f  the  

root,  e . g . ,  e f f e c t i v e , a c t iv a te s  a l l  of  the morphological 

r e la t i v e s  accessed through t h a t  same base, presumably a l l  

word-boundary d e r iv a t iv e s ,  e . g . ,  e f fe c t iv e n e s s . This process 

is  equ iva len t  to long term priming; usage e f fe c t s  spread to  

connected neighboring r e la t i v e s  causing frequency e f fe c t s  to  

accumulate across re la te d  words. The p re d ic t io n  from these 

re s u l ts  is  t h a t  words with no in te rn a l  word boundary s u f f ix  

are stored s e p ara te ly ,  th a t  is ,  they do not share any 

morphological connections with d e r iv a t io n a l  r e l a t i v e s  and, 

thus, are not a f fe c te d  by t h e i r  frequency. On the other hand, 

d e r iv a t iv e s  formed by word boundary s u f f ix e s  are  

interconnected with t h e i r  l e x ic a l  en try  form in the network
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and are s e n s i t iv e  to  i t s  frequency.
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CHAPTER 6 

EXPERIMENT I I

6.1 S u f f i x  frequency e f f e c t s

Within a network model o f  the lex icon ,  a l l  complex words are  

l i s t e d  separa te ly  with t h e i r  a f f i x e s  attached to  t h e i r  bases 

(Andrews 1986, and Bybee 1986) and the presenta t ion  o f  a word 

causes a c t iv a t io n  of  i t s  morphological r e l a t i v e s .  In d iv id u a l  

members o f  a morphological fam i ly  are thought to  be accessed 

in the order o f  t h e i r  frequency of  occurrence. This study  

in v e s t ig a te s  the hypothesis t h a t  s u f f ix e s  may a lso  be subject  

to  the frequency e f f e c t ,  and may a f f e c t  a c c e p t a b i l i t y  

judgements, independently o f  e i t h e r  surface or c lu s te r  

frequency of  the f u l l  d e r i v a t i v e .  That s u f f ix e s  are s e n s i t iv e  

to  the frequency e f f e c t  was o r i g i n a l l y  proposed by M urre l l  and 

Morton (1974) and substant ia ted  more rec e n t ly  by Col6,  

B e a u v i l la in ,  and Segui (1989 ) .

To i l l u s t r a t e ,  Col6 et at, studied reac t ion  times to  

derived French words of  medium to low frequency as measured 

by the counts obtained in The Tr6sor de la  Langue Francais  

(1971) and found th a t  the combined frequency count determined 

the la te n c ie s  to  s u f f ix e d  words, but not to  p re f ix ed  words. 

Their  re s u l ts  demonstrate the c o n tr ib u t io n  of  the e f fe c t s  of
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both frequency counts. F i r s t ,  they found t h a t  the combined 

frequency count f o r  s u f f ix e d  words a f fe c te d  le x ic a l  decision  

time regardless o f  the surface frequency. They hypothesize  

th a t  once the combined frequency detects  the root ,  the set  of  

morphological r e l a t i v e s ,  th a t  i s ,  forms t h a t  share the same 

root ( e . g . ,  . ia rd in ie r / . ia rd in a g e ) . is  a c t iv a te d  and the search 

f o r  the p a r t i c u l a r  fam i ly  member proceeds according to  i t s  

r e l a t i v e  surface frequency.

Regarding the e f f e c t  of  s u f f i x  frequency, they found th a t  

the magnitude o f  the surface frequency e f f e c t  was in t e n s i f i e d  

when the d e r iv a t iv e  contained a high frequency s u f f i x .  They 

selected p a i rs  o f  words which shared the same root ,  but 

d i f f e r e d  in surface frequency. In  the f i r s t  s e t ,  the form 

with the higher surface frequency also had the s u f f i x  with the  

higher frequency, in con tras t  to  the second set  where the  

higher surface frequency form had the lower s u f f i x  frequency,  

e .g .  eauipage/ e o u i p ie r : ia r d in a q e / . ia r d in ie r . S ingle  s u f f ix

frequency was ca lcu la ted  by counting the number o f  occurrences 

of the two or t h r e e - l e t t e r  s u f f i x  in the term inal  p a r t  o f  a 

word in French. The ir  re s u l ts  show t h a t  even when the more 

f requent  r e l a t i v e  contains a less frequent s u f f i x ,  there  was 

a s i g n i f i c a n t  surface frequency e f f e c t  in d ic a t in g  th a t  s u f f i x  

frequency alone does not order the search; however, the  

surface frequency was in t e n s i f i e d  when the d e r iv a t iv e  

contained a high frequency s u f f i x  suggesting th a t  s u f f ix  

frequency does f a c i l i t a t e  the surface frequency e f f e c t .  Their
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view argues aga inst  p re le x ic a l  decomposion f o r  a l l  complex 

forms and implies t h a t  a f f i x e d  forms are represented as whole 

words in the lex icon .

6 .2  Lexical decis ion and m u l t ip ly  s u f f ix e d  forms

In  Experiment I ,  Kane and Roth employ three  separate surface  

frequency counts: the frequency o f  the base; the frequency of  

the derived word formed by the attachment o f  the f i r s t  s u f f i x  

(A f1 ) ;  and the frequency of  the derived word formed by the  

attachment of  two s u f f ix e s  (A f1+Af2) .  Contrary to  B rad ley ’ s, 

r e s u l ts ,  our data show surface frequency e f f e c t s  f o r  ro o t -  

l e v e l ,  m u l t ip ly -s u f f i x e d  d e r iv a t iv e s .  Latencies c o r re la te  

with  frequencies f o r  the surface form o f  (X+Af1+Af2),  not with  

the surface frequencies of  e i t h e r  of  the other possible bases 

(X or X+Af 1 ) .  Moreover, Kane and Roth f in d  no combined 

frequency e f f e c t s  f o r  e i t h e r  word- level  or r o o t - l e v e l  complex 

forms.

6 .3  Frequency as determinant o f  morphological p ro d u c t iv i ty  

Aronoff (1982:170) demonstrates th a t  frequency of  

morphological pa t te rns  ( e . g . ,  Xiveness/ X i v i t v ) plays an 

important ro le  in determining the p ro d u c t iv i ty  o f  word 

formation ru les  and claims th a t  " l i n g u i s t i c  theory must 

recognize the d is t in c t io n  between actual words and p o ten t ia l  

words and the re la te d  notions o f  p ro d u c t iv i ty  and frequency  

as p a r t  of  grammatical competence." Several s tudies  (Aronoff  

and Schvaneveldt 1978 and Anshen and Aronoff 1981) have shown
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th a t  when presented with possible  but non-occurring words 

formed by d i f f e r e n t  morphological p a t te rn s ,  speakers w i l l  

accept more words formed according to  some patte rns  than 

others and th a t  t h is  c o r re la te s  w ith  numerical measures o f  

p r o d u c t iv i ty .  For example, speakers accepted forms such as 

st im ula t iveness  over forms such as s t im u l a t i v i t v  r e f l e c t in g  

an in te r n a l i z e d  knowledge of  the r e l a t i v e  frequencies of  the 

morphological pa t te rn s .  Because no frequency count fo r  

a f f i x e s  was a v a i la b le ,  the frequency counts fo r  these studies  

f o r  each morphological p a t te rn  and t h e i r  respect ive  bases was 

determined by the mean frequency per m i l l io n  words from Kucera 

and Francis (1968 ) . i

6 .4  Experiment I I

The second experiment extends A ron of f 's  in v e s t ig a t io n  of  the  

notion o f  possible word and examines the ro le  o f  s u f f ix  

frequency as a v a r ia b le  in s u b je c ts ’ a c c e p t a b i l i t y  judgements. 

Based on Aronoff and Schvaneveldt (1978 ) ,  we expect th a t  a 

s u b je c t ’ s a b i l i t y  to d is t in g u is h  words from non-words w i l l  be 

a f fe c te d  by the frequency o f  the morphological pat terns  o f  the  

s t im u l i .  Previous re s u l ts  show th a t  as a morphological

Examples: 
Xivenes 
Xi v i t y

N Base word 
134 10.08

23 27.26

Derived word 
0.49  
9.57
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p a t te rn  becomes more f re q uent ,  the s u b je c t ’ s a b i l i t y  to  

d isc r im in ate  between actual and p o te n t ia l  words is  weakened. 

I f  s u b je c ts ’ acceptance of  forms in a le x ic a l  decis ion task  

is  s o le ly  a funct ion  of  the numerical p ro d u c t iv i ty  o f  the  

morphological p a t te rn ,  then based on e i t h e r  the type or  token 

frequency counts, we can p re d ic t  th a t  the a b i l i t y  to  

d is t in g u is h  actual from p o te n t ia l  words would decrease as they 

are presented w ith  more f re q u e n t ly  occurring s u f f i x  

combinations.

I t  may a lso be the case t h a t  other  c r i t e r i a ,  such as the 

in te rn a l  co n s t i tu e n t  s t ru c tu re  o f  the morphemes which 

c o n s t i tu te  the p a t te rn  and re la te d  phonological fea tu res  such 

as stress  and vowel reduction a f f e c t  a c c e p t a b i l i t y  judgments. 

In her s tudies  on possible  words, C u t le r  (1980) demonstrates 

th a t  speakers p re fe r  transparen t  d e r iv a t io n s  over opaque 

d er iv a t io n s  ( e . g . , s i n i s t e r #ness over s i n i s t e r + i t v ) where both 

are possible a l t e r n a t iv e s ,  but no preference when both 

a l t e r n a t iv e s  are t ransparen t ,  th a t  i s ,  when the word stress  

up to the recognit ion  po in t  f o r  l e x ic a l  access is  not a f fe c te d  

( e . g . ,  ie.iunettness. .ie.iun+i t v  1. We hypothesize th a t  in the 

present study, speakers’ judgements may be a f fe c te d  by these 

f a c to rs  as w e l l .

6 .4 .1  Method

We employed a pencil  and paper t e s t  including 120 t o t a l  t e s t  

words which were randomized, re s u l t in g  in f i v e  d i f f e r e n t  t e s t
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formats and d is t r ib u t e d  them to  e ig h t  sections of  freshman 

English composition classes a t  New York U n iv e rs i ty  (N students  

= 100).  The experimenter read aloud the d i r e c t io n s  f o r  the  

pencil  and paper t e s t  which in s tru c ted  the subjects to  judge 

whether each form was an English word and to  c i r c l e  Y = yes, 

or N= no i f  the form was not a word. The subjects were urged 

to  work as qu ick ly  and accura te ly  as possib le .

6 . 4 .2  Subjects

Subjects were one hundred New York U n iv e rs i ty  f i r s t - y e a r  

students who volunteered to  p a r t i c i p a t e  in the experiment.  

A l l  were n a t iv e  speakers o f  English.

6 . 4 . 3  Stimulus m ate r ia ls

The s t im u l i  used in the experiment consisted o f  a l i s t  of  

s ing ly  and m u l t ip ly -s u f f i x e d  words from the APHB (American 

Publishing House f o r  the B l ind )  o n - l in e  word l i s t ,  re fe r re d  

to  e a r l i e r .  To repeat,  t h is  2 5 -m i l l io n  word corpus, compiled 

from over 550 d i f f e r e n t  sources of  American English  

p u b l ic a t io n s  such as Readers’ D ig e s t . Fortune. Datamation, 

novels and short  s t o r ie s ,  contains 204,128 d i s t i n c t  words and 

provides a word data bank which is  25 times la rg e r  than the  

Kucera and Francis (1967) o n e -m i l l io n  word corpus. A l l  words 

formed from s ix  morphological pa t te rns  ending in - i o n a l . 

- j s t i c . - a ! i t y ,  - a b i l i t y , - mental and and the

corresponding s in g ly  s u f f ix e d  pa t te rns  - io n . - i s t . - a l . - a b le , 

- ment and - ous /- ose were ex tra c te d .  The APHB data provided
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a r ich  source of  d i s t i n c t  words ( types)  in actual use and 

t h e i r  frequency o f  occurrence over the 2 5 -m i l l io n  word s to re .  

The p ro d u c t iv i ty  of the d e r iv a t io n a l  a f f i x e s  was determined 

by c a lc u la t in g  the frequency o f  occurrence o f  the s u f f i x  

endings of  d i s t i n c t  words in the sample, t h e i r  t o t a l  frequency 

of use (tokens) and the number of  novel forms in which the  

s u f f i x  appears.

6 . 4 . 4  Design

The s ix  morphological pa t te rns  or f i n a l  l e t t e r  s t r in g s  

consist ing of double s u f f ix e s  were ranked according to t h e i r  

frequency in derived forms. Three frequency counts were 

obtained: 1) type, th a t  is ,  each word ending in a p a r t ic u la r  

s u f f i x  p a t te rn ;  2) type-1, th a t  is ,  type minus the number of  

forms which occurred only one time in the 25 m i l l io n  words 

( r e fe r r e d  to henceforth as "solo" forms); and 3) token, or the 

t o t a l  number of  instances the types appeared in the corpus as 

shown in Table 7.

Table 7. S u f f ix  frequency counts

A f f i x TVP«? Tvoe-1 Token

- io n a l 186 123 18555
- i s t i c 169 120 3105
- a l i t y 141 99 4995
- a b i 1i t y 137 72 1461
-mental 40 26 2538
- o s i t y 24 18 1066

A word which occurs only one time in 25 m i l l io n  is  e i t h e r  

extremely rare  or is  s p e c ia l iz e d ,  e .g .  p t o t i c : a nonce form,
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e .g .  i i 11 io n : or simply a m isspe l l ing  or misused form, e .g .  

o r s p i t a l . For t h i s  reason, the Type-1 frequency count was 

thought to  be a more accurate d e s c r ip t io n  o f  the d i s t i n c t  word 

t o t a ls  (see Chapter 7 f o r  f u r t h e r  discussion and ana lys is  of  

the "solo" forms).  To i l l u s t r a t e  the three  frequency types,  

the s u f f i x  p a t te rn  ending in - ional formed 186 d i f f e r e n t  words 

(Types); 63 o f  those forms appeared only once in the corpus 

and were subtracted in the Type-1 count to  y ie ld  123; 

throughout the corpus, there  were 18,555 instances of  - ional  

words comprising the Token count.

For the l e x ic a l  decis ion task s t im u l i ,  each double s u f f i x  

was attached to  a base to  form an actual  word, a possible  word 

and a non-word. Possible words were generated by adding a 

second s u f f i x  (Af2)  to  an actual  der ived word prev iously  

s u f f ix e d  by Af1 ( e . g . ,  management + a j . ) . Although the
V

combination o f  Base+Af1+Af2 does not appear in the d ic t io n a ry ,  

the form does not v io l a t e  any word s t ru c tu re  ru les ;  i . e .  i t  

is  a possib le  but non-occurring word. Non-words, in con tra s t ,  

are formed by the add i t io n  o f  Af1 to  a base which v io la te s  

subcategor iza t ion  r e s t r i c t io n s  fo r  category ( e . g . ,  - m ental:

Vr- : * oerceptHr- menta1 ) or in some cases is  blocked by the

existence o f  a word formed by a r iv a l  s u f f i x  ( e . g . ,  * c a !o r -  

o u s / c a l o r - i c ) .

A l l  s t im u l i  were c o n tro l le d  f o r  frequency of  occurrence 

so th a t  a l l  forms in the same morphological pa t te rn  were 

c lo s e ly  matched in surface frequency in the APHB corpus. The



120

frequency of  occurrence fo r  doubly s u f f ix e d  forms is  

d is t r ib u t io n a l1 y  qu i te  low and th e re fo re  f in d in g  s u f f i c i e n t  

s t im u l i  from the same frequency range f o r  the experimental  

design requires  a s e le c t io n  of  forms with the same numerical 

frequency but which may not in f a c t  have the same f a m i l i a r i t y  

to  the sub jects .  For example, i t  has been pointed out th a t  

although ducal and b r id a l  have the same r e l a t i v e  token 

frequency (33 and 37 re s p e c t iv e ly )  b r ida l  is  s u b je c t iv e ly  more 

f a m i l i a r .  In c id e n t ly ,  the token frequency o f  br ide  is  466, 

in con tras t  to  due with  a token count of 111, suggesting th a t  

the root frequency might play a ro le  in determining  

fam i1i a r i t y .

The purpose of  r e s t r i c t i n g  the surface frequencies of  the  

s t im u l i  was to  ensure t h a t  the v a r ia b le  in f luen c ing  the 

s u b je c t ’ s response f o r  each word was the s u f f i x  frequency and 

not the base word frequency. For the possible and non-words, 

the Base+Af1 form was chosen from the same token frequency 

range as the actual words. For the s t im u l i  ending in the 

p a t te rn  - i o n a l . a l l  o f  the actual words (Base+Af1+Af2) had 

token frequencies in the range o f  41-49; a l l  of  the possible  

base forms ( Base+Af1) matched in the range o f  40-49 and the 

non-words were formed by the t ru nca t io n  of an Af1 s u f f i x ,  in 

t h is  case -a l  from actual words with  a token frequency of  38-  

49. The s t im u l i  ending in the p a t te rn  - i s t i c  were con tro l le d  

a t  the frequency range o f  36-51; the possible word bases 

( Base+Af1) in the range o f  33-48; and the non-word bases were
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formed by t ru n c a t in g  the Af1 - ion from actual  words in the  

token frequency range of  41 -49 .  The actual  word s t im u l i  

ending in - a l i t v  were chosen from the (Base+Af1+Af2) frequency 

range o f  31-37; the possible word bases (Base+Af1) from the  

range 32-37; and the non-words were formed by the t ru nca t io n  

of the Af1 - ive s u f f i x  from actual words in the 31-34 range. 

The s t im u l i  f o r  the - a b i 1i t y  p a t te rn  were taken from actual  

words from the 24-32 range; the possible  word bases (Base+ 

Af 1 ) were from the 24-35 frequency range and the non-words 

were formed from bases a t  the 21-34 range from which Af1 - i f y  

was truncated.

For very in frequent  morphological p a t te rn s ,  i . e . ,  - mental 

and - o s i t v . where the number o f  actual types is  less than 50, 

i t  was impossible to  control  the base forms fo r  token 

frequency since the e x is t in g  forms did not c lu s te r  around the  

same frequency o f  occurrence. In these cases the bases f o r  

the possible and non-words were matched in d iv id u a l ly  with the 

frequency of  actual words. Thus, f o r  an actual  word with a 

token frequency of  40 ( e . g . ,  d e t r im e n ta l ) a possible  base form 

also had a token frequency count of  40 ( e . g . ,  armament 1: and 

a non-word base was formed by the t ru nca t io n  o f  Af1 - ion from 

an actual word w ith  a matched token frequency ( e . g . ,  

hibernat ion  (40)  -> h ibern+ment).  Other s t im u l i  fo r  - mental 

had frequencies ranging from 63-400, but in a l l  cases they 

were equa l ly  matched with possible  and non-word base 

f requencies .  The same frequency matching procedure was
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fo l lowed f o r  forms ending in - o s i t v . where the non-word forms 

were obtained by t ru n c a t io n  o f  the Af1 ~ i£ .

6 . 4 .5  Procedure

Each sub ject  was asked to  judge 20 forms f o r  each of  the s ix  

double s u f f ix e s :  5 actual  words, 10 possib le  words and 5 non­

words. This r a t i o  enables the subjects to  eva lua te  c le a r  

instances o f  actual  words and non-words and double the number 

of forms which might be judged e i t h e r  way. The expected 

outcome is  t h a t  the possib le  words formed by the attachment  

of less f requent  s u f f ix e s  w i l l  be evaluated as non-words more 

o ften  than those formed with more f requent  s u f f ix e s .

6 . 4 .6  Results  and discussion

The data in d ic a te  th a t  there  is  some e f f e c t  o f  s u f f i x  

frequency on a c c e p t a b i l i t y ,  but because o f  the r e l a t i v e l y  

small number o f  s u f f ix e s ,  i t  is  s t a t i s t i c a l l y  impossible to  

s ta te  the e x te n t .  Subjects '  a b i l i t y  to  d isc r im in a te  between 

actual  words and possib le  words increases as the frequency of  

the s u f f i x  p a t te rn  decreases f o r  the s t im u l i  ending in - i o n a l . 

- i s t i c . - m enta l . and - osi tv  as shown by the means o f  

acceptance f o r  the po ss ib le -  word s t im u l i  in Table 8. I t  is  

not c le a r  whether s tronger frequency e f f e c t s  would be found 

given a la rg e r  sample s iz e ;  or whether the anomalies in the  

pa t te rn  would p e r s is t .  Table 9 presents the t o t a l  means of  

acceptance f o r  a l l  s t im u l i .
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Table 8. Total  means o f  acceptance f o r  possible word
category by s u f f i x  p a t te rn

S u f f ix Type Type-1 iGkfiQ Acceptance
- io n a l 186 123 18556 .52
- i s t i c 169 120 3105 .43
- a l i t y 141 99 4995 .29
- a b i 1i t y 137 72 1461 .59
-mental 40 26 2538 .33
- o s i t y 24 18 1066 .28

Table 9. Total  means o f  acceptance o f  a l l  word
categor ies  by s u f f i x  p a t te rn

S u f f ix  
- io n a l  
- i s t i c  
- a l i t y  
- a b i 1i t y  
-mental  
- o s i t y

Actual
.94
.95
.89
.92
.94
.95

Possible
.52
.43
.29
.59
.33
.28

Nonword 
.27 
. 16 
.13 
.39 
.15 
. 21

For the possible  word s t im u l i ,  the c o r r e la t io n  between 

Type frequency and a c c e p t a b i l i t y  was not s t a t i s t i c a l l y

s i g n i f i c a n t ,  nor was the c o r re la t io n  between Type-1 frequency  

and a c c e p t a b i l i t y .  The possible word a c c e p t a b i l i t y  data fo r  

the s ix  s u f f i x  types were a lso evaluated with two analyses of  

variance.  In  one ANOVA, subjects  served as the repeated  

measure, and in the o ther ,  the stimulus items were the

repeated measure. The main e f f e c t  f o r  s u f f i x  type was

s i g n i f i c a n t  in both analyses (F (5 ,4 4 5 )=  50 .96 ,  p<.001 by

sub jects ,  and F (5 ,54 )=  6 .3 4 ,  p<.001 by s t i m u l i ) .

For non-words, none of  the c o r re la t io n s  was s t a t i s t i c a l l y  

s i g n i f i c a n t .  The non-word a c c e p t a b i l i t y  data fo r  the s ix  

s u f f i x  pa t te rns  were also evaluated with two analyses of  

var iance.  In  one ANOVA, subjects served as the repeated
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measure, and in the o th e r ,  m ate r ia ls  were the repeated  

measure. The main e f f e c t  f o r  s u f f i x  type was s i g n i f i c a n t  in  

the sub ject  analyses ( F ( 5 ,4 4 5 ) )=  30 .44 ,  p<.001>, but only

marginal in the m ate r ia ls  ana lys is  F (F (5 ,2 4 )=  2 .60 ,  p< .0 6 ) .

Tukey t e s t 5 comparisons between s u f f i x  means show t h a t  

the acceptance of  possible-word s t im u l i  ending in the terminal  

s t r in g s  - ional and - a b i 1i t v  is  s i g n i f i c a n t l y  higher than the  

acceptance o f  the s t im u l i  ending in - al i t v . - m enta l . and 

- o s i t v : while  the acceptance means f o r  the - i s t i c  s t r in g s  were 

not r e l i a b l y  d i f f e r e n t  from e i t h e r  group.

The exception to the trend in the p a t te rn  o f  re s u l ts  in  

Table 1 is  the mean ( . 2 9 )  f o r  the morphological pa t te rn  

- a l i  t v . The s u f f i x  ending - a l i t v  does not d i f f e r  

s i g n i f i c a n t l y  in Type frequency from the pa t te rns  o f  - i s t i c  

and - a b i 1i t v : in s p i te  o f  the f a c t  th a t  i t s  Token frequency  

count is  much higher than e i t h e r .  I f  Token frequency  

inf luences a c c e p t a b i l i t y  judgements, possible words formed by 

- a l i t v  would be judged as actual words more o f te n  than - i s t i c  

or - a b i 1i t v . C le a r ly  t h i s  is  not the case. I t  appears th a t  

none o f  the frequency measures can account f o r  the low 

a c c e p t a b i l i t y  o f  words formed by the - a l i t v  p a t te rn .  Further  

evidence suggesting the type /token frequency is  not s o le ly  

responsible f o r  p re d ic t in g  a c c e p t a b i l i t y  judgments fo r  - a l i t v  

is  the f a c t  t h a t  the morphological pa t te rns  - a l i t v  and - o s i tv

5 A t e s t  o f  s ig n i f ic a n c e  o f  d i f fe re n c e  between means in 
an ana lys is  of  var iance.
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have near ly  the same mean o f  acceptance ( .2 9  and .28  

r e s p e c t iv e ly )  f o r  the possible  forms; ye t  these two patterns  

vary widely in a l l  frequency counts (148 /40  Type; 99/18 Type-  

1; and 5057/1066 Token).

I t  is  t ru e  t h a t  the possible-word t e s t  items (Base+ A f 1) 

fo r  - a l i t v  were c o n tro l le d  a t  a token frequency o f  31 to  37; 

whereas the frequencies o f  the possible-word s t im u l i  fo r  

- o s i tv  had to be matched with actual-word token frequency,  

due to the lack of  d is t r i b u t io n  o f  forms in the same frequency  

range. However, t h i s  f a c t  cannot be o f fe re d  as an explanation  

fo r  the d i f fe re n c e  since i t  is  not apparent t h a t  the surface  

frequencies o f  the Base+Af1 f o r  the - osi tv  forms have 

inf luenced sub jec ts '  responses. For example, we would expect  

th a t  Base+Af1 forms w ith  very high token frequencies such as 

mysterious (699) and marvelous (452) with a s p e l l in g  v a r ia n t  

marv.el lous (160) would be less subject  to  s u f f i x a t i o n  e r r o r  

than would bases w ith  low frequencies such as timorous (23)  

or studious (24)  and a l l  o f  the Base+Af 1 (30 -37 )  forms to

which the other  s u f f i x  - a l i t v  were at tached. Yet the data show 

th a t  4396 o f  the subjects accepted t im o ro s i tv  as an actual word 

and only 1 096 accepted s tu d io s i tv  ; in con tras t  to  2696 and 1396 

acceptance f o r  m vs te r io s i tv  and m arv e lo s i tv .

Another way of  analyzing the data is  to  assert  th a t  i t  is  

not the s u f f i x  p a t te rn  - a l i t v . but - a b i 1i t v  t h a t  in te r ru p ts  

the p a t te rn  o f  re s u l ts  in Table 1. The s u f f i x  ending - a b i 1i t v  

has the highest acceptance ra te  fo r  the possible-word category
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and, is  r e l i a b l y  accepted more than - a l i t v . - m enta l . and 

- i s t i c . Moreover, with  an acceptance ra te  o f . 39 f o r  the non­

word s t im u l i ,  i t  is  accepted over the p o s s ib le -s t im u l i  formed 

by - a l i t v . - m ental . and - o s i t v . . One possible  explanat ion  of  

th is  phenomenon may be r e f le c te d  in the r a t i o  o f  words 

s u f f ixe d  by - a b i 1i t v  in the corpus which appeared only one 

time. Nearly h a l f  o f  the - a b i 1i t v  types (4 7 * )  appear only  

once, in con tras t  to  the r a t i o  of the other  morphological  

patterns:  - i o n a l . 34*; - i s t i c . 29*; - a l i t v . 33*; - m enta l . 35*;  

and - o s i t v . 25* .  In other  words, the double s u f f i x  - a b i 1i t v  

appears to  behave much l i k e  the s in g le  s u f f i x  - ness in th a t  

i t  is  a w o rd - le ve l ,  t ransparent  s u f f i x  which p o t e n t ia l l y  

attaches to a v a r ie t y  of morphological and c a te g o r ia l  bases. 

The subcategor izat ion  frame of  - a b i 1i t v  ind ica tes  the types 

of ca teg or ia l  bases and category type, e . g . ,  word or ro o t ,  to 

which i t  may a t tach:

Subcategorizat ion o f  - a b i 1i t v :

vL  e . g . ,  _i_rri ta b i  1 i t v
Vj*  e . g . ,  adaotabi 1 i t v
v ____  e . g . ,  laMflhabi 1 i t y
NHat  e . g . ,  impressionabi 1 i t y
Root____e . g . ,  d u ra b i1i t v

From the above discussion, i t  can be seen th a t  a c ru c ia l  

fa c to r  in a c c e p t a b i l i t y  judgements concerns the  

subcategor izat ion frames of  a given morphological p a t te rn .

Another f a c to r  th a t  can account f o r  a c c e p t a b i l i t y  is  

etymology of  the base word. By using a computerized
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Anshen eta/. (1986) show the etymological preferences o f  s ing le  

a f f i x e s  f o r  e i t h e r  Germanic or L a t in a te  bases. Extending t h e i r  

analyses, f i v e  o f  the morphological pa t te rn s  in the s t im u l i  

in Experiment I I  can be considered to  be s e n s i t iv e  to  La t ina te  

bases, given t h a t  the s u f f i x  in the Af1 po s i t io n  determines  

the subcategor iza t ion  frame o f  the double s u f f i x .  Only the  

- o s i t v  s u f f i x  does not s i g n i f i c a n t l y  d is c r im in a te  e t h n ic i t y  

of the base form. However, not a l l  o f  the pa t te rns  categorically 

s e le c t  f o r  L a t in a te  bases to  the same degree. Of the s u f f ix e s  

which s e le c t  f o r  verbs in the Anshen et al. data ,  - able admits 

21 .9 9 *  Germanic bases, in con tras t  to  - ment which takes  

10.63*;  whereas - io n , w ith  only 1 .4 3 *  words conta in ing a 

Germanic base, is  considered to be c a te g o r ic a l ly  L a t in a te .  

Among the a f f i x e s  t h a t  a t tach  to  nouns which r a r e ly  a l low  

Germanic bases, - al admits 0 .4 5 * ,  - ism 0 .8 5 *  (assuming th a t  

- i s t  s e le c ts  f o r  the same type o f  base), in  con tras t  to  - ous 

with 2 4 .0 5 *  Germanic bases, in d ic a t in g  no s i g n i f i c a n t  

preference.  Thus, the s e le c t io n  r e s t r i c t i o n  +Lat ina te  

suggests a v a r ia b le  tendency or a s e n s i t i v i t y  toward a 

p a r t ic u la r  e thn ic  base. In Experiment I I ,  in the case of  

- a b i 1i t v . subjects  showed a readiness to accept the Germanic 

bases e . g . ,  1ik e a b i1i t v  ( . 7 7 )  and la u q h a b i l i t v  ( . 5 9 )  in

contras t  to  the - mental cases in which Germanic bases were not 

high ly  acceptable ,  e . g . , a i 1 mental ( . 2 6 )  and m err im enta l( . 2 5 ) .

C e r ta in ly  these fa c to rs  argue aga ins t  type or token
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frequency as the sole p re d ic to rs  o f  a c c e p t a b i l i t y ,  since of  

the s ix  s u f f ix e s  tes te d ,  - a b i 1i t v  ranks fo u r th  in type  

frequency and f i f t h  in token frequency. I t  appears t h a t  what 

best expla ins  the high ra te  o f  acceptance is  a combination o f  

f a c to rs ,  the lack o f  co n s tra in ts  on s u f f i x a t io n  by - a b i 1i t v  

seeming q u i te  strong.

Coupled with  the lack of  c o n s tra in t  on e t h n ic i t y  of  the  

base, the lack o f  c o n s tra in t  on attachment to  category type  

( - abi 1 i t v  s e le c ts  f o r  +N and +V ) might lead to the  

in t e r p r e t a t io n  t h a t  - a b i 1i t v  is  not perceived as an a f f i x ,  but 

ra th er  as a word, and t h a t  the a b i 1i t v - s u f f i x e d  forms are  

processed as compounds, N-> VN or  N-> NN. Unlike  the s u f f ix e s  

in the other  possible-word s t im u l i  which subcategorize f o r  a 

s p e c i f ic  category (±N or ±V),  a b i 1i t v  is  c r o s s - c a t e g o r ia l . 

Since there  a lso  e x is ts  an independent word, a b i 1i t v  which 

occurs f r e e l y  as a noun, the complex forms in the poss ib le -  

word s t im u l i  might have been processed as examples of  

compounding ra th er  than a f f i x a t i o n .  However, t h is

in t e r p r e t a t io n  is  misguided; i t  can be shown th a t  the s u f f i x  

- a b i 1i t v  is  phonological 1y more c lose ly  bound to  i t s  s i s t e r  

than is  the compound formed by the r ight-hand con s t i tuen t  

noun, a b i 1i t v . To i l l u s t r a t e ,  the primary s tress  of  

1i k a b i 1i t v . observab i1i t v . personabi1i t v . impressionabi1i t v .  

e tc .  is  on the penult imate  s y l l a b le  as predic ted  by the 

s u f f i x a t i o n  o f  A f 2 - i t v . In  con tras t ,  compound stress  

gen era l ly  f a l l s  on the l e f t  member of  the compound as in
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w r i t in g  a b i 1i t v . jump shot a b i 1i t v . impersonation a b i l i t y . 

Further ,  the semantics o f  the  a f f i x  - a b i 1i t v  are d i f f e r e n t  

from those o f  the noun a b i 1i t y : the former having two senses,

" th a t  can be  ed," and "having the q u a l i t y  of" and the

l a t t e r ,  the sense of  "a being ab le ,  t a l e n t ,  specia l  s k i l l . "  

Thus, wri t i  ng a b i 1i t v  can be in te rp re te d  as " t a le n t  f o r  

w r i t in g "  but impressionabi1i t y  does not ca rry  t h a t  sense. The 

high acceptance o f  the s t im u l i  formed by - a b i 1i t y  may have 

been independently inf luenced by the co-occurrence o f  and the  

high frequency o f  the separate word abi 1 i ty  (1702 

occurrences),  but the s t im u l i  in the experiment are c le a r l y  

not compounds.

6 .5  Possible words

P r o d u c t iv i ty ,  in i t s  most basic sense is  the l ik e l ih o o d  

th a t  an a f f i x  or a f f i x  p a t te rn  w i l l  combine w ith  a base to  

form a new word. In  t h is  chapter ,  the term has also been used 

in conjunction w ith  frequency, or how o f ten  the word p a t te rn  

appears throughout the APHB corpus. The issue here is  not 

whether p r o d u c t iv i ty  d is t ing u ish es  morphology from syntax (see 

Chapter 7 ) ,  but simply how productive or f requent  the  

occurrence of  a morphological p a t te rn  is  in new contexts .  The 

e r r o r  ra te ,  i . e . ,  a c c e p t a b i l i t y ,  of  the possible-word s t im u l i  

f o r  ind iv idu a l  items v ar ies  s i g n i f i c a n t l y  by s u f f i x ,  as noted 

above.
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Table 10. Means o f  Possible-Word/Non-Word Acceptance

ional i s t i c  a l i t v  a b i 1i t v  mental o s i tv
Possible .52 .43 .29 .59 .33 .28
Non-Word .27 .16 .13 .39 .15 .21

Subjects ’ e r r o r s ,  f a r  from being viewed as "mistakes" in 

t h is  a n a lys is ,  in d ic a te  an acceptance of  what is  possible  in 

word formation,  and i t  is  obvious when contrasted with the  

non-word data ,  th a t  s u b je c ts ’ judgements are guided by an 

in te r n a l i z e d  knowledge o f  frequency of  the p a t te rn  and / o r  

s e le c t io n  r e s t r i c t io n s  operat ing on the base forms in 

morphological s t ru c tu re .

The grand mean of  acceptance f o r  a l 1 o f  the possible-word  

s t im u l i  was .41 .  This percentage r e f l e c t s  only a mean, an 

intermediary  po s i t io n ;  another approach to the data is  to  

examine the acceptance ra te  o f  ind iv idu a l  items which f a l l  

above the mean in order to  e x t r a c t  and analyze s t im u l i  which 

were judged as real words, although they are not,  Table 11.

The four  words in the highest category o f  acceptance 

between 70-77*  are a l l  t ransparen t ,  word- level  d e r iv a t iv e s ,  

ending in - a b i 1i t v  and - i s t i c . Orthographic s p e l l in g  changes

[e-> 0, y-> 0 ___ /V ,  where V= vowel] occurred in three of  the

words.

In the second highest category between 60-69*  of 

acceptance r a te ,  four  o f  the seven possible  words ending in 

the r o o t - le v e l  s u f f i x  p a t te rn  - ional were thought to  be real  

words, and two word- leve l  - a b i 1i t v  and one word- level  - i s t i c  

d e r iv a t iv e s .  I t  is  important to  po int  out th a t  although the
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- ional s t im u l i  were formed by r o o t - le v e l  s u f f ix e s ,  they are  

f u n c t io n a l ly  t ransparent  (C u t le r  1980) in th a t  they maintain  

the r e l a t i v e  s tress  p a t te rn  o f  the base word’ s le x ic a l  e n try ,  

assumed to  be (Base+Af1).

Table 11. Acceptance ra te  f o r  In d iv id u a l  
Possible-Word St imuli

.77 1i k a b i 1i t y .43 s e p a r a t is t i c

.74 personabi1i t y .43 damnabi1i t y

.72 p a c i f i s t i c .42 t r i b u n a l i t y

.70 si z a b i 1i t y .39 rem e d ia l i ty

.69 observab i1i t y .39 z o o lo g is i t i c

.69 impressionabi1i t y .34 perversional

.67 d ic t a t io n a l .33 alignmental

.64 h a b i ta t io n a l .32 f r a t e r n a l i  ty

.62 b o ta n is t ic .30 oi ntmental

.62 inceptions! .29 sonorosity

.60 emigrat ional .29 d u c a l i ty

.59 laughabi1i t y .28 hi bernat ional

.58 p a th o lo g is t ic .26 trem ulos i ty

.58 u n io n is t ic .26 mysteriosi ty

.57 a l lu s io n a l .26 a i lm enta l

.56 passabi1i t y .25 merrimental

.55 convulsional .25 n a u t i c a l i t y

.55 a l lo w a b i1i t y .24 d ra m a t is t ic

.52 testamental .21 d e l i  r i o s i t y

.51 e x tre m is t ic .20 t re c h e ro s i ty

.50 barbarosi ty .18 immemoriality

.47 b a s a l i ty .17 p i t i a b i 1i t y

.47 detachmental .16 enrol lmental

.46 parchmental .16 di p lo m a t is t ic

.46 attachmental .13 m arv e l lo s i ty

.45 venomosity .12 i nsta l lm enta l

.45 form ula t iona l .12 g u i t a r i s t i c

.45 t o r r e n t i a l i t y .12 homocidality

.45 in d iges t ion a l .10 s tu d io s i ty

.43 t im o ro s i ty .03 b r i d a l i t y

In the next category, between 50-595B o f  acceptance ra te ,  

there  were three  each o f  the - a b i 1i t v  and - i s t i c  d e r iv a t iv e s ;  

two - ional d e r iv a t iv e s  and one instance each o f  - o s i tv  and 

- mental forms.
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F in a l l y ,  the twelve possib le  words d is t r ib u t e d  in the  

between 42-47% of acceptance category, j u s t  above the mean, 

were formed by the attachment o f  a l l  s ix  s u f f i x  pa t te rn s .  

However, i t  can be seen from s t a t i s t i c s  in Table 3 th a t  the  

acceptance rates  f o r  the in d iv id u a l  items formed by the

s u f f ix e s  - a l i t v . - m enta l . and - o s i tv  are well  above t h e i r

respective  means. These data suggest t h a t  subjects  p re fe r  

word- level  d e r iv a t iv e s  - a b i 1i t v  and - i s t i c  and the  

f u n c t io n a l ly  t ransparent  r o o t - l e v e l  s u f f i x  - ional in t h e i r  

word judgements.

I t  has been demonstrated t h a t  speakers' acceptance o f  

possible words ending in a p a r t i c u l a r  morphological p a t te rn  

cannot be accounted f o r  s o le ly  by frequency. Various c r i t e r i a  

converge to determine a c c e p t a b i l i t y :  1) type frequency, or the

number o f  d i s t i n c t  forms conta in ing the p a t te rn ;  2) the

subcategor iza t ion  frame of  the Af1 and i t s  p o te n t ia l  to  apply 

to  a large number o f  morphological and c a te g o r ia l  bases; and 

3) the phonological transparency of  the d e r iv a t iv e  up to the  

recogn it ion  p o in t .

The f in d in g s  of  Experiment I I  suggest t h a t  morphological  

patterns  may be s e n s i t iv e  to  the frequency e f f e c t .  As 

Stemberger and MacWhinney (1988) po int  out ,  frequency e f fe c t s  

are uniquely germane to storage of  l e x ic a l  items. I f  items 

are not s tored ,  they are not sub ject  to  these e f f e c t s .  Since 

none of  the possible-word s t im u l i  in Experiment I I  are  

a c tu a l ly  occurr ing words, we might assume t h a t  the frequency
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o f  the morphological pa t te rns  in actual words inf luences  

a c c e p t a b i l i t y  judgements in a fashion s im i la r  to  the gang 

effects described by Stemberger and MacWhinney (1 988 ) .  Gang 

e f fe c t s  a r is e  in in t e r a c t iv e  models where several s im i la r  

forms re in fo rc e  the pat terns  they have in common. The 

strength of the gang is  determined by the number of  

contiguous, shared phonemes and the number o f  members in the  

gang. Gang e f fe c t s  are viewed as a form of  extended analogy 

when a word being processed is  matched against  the gang. Each 

member of  the gang a f fe c t s  processing by c o n tr ib u t in g  a small 

amount of  reinforcement to in c l in e  the system toward a 

p a r t ic u la r  p a t te rn .

Bybee’ s (1988) p s yc h o l in gu is t ic  model of  l e x ic a l  

organ iza t io n  can accommodate these experimental r e s u l ts .  In  

t h is  model, morphological ru les  and le x ic a l  representat ions  

are not separate from one another.  Rather, the ru les emerge 

from the i n t r i n s i c  o rgan iza t ion  of  the lex icon .  Lexical  

patterns  which occur in numerous forms are re in fo rced  or  

strengthened and then apply to  new items. Patterns th a t  occur 

in only a small number of  items are weaker, and th e re fo re  less  

product ive.  A l l  items are l i s t e d  separa te ly  and le x ic a l  

relatedness is  determined by matching the number of  

phonological and semantic fea tu res  they share. For example, 

the word cats  forms both a semantic and phonological  

connection with the s ing u la r  form c a t , as well  as connections 

with other  p lu ra ls  on the basis of  t h e i r  shared semantic
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fe a tu re  and the f i n a l  phoneme / s / .  When a new morphologically  

complex word is  learned, i t  forms connections w ith  other  

e x is t in g  le x ic a l  m ater ia l  on the basis of  i t s  meaning and 

phonological shape. This assumes t h a t  morphological ana lys is  

proceeds d i r e c t l y  form the observation of  r e la t io n s  among 

parts  o f  words.

This theory o f  l e x ic a l  o rgan iza t io n  is  a t t r a c t i v e  because 

i t  foregrounds an index o f  word frequency. The incorporat ion  

of frequency in a l i n g u i s t i c  model is  j u s t i f i e d  because i t  

captures two major language un iversa ls  which cannot be 

accounted fo r  in t r a d i t i o n a l  l i n g u i s t i c  models: 1)

i r r e g u l a r i t y  and supplet ion g e n era l ly  occur among high 

frequency words and paradigms and 2) the more frequent  form 

of a p a i r  o f  items is  the one th a t  serves as the basis of  

analogical  reformation o f  the o ther .  T r a d i t io n a l l y  l in g u is t s  

have minimized the ro le  of  ana log ica l  word formation.  The 

hypothesis was t h a t  analogy is  r e s t r i c t e d  and based on the 

existence of  one e x is t in g  lexeme. Postu la t ing  an index o f  an 

index o f  word frequency, in conjunction to morphological  

schemas, extends simple analogy so t h a t  a se r ies  o f  phonemes 

or a s t r in g  o f  a f f i x e s  can serve as the basis f o r  forming new 

words. This is  p re c is e ly  the type o f  model which can account 

fo r  the m u l t ip le  s u f f i x  pa tte rns  d e ta i le d  in Chapter 3.
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6 . 6  Summary

What c o n s t i tu te s  a p o t e n t ia l l y  acceptable der ived word is  

ra th e r  un pred ic tab le .  Word formations are blocked or aided 

by a number of  fa c to rs  which preclude the a b i l i t y  to s ta te  

p re c is e ly  which p o te n t ia l  words w i l l  come to e x is t  in fu tu re  

generat ions,  or even which are acceptable to  n a t iv e  speakers 

a t  the present .  The frequency o f  occurrence o f  morphological 

patterns  va r ie s  and the gang e f f e c t  seems to  be one important  

determiner of  a c c e p t a b i l i t y  in t h a t  the more f requent  the  

gang, the more l i k e l y  d e r iv a t iv e s  formed by th a t  pa t te rn  w i l l  

be accepted. However, as in the case of  the - a l i t v  examples, 

frequency of  occurrence is  a f a c to r  which may be ignored 

e n t i r e l y ,  in favor  o f  s tronger c r i t e r i a  such as transparency  

and/or e t h n ic i t y  and s y l l a b i c i t y  of  the base.

Nevertheless, the re s u l ts  o f  Experiment I I  in d ic a te  th a t  

a c c e p t a b i l i t y  is  not t o t a l l y  a r b i t r a r y .  Subjects '  judgements 

o f  low-frequency d e r iv a t iv e s  r e ly  on the s trength of  le x ic a l  

patte rns  a lready stored in the lex icon. Widely a p p l icab le  

patte rns  such as - a b i 1i tv  are accepted by some speakers 

attached to any c a te g o r ia l  or morphological base, e . g . ,  

personabi1i t v . si z a b i1i t v . and c l a r a b i 1i t v . On the other  

hand, subjects are q u i te  d is c r im in a t in g  when judging p o ten t ia l  

words formed by less f requent  morphological pa t te rns  such as 

- mental and - o s i t v . unless other  morphological or phonological  

fa c to rs  are also present to  bias the subjects toward 

acceptance, e .g .  testamental and barbaros i tv .
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A comparison o f  the two s u f f i x a t io n  pa t te rns  - i f i c a t i o n  

and - i za t io n  serves to  i l l u s t r a t e  the non-ind iscr im inate  

nature of complex word formation.  The two a f f i x e s  share a 

common sense (among others unique to each one) o f  "the act  of  

making, or becoming; or causing to become." S u p e r f i c i a l l y ,  

each competes f o r  the same type o f  base; d is t r ib u t io n a l  l y ,  

t h is  is  not the case. Possible bases f o r  each can be 

hypothesized on the basis of  the c r i t e r i a  discussed in 7 .5 .  

F i r s t ,  the higher frequency of  the p a t te rn  Xi za t io n  (192)  

compared to X i f i c a t i o n  (74)  confirms i t s  g re a te r  p ro d u c t iv i ty  

as a t te s te d  by Bauer (1983) and others .  Type frequency  

pred ic ts  th a t  subjects w i l l  accept more words formed by the  

s u f f i x a t io n  of  - i za t ion than by - i f i c a t i o n .

Second, i t  can be determined from subcategor iza t ion  fa c ts  

th a t  n e i th e r  w i l l  s e le c t  f o r  a verbal base, e . g . ,  

* g ro w i f ic a t io n  or * growi za t ion  but th a t  Word and Root level  

noun and a d je c t iv e  bases would be more acceptable,  e .g .  

p o le m if ic a t io n  or po lem iza t ion .

E th n ic i ty  and s y l l a b i c i t y  of the base are included in the  

subcategor iza t ion  r e s t r i c t io n s  on s u f f i x a t i o n ,  as has been 

shown. The pa t te rn  - i f i c a t i o n  se lec ts  e i t h e r  ± La t ina te  

bases, whereas - i z a t io n  is  c a te g o r ic a l ly  + L a t in a te .  Thus, 

the speculat ion th a t  doomif icat ion or s te a m i f ic a t io n  would be 

acceptable over doomization and s tea m iza t io n . Also, since  

- i f i c a t i o n  p re fe rs  La t ina te  monosyllables, as opposed to the  

p o ly s y l la b ic  La t inate -base  preference of  - i z a t i o n . we expect
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the fo l lo w in g :  * XAf1- i f i c a t i o n  and * c h o c o la t i f i c a t io n  and

possible  acceptance of  XAf1- iz a t io n  and c h o c o la t i z a t io n .

As a f i n a l  hypothesis regarding these two p a t te rn s ,  we 

expect th a t  possible  words are accepted more r e a d i ly  i f  the 

d e r iv a t iv e  preserves the primary s tress  p a t te rn  and vowel 

q u a l i t y  o f  the base. For example, i f  one were to generate a 

possible  word to describe the process o f  i n s t a l l i n g  coin­

operated meters on computers, o f  the two, m e t r i f i c a t i o n  and 

meteri z a t io n . the l a t t e r  would be p re fe r re d .
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CHAPTER 7 

PRODUCTIVITY

In l i n g u i s t i c s ,  a process or a ru le  is  considered to be 

productive i f  i t  is  a c t iv a te d  in the production o f  novel 

forms. The notion o f  p r o d u c t iv i ty  is  not l im i te d  to  

morphology, but app l ies  to  each component of the grammar: 

syntax, semantics and phonology. Although the s t ru c tu ra l  

l in g u is t s  dismissed the idea o f  p r o d u c t iv i ty  as being outside  

the domain o f  d e s c r ip t iv e  l i n g u i s t i c s ,  Marchand (1960:5 )  

admonishes t h a t  the l i n g u is t  who neglects  t h i s  p a r t i c u l a r  

f a c to r  in a descr ip t io n  o f  a l i n g u i s t i c  system " w i l l  be 

counting dead souls as l i v e  people."  Nonetheless, in the  

contemporary l i n g u i s t i c  l i t e r a t u r e ,  there  remain c o n f l i c t in g  

views regarding the ex ten t  to  which morphological p r o d u c t iv i ty  

is  comparable to s y n ta c t ic  p r o d u c t iv i ty ,  and more im p ortan t ly ,  

how to in t e r p r e t  t h is  phenomenon in th e o r e t ic a l  terms.

In  Syntactic Structures (1 9 5 7 :1 6 ) ,  Chomsky remarks t h a t  the  

s t a t i s t i c a l  p r o b a b i l i t y  of  occurrence t h a t  a given ut terance  

has been heard/produced by a hearer /speaker  approaches zero.  

This cannot be said of  the p r o b a b i l i t y  o f  words, since  

frequency counts o f  a given form depend on i t s  reoccurrence  

throughout a corpus. However, i t  is  assumed in t h i s  chapter  

th a t  these f a c ts  regarding p r o b a b i l i t y  o f  occurrence do not
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c o n s t i tu te  a p r in c ip le d  d is t in c t i o n  between the p ro d u c t iv i ty  

of sentences and the p ro d u c t iv i ty  o f  word formation; ra th e r ,  

the d i f fe r e n c e  is  one o f  degree, not o f  k ind.

7.1 P ro d u c t iv i ty  in morphology

Corbin (1987) has a p t ly  charac te r ized  the d e f i n i t io n a l  

c r i t e r i a  of  p r o d u c t iv i ty  in morphology as v a r ia b le  between 

q u a l i t y  and q u a n t i ty .  The q u a l i t a t i v e  aspect re fe rs  to  the  

r e g u la r i t y  of  d e r iv a t io n s  produced by a given a f f i x ,  or to  the  

small number o f  co n s tra in ts  which r e s t r i c t  i t s  attachment.  

The q u a n t i t a t i v e  c r i t e r i o n  is  applied e i t h e r  to  the number of  

bases or to  the number of  d e r iv a t iv e s .  In  a u n i f ie d  manner, 

p ro d u c t iv i ty  designates a t  the same t ime, 1) the r e g u la r i t y  

of the products of  a word formation ru le ;  2) the a v a i l a b i l i t y  

of an a f f i x ,  i . e . ,  the p o s s i b i l i t y  of  p o te n t ia l  d e r iv a t iv e s  

to  f i l l  in the gaps of  the actual lex icon;  and 3) the rentability 

of an a f f i x ,  i . e . ,  the p o s s i b i l i t y  of  i t s  applying to a large  

number of  bases and/or producing a large number of  actual  

d e r iv a t iv e s .

Further ,  the q u a l i t a t i v e  and q u a n t i t a t i v e  c r i t e r i a ,  is  

applied to the a c t u a l /  p o te n t ia l  d i s t in c t io n  in word 

formation.  For Corbin, the a v a i l a b i l i t y  o f  a morphological 

process is  d is c r e te ,  and not subject  to  d iachronic  v a r i a t io n .  

Between each class and each r u le ,  a f f i x e s  can be d is t inguished  

l i n g u i s t i c a l l y  by degrees of  a v a i l a b i l i t y  and u n a v a i l a b i l i t y  

based on q u a l i t a t i v e  fa c to rs ,  e . g . ,  the r e s t r i c t i o n  on bases.
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In c o n tra s t ,  q u a n t i t a t i v e  data de f ine  p o te n t ia l  word formation  

but, according to  Corbin, hold l i t t l e  th e o r e t ic a l  in t e r e s t  fo r  

l i n g u is t i c s  s ince the degrees o f  a v a i l a b i l i t y  and 

u n a v a i l a b i l i t y  can possibly be submitted to  h i s t o r i c a l  d r i f t .

The in te re s t in g  po int  about Corb in ’ s d e f i n i t i o n  is  th a t  

i t  synthesizes q u a l i t a t i v e  and q u a n t i ta t i v e  morphological  

fa c t s .  The po in t  a t  issue is  whether knowledge of  frequency 

( the  q u a n t i t a t i v e  fa c ts )  is  indeed, a p a r t  of  l i n g u i s t i c  

competence. There is  no dispute th a t  p ro d u c t iv i ty  conforms 

to  a theory o f  performance. Results o f  psych o l in gu is t ic  

experimentat ion in Experiment I I  in d ic a te  th a t  speakers do 

make use o f  frequency information in forming a c c e p t a b i l i t y  

judgements. However, the stronger c la im has been made th a t  

an index o f  frequency under l ies  morphological competence. 

Aronoff  (1976) i n i t i a t e s  the fo rm a l iz a t io n  o f  the notion of  

frequency and i t s  r e la t io n  to p ro d u c t iv i ty  in the a c tu a l -  

p o te n t ia l  word d is t i n c t io n  in h is  theory o f  the lex icon.

7 .2  L isted forms

Aronoff  def ines a f f i x  p ro d u c t iv i ty  as the l ik e l ih o o d  th a t  a 

new form w i l l  occur when the a f f i x  is  attached to  words o f  a 

p a r t ic u l a r  c lass .  P ro d u c t iv i ty  then, concerns p r o b a b i l i t y  of  

use based on the number o f  actual  words a lready formed from 

a p a r t i c u l a r  p a t te rn .  In  A ro n o f f ’ s (1976) word-based theory,  

the d i s t in c t io n  between actual  and poss ib le -bu t  non-occurring  

words d i f f e r e n t i a t e s  morphology from syntax. To i l l u s t r a t e ,
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when a novel word is  learned, i t  is  l i s t e d  in the lexicon  

along w ith  actual words whose meanings are non-composit ional, 

in order to  1) serve as a base f o r  subsequent d e r iv a t io n s  and 

2) a l low the word to  undergo semantic d r i f t .  The meanings of  

p o te n t ia l  words, formed by the regu lar  ru les  o f  a f f i x a t i o n  are  

p re d ic ta b le  from the meanings o f  the sum of  t h e i r  pa r ts .  In  

con tra s t ,  the use of  a novel s y n ta c t ic  phrase does not r e s u l t  

in the phrase being l i s t e d  in the lex icon .

Di S c iu l lo  and Wil l iams (1987) contest A ro n o f f ’ s cla im th a t  

the a c tu a l -p o t e n t ia l  d is t in c t i o n  separates syntax and 

morphology because both systems are productive in the same 

way. The authors assert  th a t  there  is  no esse n t ia l  d i f fe re n c e  

between the L a t in a te  pre f ix -s tern  system and the v e r b - p a r t i c l e  

system w ith  respect to  e i t h e r  p ro d u c t iv i ty  or  

com po s i t io na l i ty ,  except f o r  the f a c t  th a t  one is  le x ic a l  and 

the other s y n ta c t ic .  Some examples they consider f o r  

comparison are the fo l low in g :

- j e c t  - s i s t  - f e r  -duct  
de- *  *  *  *
in -  *  *  *  *

Di S c u i l lo  and W il l iams deny th a t  t h is  morphology is

productive on the grounds th a t  the class o f  L a t in a te  p re f ix e s

and stems is closed, and because there  are no productive

semantics f o r  the p re f ixed  bound roots;  th e re fo re ,  a l l  the

words must be l i s t e d .  They compare t h i s  morphological

subsystem to  the phrasal s y n ta c t ic  subsystem:
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up
out

give
*
*

throw
*
*

stand
*
*

cal 1
*
*

The phrasal VP w ith  the head verb on the l e f t  is  r e s t r i c t e d

to a subvocabulary o f  non-Lat inate  verbs the authors contest ,

and s i m i l a r l y  there  are no ru les to determine the meaning of

the forms. They conclude t h a t  l is tedness  is  not a property

th a t  is  unique to  words and propose a h ierarchy of un i ts  where

each u n i t  is  composed of previous un i ts  r e f l e c t in g  the same

hierarchy of  l is tedness:

u n i t :  morpheme > word > compound > phrase > sentence 
l i s t e d :  a l l  most many some several

They maintain t h a t  the lexicon is  merely a c o l le c t io n  of  the

lawless, i . e . ,  i r r e g u l a r i t i e s ,  and th a t  morphology is about

p o te n t ia l  "o b jec ts” ra th e r  than a theory of  the lex icon.

7 .3  Measures o f  p ro d u c t iv i ty

L in g u is t ic  scholars a lso argue over which q u a n t i ta t iv e  

measures c o n s t i tu te  the index of  p r o d u c t iv i ty  of an a f f i x .  

Lieber (1980) i l l u s t r a t e s  th a t  p ro d u c t iv i ty  is  concerned with  

the number of  d e r iv a t iv e s  ending in a p a r t i c u l a r  a f f i x ,  not 

with the s ize  or type o f  base to which i t  a t taches.  For 

example, the s u f f i x  - i t v  subcategorizes f o r  +Lat ina te  

a d je c t iv e s .  Since i t  is  assumed th a t  a f f i x e s  are a lso members 

of major le x ic a l  categor ies  (N ,A ,V ) ,  a base previously  

s u f f ix e d  by Af 1 -a l  l^»mt is  no d i f f e r e n t  from other  La t ina te

a d je c t iv a l  bases, e . g . ,  r e a l . s t u p id , e tc .  Therefore ,  the
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c o n tr ib u t io n  of  a base form Xal to  the t o t a l  p r o d u c t iv i ty  of  

- i t v  is  the same as the c o n tr ib u t io n  of  any other  base, ( i . e . ,  

one), regardless of  i t s  own p ro d u c t iv i ty  determined by the  

subcategor iza t ion  o f  - a ! .

However, measuring p r o d u c t iv i ty  in t h i s  way f a i l s  to  

capture the s trength  o f  the r e la t io n  t h a t  A f 2 - i t v  holds w ith  

A f 1 - a l . According to the APHB data ,  re fe r re d  to  in e a r l i e r  

sections,  the s u f f i x  - i t v  a t taches to  862 d i s t i n c t  bases to  

form complex words. Yet,  141 o f  those bases are words th a t  

end in the term inal  s t r in g  A f 1 - a l : 143 are bases th a t  end in 

A f1 -a b l e : 84 in A f1 -ous; and 41 in A f i - i v e . This shows t h a t  

47* o f  the words s u f f ix e d  by - i t v  are  prev ious ly  s u f f ix e d  

words, and f u r t h e r ,  t h a t  the attachment o f  A f 2 - i tv  is  

"potent ia ted"  (W il l iam s 1981) by a p re d ic ta b le  set  o f  s u f f ix e s  

in the Af1 s l o t .  When A f 2 - i t v  attaches to  words ending in -  

a l . the number o f  d i s t i n c t  words ( i t s  type s iz e )  is  roughly 

equal to  the s ize  of  the c lass o f  X a b le - i t v  forms. X a l i t v  and 

Xabi 1 i tv  forms are more l i k e l y  to occur than are forms 

consis t ing  of  A f 2 - i t v  attachment to  bases ending in Xous or  

X iv e . The p r o b a b i l i t y  th a t  - i t v  w i l l  a f f i x  to  a prev iously  

s u f f ix e d  word ending in a c e r ta in  morphological p a t te rn  can 

be weighed aga inst  i t s  le x ic a l  s t reng th ,  i . e . ,  frequency of  

th a t  p a t te rn .  These data s trong ly  support the idea t h a t  a 

d e f i n i t i o n  o f  a f f i x  p r o d u c t iv i ty  must include q u a n t i t a t iv e  

fa c ts  regarding the morphology of  the base, as Aronoff  (1982)  

has demonstrated.
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7 .4  Solo forms

Corpus-based data provide an opportun ity  to  examine 

"unl is ted"  forms which, though they have appeared in p r i n t ,  

are u n l is te d ,  in t h a t  they do not appear as headwords in  

Webster's Seventh New Collegiate Dictionary. In  the APHB corpus, 

there  are numerous instances o f  morphological ly  complex words 

which appear only once in the 25 m i l l i o n  word count.  These 

"solo" forms f a l l  in to  several word ca tegor ies :  1) neologisms, 

2) in f requent  or obsolete items formed from e a r l i e r  product ive  

p a t te rn s ,  3) s p e c ia l ized  terms, 4) nonce forms, or 5) e r r a n t  

m isspe l l ings .  An ana lys is  o f  the in te rn a l  s t ru c tu re  and 

d e r iv a t io n  of these "solo" forms reveals  the nature of  the  

word formation processes th a t  speakers are w i l l i n g  to  e x p l o i t .  

That is ,  s ince morphological p r o d u c t iv i ty  concerns both actual  

words and the production o f  possib le  words, an examination of  

the solo forms reveals  both 1) evidence of  speakers’ knowledge 

of morphological ru les  and t h e i r  r e l a t i v e  p r o d u c t iv i ty ,  and/or  

2) evidence o f  t h e i r  a b i l i t y  to  g e n era l ize  and form analogica l  

patterns  based on e x is t in g  morphological schemas. In  e i t h e r  

case, the knowledge is  grammatical in t h a t  i t  is  predicated  

on the ru les  o f  word s t ru c tu re .

7 .5  Pattern  frequency in  novel forms

As shown in Chapter 6, the p r o d u c t iv i ty  o f  a morphological  

pat te rn  cannot be predic ted  s o le ly  on the number of  d i s t i n c t  

types i t  represents ,  nor, on i t s  token frequency, i . e . ,  the
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t o t a l  d is t r i b u t i o n  o f  the types in a corpus. Type and token 

frequencies are measures o f  forms a lready generated and 

th e re fo re  con tr ib u te  only p a r t  o f  the measure o f  p r o d u c t iv i ty .  

A curious t e s t  of  other  measures re s u l ts  from the examination  

of the d is t r ib u t io n  o f  word formation pa t te rn s  in a corpus 

consist ing of  u n l is te d  forms. Such study renders evidence of  

the c r e a t i v i t y  in word formation.  Table 12 is  a summary of  

solo forms from the APHB data f o r  eleven morphological  

patte rns  and a descr ip t ion  o f  t h e i r  basic le x ic a l  s t ru c tu re s .

Table 12. Percentage of solo forms and t h e i r  s t ru c tu re  

xsolo # XAf1]+A f2 Af2XAf1 ]+Af3 ZXAf1]+Af2

Af2-ITY
- a l i t y 18% 26 13 5 8
- o s i t y 25% 6 5 1 0
- i v i  ty 20% 8 3 0 5
- a b i 1i t y 45% 65 43 21 1

- iveness 34% 39 26 7 6

Af2-ATION
- i f i c a t i o n 19% 15 9 0 6
- i  za t ion 38% 75 50 18 9

Af2-AL 
- io n a l 33% 63 31

Af3+[XAf1Af2 

11

Z+CXAf 1/ 

21
-mental 34% 14 4 5 5
- i c a l 39% 168 58 22 88

- i s t i c 28% 49 25 9 15

X= base, Af= a f f i x ,  Z= combining form
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7 . 6  A f 2 - i t y

X a l i t v  T o t a l= 141, Solo= 6 (1 8 * )

There are 26 solo words ending in the - a! i tv  s u f f i x  

p a t te rn .  Of those, 13 were formed by s u f f i x a t i o n  o f  A f 2 - i t v  

to  X a l . e . g . , fa c tu a l  + i t v . n a t a l+ i t v : 5 by s u f f ix a t io n  o f  Af3-  

i tv  to  prev ious ly  s u f f ix e d  and p re f ix e d  words ( Af2XAf1 ) 

e . g . , [ i n T C e f f e c t lu a l11 + i t v l . f u n f [ o r i g i n ] l a l l l + i t v l .
A f 2 X A f  1 A f 3

and the other  8 by s u f f i x a t i o n  of  A f 2 - i t v  to a compound Z -X a l . 

e . g . ,  r i n t e r Tpersonl a ] ] ] ] + i t v 1 1 .
Z X A f 1 A f 2

In l i g h t  of  the f a c t  th a t  these forms are recurr ing  

counter-examples to the le v e l -o rd e r in g  hypothesis, a more 

p la u s ib le  account o f  t h e i r  d e r iv a t io n  is  to  regard them as the  

output of  productive ru les  forming m u l t ip le  s u f f ix a t io n  

pat te rns ,  as advocated in Chapter 3 and i l l u s t r a t e d  in 

Appendix 2. Simply s ta ted ,  the a f f i x a t i o n  o f  A f 2 - i t v  to  a 

base word ending in - a l  to  produce a novel form such as 

c o m ic a l i t v . or the a f f i x a t i o n  of  A f 3 - i t v  to  an - al base such 

as i n s u b s t a n t i a l i t v . doubly re in fo rce s  the preference th a t  -  

i t v  has f o r  an Xa l -base.  In  L ie b e r ’ s view, t h is  f a c t  is  

unrecognized, since the subcategor iza t ion  of  - i t v  to  +La t in a te  

a d jec t iv es  does nothing to  in d ic a te  the p r o b a b i l i t y  

( p r o d u c t iv i t y )  o f  A f 2 - i t v  attachment to  X a l .

Xosi tv  T o t a l=24, Solo= 6 (2 5 * )

Six of  the words in the - o s i tv  p a t te rn  were represented  

only once in the corpus. A l l  but one were derived by the 

s u f f ix a t io n  o f  A f 2 - i t v  to  the Xous form, e . g . ,  sinuous+i t v .
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The one exception, is  the s u f f i x a t io n  o f  - i t v  to  a prev iously  

pre f ix e d  word, e . g . ,  non- lum inos+itv . The contexts o f  t h i s  

p a t te rn  con tras t  with th a t  o f  - a l i t v  in t h a t  there  is  only one 

example of  the Xositv  p a t te rn  th a t  was formed from a complex 

p re f ixed  word, e . g . ,  i n s u b s t a n t i a l i t v . u n o r i g i n a l i t v . 

♦ i n c u r i o s i t y , and * unanimositv) . The attachment of  - i t v  to  

- ous base words is  g e n era l ly  l im i te d  to  fewer contexts ,  

s p e c i f i c a l l y  the Af2 p o s i t io n .

X i v i t v  Tota l=  41, Solo= 8 (20%)

Of the words ending in the - i v i t v  p a t te rn  in the corpus, 

8 solo forms appear: 3 d e r iv a t iv e s  formed by s u f f i x a t i o n  o f  

A f 2 - i t v  to  X iv e . e . g . ,  connective+ i t v : 2 by s u f f i x a t i o n  of  

A f 2 - i t v  to  a compound Z -X iv e . e . g . ,  hvp e r -a c t ive  + i t v : 1 by 

A f 3 - i t v  s u f f ix a t io n  to  a prev iously  p re f ix ed  form, e . g . ,  

nonexclusi v+ i t v . and 2 by compounding o f  a non-nat ive  root  

with X i v i t v . e . g . ,  m u l t i - + a c t i v i t y . The compounds formed by 

a combining form with X i v i t v  cannot be said to  strengthen the  

- i v i t v  s u f f i x  pa t te rn  in con tras t  to  the examples of  solo  

forms formed by the s u f f i x a t i o n  of  - i t v  to  a compound or to  

pre f ixed  forms.

Xab i1i t v  Total= 143, Solo= 65 (45%)

F o r ty - th re e  o f  the 65 solo forms ending in the abi 1 i t v  

p a t te rn  were derived by A f 2 - i t v  s u f f i x a t io n  to  X ab le . e . g . ,  

hatchable+ i t v . The remaining 21 were formed by s u f f ix a t io n  

of  A f 3 - i t v  to  a p re f ix ed ,  not compounded, Af2 + Xable form, 

e . g . ,  [un[Ca t t a i n l a b le l1 + i t v l . CinT Toperl a b le l1 + i t v l . There
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is  l i t t l e  evidence t h a t  the non-native combining forms attach  

in the Xa b i1i t v  contexts ,  with  the possible  exception of  

in terchangeabi1i t v . In  support o f  W i l l ia m s ’ (1981) claims fo r  

the p e rco la t ion  of  fea tu re s  from the a f f i x  in head p o s i t io n ,  

consider the f a c t  t h a t  - i t v  subcategorizes f o r  + L a t in a te  

nouns; ye t ,  examples o f  solo forms include c le a n a b i1i t v . 

c a l l a b i 1i t v . and suckabi1i t v . a l l  Anglo-Saxon roots which 

could only i n h e r i t  the +L a t in a te  fe a tu re  from the A f 1 - a b le . 

in contras t  to  the other complex bases to  which - i t v  attaches  

which are +L a t in a te  themselves e . g . ,  s o c i a l i t v . p r i m i t i v i t v . 

and o t i o s i t y .

7 .7 Af2-ness

Xiveness T o t a l= 112, Solo= 39 (34 * )

Of the t h i r t y  nine solo forms, 26 were derived from the  

attachment o f  A f2 -ness to  Xi v e . e . g . ,  exoensiv+ness. 

demonstrati ve+ness. Seven were derived by a f f i x a t i o n  o f  Af3-  

ness t o  p r e v i o u s l y  p r e f i x e d  f o r m s ,  e . g . ,  

f inT rcommunicativel1 + nessl . runT f in v e n t iv e l 1 +nessl . The s ix  

compounds are formed by the attachment of  A f2 -ness to the  

compound Z -X iv e , e . g . ,  a l l - i n c l u s i v e +ness, non-defensive+ness. 

Aronoff  and Anshen (1988) comment on the paucity  of  l i s t e d  

Xiveness words in standard d ic t io n a r ie s  and view i t  as 

evidence t h a t  - ness words are coined as needed and do not 

c o n s t i tu te  le x ic a l  e n t r ie s .  The advantage o f  the APHB corpus 

over standard d ic t io n a r ie s  is  t h a t  i t  is  a record of  words in 

p r in t  and th e re fo re ,  r e f l e c t i v e  of  usage. The issue here is
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p r o d u c t iv i ty ,  not l is ted ness ,  since none o f  the forms is  

l i s t e d .  In  comparison to the X i v i t v  p a t te rn  with  20* solo  

forms, the X1veness p a t te rn  has 34* solo forms a l l  o f  which 

were derived by - ness s u f f i x a t i o n ,  evidence o f  i t s  g re a te r  

p r o d u c t iv i ty  with Xi ve bases.

7 .8  A f2 -a t io n

X i f i c a t i o n  Total=  74, Solo= 15 (1 9 * )

F i f te e n  words appear as solo forms; 9 were formed by 

s u f f i x a t i o n  to  X i f y . e . g . ,  humi di f v + i c a t i o n . s ig n i f y + i c a t i o n . 

and s ix  by s u f f ix a t io n  to  the compound Z - X i f v . e . g . ,  s e l f -  

g l o r i f y + i c a t i o n . m is - i d e n t i f v + i c a t i o n .

Xi za t io n  Total=  203, Solo= 75 (3 8 * )

Seventy f i v e  of the Xi za t io n  words appear as solo forms 

and of those, 50 were formed by s u f f i x a t i o n  o f  the A f 2 - a t io n  

to  the Xi ze form, e . g . ,  m o to r iz a t io n . d o ! l e n i z a t i o n : 18 by

the attachment o f  A f3 -a t io n  to prev ious ly  s u f f ix e d  forms 

p a r t ic u la r !  y wi th de-  and re -  , e . g . ,  [cJa[ rmi neral 1 I i z e l+ a t i o n l , 

freC Cu t i 1i ze 11 a t io n ! . and 9 compounds formed by the attachment  

of non-native  roots to  Xi z a t i  on. e . g . ,  super

+ j n d u s t r ia l i  z a t io n . I t  is  in te r e s t in g  to note th a t  the  

- i z a t io n  pa t te rn  is  p a r t i c u l a r l y  s e n s i t iv e  to  complex bases 

ending in - a r  or - a l . e . g . ,  i n t e l l e c t u a l i  z a t io n .

v e r b a l i  z a t io n .  r e h o s p i t a l i z a t i o n . d e - a n i m a l i z a t i o n .

r e g u la r i z a t io n .
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7 . 9  A f 2 - a l

Xional Tota l=  186, So1o= 63 (33 * )

There are 63 words ending in the s u f f i x  ending - ional which 

appear only once. Of those, 31 d e r iv a t iv e s  were formed by the  

s u f f i x a t i o n  o f  Af2 to the nominal X io n . e . g . ,  ob.iection+al . 

d e f i n i t i o n +a l . vegeta t ion+a l . Eleven words are der ived from 

p r e f ix a t io n  o f  the Xional form, e . g . ,  Fun+f[fu n c t io n ! a l 1.

f sub+T Tr a t i  on! a l 1 . The other  21 words were derived by 

c o m p o u n d i n g  X i o n a l  w i t h  n o n - n a t i v e  r o o t s  

e . g . .  [ sub+F [ p ro fess iona l ! .  Csuora + [ Freg ion l a l ! .  Fa n t i + 

r T n u t r i t i o n l al 1. In  t h i s  p a t te rn ,  the p r o b a b i l i t y  t h a t  - i t v  

w i l l  a t tach  to Xion bases is strengthened by the 31 

d e r iv a t iv e s  formed by s u f f i x a t io n ,  and is  re in fo rced  by the  

m u lt i -c o n te x tu a l  appearance of  - i o n a l .

Xmental Tota l=  41, Solo= 13 (3 4 * )

Of the 13 solo forms, 4 were derived by s u f f i x a t i o n  of

- al to  Xment. e . g . ,  f  i rmament + a l ;  5 were formed by

compounding with  the Xmental base, e . g . ,  u l t r a +sentimental . 

3 w ith  the same base, ( e x t r a - / a u a s i - / s e m i - +  governmental ): and 

5 by p r e f ix a t io n  to e x is t in g  Xmental forms. Only 4 out o f  13 

forms (3 0 * )  can be said to  strengthen the p ro d u c t iv i ty  between 

A f2 -a l  and - ment to  form the s u f f i x  p a t te rn  m ental . in 

contras t  to  46* of  the words formed by A f 2 - a l  attachment to  

Xion to form the ional p a t te rn .

X ica l  Tota l=  434, Solo= 168 (3 9 * )

The morphological p a t te rn  ending in ica l  is  e s p e c ia l ly
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productive in the coining o f  s c i e n t i f i c  or  technological  

terms, y ie ld in g  168 solo forms. There appear 58 d e r iv a t iv e s  

formed by s u f f i x a t io n  o f  Af2-a1 to  X i c . e . g . ,  demonic+a l . 

democratic+a l : 22 words formed by p r e f ix a t io n  to X i c a l . e . g . ,  

semi+c l a s s i c a l . non+h i e r a r c h i c a l : and 88 compounds formed with  

non-nat ive  roots to  X i c a l . e . g . ,  photo +mechanical. pseudo 

+1i t u r g i c a l . +morphological .

7.10 A f 2 - ic

X i s t i c  Tota l=  169, Solo= 49 (299S)

Of the 49 solo forms ending in the s u f f i x  p a t te rn  - i s t i c . 

25 were formed by s u f f ix a t io n  of  the Af2~ic to  X i s t . e . g . ,  

v i o l i n i s t + i c . r e v i v a l i s t + ic .  in apparent v io l a t io n  o f  level  

order ing ,  and 9 were formed by p r e f ix a t io n  with  the X i s t i c  

form. Whereas the p re f ixed  examples, e . g . ,  u n l e g a l i s t i c  and 

u n im o e r ia l is t ic  are c le a r l y  derived from no. + X i s t i c  in order  

fo r  un-  to  s a t i s f y  c a te g o r ia l  s e lec t io n  r e s t r i c t io n s  ( e . g .  

* u n - le g a 1 is t ) .  the d e r iv a t io n  o f  the compounds w ith  non-native  

roots is  not as s t ra ig h t fo rw a rd  as the above examples. For 

instance, the s t ru c tu re  of  a u a s i - n a t u r a l i s t i c  is  ambiguous: 

ra u a s i - r r  T n a tu ra l1i s t l l l + ic l  or (q u a s i -+ T ( ( na tura l  11s t l l i c l l . 

Therefore ,  the non-nat ive  compounds may or may not strengthen  

the s u f f i x a t i o n  of  - ic  to  the X i s t  base, but since - ic  can 

only occur in Af2,  Af3,  Afn s lo ts  fo l low in g  - i s t . there  is  no 

way to  compare i t s  p r o d u c t iv i ty .
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7.11 Number o f solo forms and p a tte rn  p ro d u c tiv ity  

In  Experiment 2, discussed in  Chapter 6, i t  was determ ined  

th a t  n a tiv e  speakers’ acceptance o f p o te n tia l words is  in  p a rt  

a fu n c tio n  o f the frequency o f the s u f f ix  p a tte rn . The 

re s u lts  show th a t  speakers are  unable to  make a p r in c ip le d  

d is t in c t io n  between actu a l complex words and p o ss ib le  complex 

words formed by m u ltip le  s u ff ix e s . I t  was concluded th a t  

frequency o f the m orphological p a tte rn  in fluenced  acceptance 

to  some degree, as c e r ta in  more freq u en t p a tte rn s  were 

accepted more re a d ily  than o th e rs . As i l lu s t r a t e d  in  Table  

13, the percentages o f acceptance o f possible-w ords as actua l 

words, c o r re la te  w ith  the actu a l number o f solo forms from the  

APHB corpus fo r  each m orphological p a tte rn .

Table 13. Number o f solo  forms and acceptance o f  
possib le  words

S u ff ix  # solo *  possib le  words
judged as actual

- a b i l i t y  65 59
- io n a l 63 52
- i s t i c  49 43
-m ental 14 33
- a l i t y  26 29
-o s ity  6 28

A p r i o r i , th e re  is  no reason to  expect th a t  id io s y n c ra tic  

coinages e x tra c te d  from a la rg e  corpus w i l l  have any 

connection w ith  a c c e p ta b ility  judgements o f d is t in c t  

p o te n tia l-w o rd  s tim u li obtained through p s y c h o lin g u is tic  

experim en ta tion . However, because th ere  e x is ts  a
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s t a t is t i c a l l y  s ig n if ic a n t  c o r re la t io n  ( r (4 )= .8 4 6 ,  p , .0 5 ) ,  i t  

is  reasonable to  in fe r  th a t  knowledge o f the r e la t iv e  s treng th  

o f a m orphological p a tte rn  is  a c r i t i c a l  fa c to r  in  

p ro d u c tiv ity . The number o f solo  forms r e f le c ts  the  

a v a i la b i l i t y  o f each s u f f ix  p a tte rn  to  be used in  the  

production o f novel complex forms. The s ize  o f the schema, 

or m orphological p a tte rn , strengthens the p ro b a b ility  th a t  the  

speaker w i l l  accept i t  in novel forms and/or use i t  

p ro d u c tiv e ly .

Another in s ig h t to  be gained from the a n a ly s is  o f these 

novel forms is  the determ ination  o f the morphological 

processes which d e riv e  these complex m u lt ip ly -a f f ix e d  forms. 

From the above d e s c rip tio n s , i t  is  apparent th a t  speakers have 

a v a r ie ty  o f concatenative  processes a t  th e ir  d isposal fo r  the  

coinage o f novel forms: p r e f ix a t io n , s u f f ix a t io n ,  and

compounding. Furtherm ore, the form ation o f these “solo" forms 

is  to  a la rg e  e x te n t a ffe c te d  by the inven to ry  o f actual 

words. Forms such as in t e l l e c t u a l i t v . fe m a litv . o v a t io n a l. 

e th n ic a l . com partm ental. d is re s o e c ta b i1i t v . sumptuositv and 

1ib e r a l is t ic - c a p i t a l is t ic  are c le a r ly  modelled on e x is tin g  

le x ic a l p a tte rn s  on the basis o f morphological and 

phonological s im i la r i t y .  This process is  s p e c if ic  to  the  

p a r t ic u la r  s u f f ix  combinations and v a rie s  in  p ro d u c tiv ity  w ith  

the number o f d is t in c t  items in  each p a tte rn , as i l lu s t r a te d  

in Table 12. For example, the degree o f d iffe re n c e  in  the  

p ro d u c tiv ity  o f the x ic a l p a tte rn  and X iv itv  p a tte rn  can be
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seen both in  the types o f d e r iv a tio n a l processes and in  the  

numbers o f solo forms:

Total S u ff ix a t io n  P re f ix a t io n  Compounding

- ic a l 168 58 22 88
- iv i  tv  8 3 0 5

Whether the attachm ent o f m u ltip le  s u ff ix e s  and combining 

forms is  viewed as the re s u lt  o f a s in g le  concatenative  ru le  

(W o lff 1984) or separate  word form ation  processes, both ru le  

and process are p roductive  in the  most basic sense; i . e . ,  they  

are used to  make new words.

Other solo  forms found in  the APHB data can be considered  

to  be a g g lu tin a tio n s  o f a f f ix e s  and combining forms to  

e x is tin g  words, e .g . ,  u l t r a - neo- n a t io n a l is t ic . non-  

w orkabi1i t v . geom orphological. e x t r a t e r r i t o r i a l i t v  and 

in te rg e n e ra t io n a l. This type o f form ation  is  more general and 

req u ires  fewer r e s t r ic t io n s  on bases; th e re fo re , the process 

is  more capable o f producing a la rg e  number o f ac tu a l 

d e r iv a t iv e s . In  a d d itio n , because o f the re g u la r ity  o f the  

c o llo c a tio n s , they are less dependent on e x is tin g  schema.

The above discussion suggests th a t  the manner in which 

speakers determ ine whether a complex form is  a c tu a l, p a r a l le ls  

the general p r in c ip le s  o f le x ic a l c r e a t iv i t y .  F i r s t ,  i t  is  

assumed th a t  the speaker has knowledge o f the ru le s  o f 

a f f ix a t io n  and a rep re s en ta tio n  o f m orphological schema in  the  

le x ic o n . I f  the base form matches the m orphological shape
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required  by the p a tte rn  ( in  more form al term s, the c a te g o ria l 

and s e le c tio n a l r e s t r ic t io n s ) ,  and the schema is  s u f f ic ie n t ly  

re in fo rce d  by in d iv id u a l le x ic a l e n tr ie s , the c o llo c a tio n  is  

accepted.

7.12 Concluding remarks

A ronoff (1982:170) has argued th a t  a speaker’ s knowledge o f  

the p ro d u c tiv ity  o f word form ation p a tte rn s  is  a p a rt o f 

l in g u is t ic  competence. This is  a strong c la im , since  

t r a d i t io n a l ly ,  competence has been narrow ly defined as 

knowledge o f l in g u is t ic  s tru c tu re . By c o n tra s t, p ro d u c tiv ity  

measures are  continuous, v a r ia b le  fa c to rs  and to  include them 

in a theory o f competence would fundam entally  change i t s  

d is c re te  c h a ra c te r. Y e t, Labov (1966) es ta b lish e d  precedent 

in  s o c io lin g u is t ic  theory by fo rm a lly  r e la t in g  v a r ia b le  ru les  

to  conventional gen era tive  grammar. V a r ia tio n  in  language is  

accounted fo r  by p o s itin g  th a t  fo r  every po ss ib le  c o n s tra in t  

on a ru le , th ere  is  an associated  p ro b a b il ity  as to  whether 

i t  w i l l  app ly . V a r ia b le  ru le s  d i f f e r  from t ra d it io n a l  

o p tio na l ru le s  in  th a t  a v a r ia b le  ru le  assigns to  the output 

a number p, in d ic a tin g  the p ro b a b ility  o f the a p p lic a tio n  o f 

each ru le . An e la b o ra tio n  o f how v a r ia b le  ru le s  might be 

incorporated in to  m orphological theory is  beyond the scope o f 

th is  d iscussion; however, i t  seems l ik e ly  th a t  morphological 

ru les  are constra ined by a s e t o f fa c to rs , not the le a s t o f 

which is  frequency, or p ro b a b il ity  o f occurrence.



In  the present work, l in g u is t ic  analyses and 

psychol in g u is t ic  evidence are discussed under separate  to p ics ;  

however, the proposals regard ing the rep re s en ta tio n  o f 

m u ltip ly  s u ff ix e d  forms in  the l in g u is t ic  and psychological 

lex icons converge a t  severa l p o in ts . To i l lu s t r a t e ,  the  

re s u lts  o f the experim ental data  obtained in Experiment I I  

reveal th a t  psychological te s t in g  is  an e f fe c t iv e  means of 

analyzing  productive  processes in word fo rm atio n . The 

f in d in g s  re fu te  the c la im  th a t  type frequency alone is  a 

r e l ia b le  p re d ic to r  o f speakers’ acceptance o f p o te n tia l  

complex words. C e r ta in ly  speakers’ le x ic a l decis ions r e f le c t  

knowledge o f m orphological and phonological p r in c ip le s .  

However, because o f the  r e la t iv e ly  small number o f s u f f ix  

p a tte rn s  te s te d  (N= 6 ) ,  the data do not w arrant a statem ent 

o f c e r ta in ty  regard ing the e x te n t o f p ro d u c tiv ity  (frequency) 

e f fe c ts .  The ten ab le  p o s itio n  a rr iv e d  a t  here is  th a t  

knowledge o f p ro d u c tiv ity  is  only a p a rt o f the a b i l i t y  to  

perform l in g u is t ic  judgements. Based on th is  conclusion, i t  

is  c le a r  th a t  a d d itio n a l evidence is  needed to  support the  

stronger c la im  th a t  p ro d u c tiv ity  is  p a rt o f a theory o f 

competence. C urrent research among c o g n itiv e  psychologists  

on s u f f ix  frequency e f fe c ts  in the reco g n itio n  and access of 

derived  words has the p o te n tia l to  en rich  the discussion of 

p ro d u c tiv ity  in  the l in g u is t ic  le x ic o n .

In  another instance o f the in te ra c t io n  o f l in g u is t ic s  and 

psychology, form al grammatical p r in c ip le s  are invoked to
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in te rp re t  the re s u lts  o f psychological te s t in g . Experiment 

I  presents evidence th a t  a grammatical p rop erty  p e rta in in g  to  

the in te rn a l s tru c tu re  o f words is  re le v a n t to  le x ic a l access 

and storage. Because the a f f i x  boundary d is t in c t io n  has been 

w ell a tte s te d  fo r  E n g lish , as w ell as fo r  o th er languages, 

these f in d in g s  strengthen the c la im  th a t  morphological 

s tru c tu re  determ ines the com position and o rg a n iza tio n  o f the  

lex ic o n .

F in a l ly ,  in  the analyses o f the corpus-based data , a 

strong c o r re la t io n  was discovered between the ra tes  o f 

acceptance o f words formed by s ix  m orphological p a tte rn s  and 

the number o f "solo" tokens conforming to  those p a tte rn s . This  

f in d in g  is  in te rp re te d  as evidence th a t  morphological 

c r e a t iv i t y  depends on knowledge o f the word s tru c tu re  ru les  

o f a language in con junction  w ith  knowledge o f the v ia b i l i t y  

o f the word form ation p a tte rn s  th a t  re s u lt  from the  

combinatory ru les  and p r in c ip le s .
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APPENDIX I  

Table 2. Noun-forming suffix  patterns

Subcategorization Af1 

V

Af2 Af3

' 1onNaf
1, Naf 

”a1Aaf

_aW " lsbNaf
“erNaf ‘ 1stNaf
mentNaf -ation|

-ment^f -a  ̂Aaf

-ive Aaf

Naf

-ism
-1st,Naf

Naf

•ness^f

Example

-ism
-1stNaf

Naf

-ism
-1st, N a f

Naf
-i^Naf

impressionism 
revolutionist 
professional 1sm 
conversational 1st 
survival 1st 
consumer1st 
regimentation

developmental ism 
fundamentalist 
instrumentality

activism
c o lle c tiv is t
re la t iv ity
attractiveness

-able Aaf - i t y Naf re lia b il ity

_alAaf
- ° usAaf
- ° seAaf

“ l^ N lf  
~ N̂af

personality
nervosity
verbosity

“ izeVaf

“i f yvaf
-at'Son f̂
-ic a tio n Haf

organizer
memorization
g lo rifica tion

\  - izeVaf - ab.le AafA—  -1zeV3f -a tio n Haf
- i f y Vaf -1cationNgf

generalizab ility
modernization

fa ls if ie r
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Table 3. Adjective-forming su ffix  patterns

Subcategor1zation Af 1 Af2 Af3

V
Vr___ _ionNaf —ab 1 e Aaf

”a1Aaf

-mentNaf -a l Aaf

YeAaf
_aryAaf - ic” ]s*Naf

“a lAaf -  s tNaf -1c
-1 ° nNaf -  s tNaf - ic
-a teVaf " 1veAaf

Aaf
Aaf
Aaf

Example

impressionable
constitutional

developmental
elementary
collect1v1stic
form alistic
exhib1t1on1st1c
fix a tiv e

-1st,
- ic Naf

-izeAaf
vaf

- i r yVaf
-a l Aaf

- ic Aaf■al
'a !̂]e Aaf -able,
-ize. Aaf

'Vaf -able Aaf

p lanlstic
symbolical
organizable
c lass ifiab le
normalizable

-1st,'Naf 
" ! fyVaf- iz e Vaf

■ic
-able
-ationAaf

Naf -a l Aaf

re a lis tic
ju s tif ia b le
c iv illza tio n a l

Table 4. Verb-forming su ffix  patterns

Subcategorization Af1 

N
N' -a l

-1cAaf
Aaf

Af2

-iz e
-ize vaf

Vaf

Af3 Example

normal1ze 
romanticize

—erjj
~io% f  

-mentNaf

-iz e
-a l

-a l

Vaf
Aaf

Aaf
T1ze Vaf 

_1ze vaf

computerize 
in s titu tio n a lize  

compartmentalize

N
Nr  — 1-fyvaf —®d Vaf g lo rified

-1ngVaf horrifying
—s Vaf beautifies

-a te Vaf _edvaf gravitated
-1ngvaf hyphenating
-sVaf originates



APPENDIX 2

Table 14.

X ality

Solo forms extracted from APHB corpus by suffix  
pattern

beastia llty*  
controversial1ty* 
commonality 
factual1ty* 
interpersonality* 
unoriginality* 
ineffectuality* 
externality  
a-ton a lity * 
mayoral1ty* 
le th a lity *  
polymodality* 
bisexuality* 
nata lity
mu 111-potent i a1i ty*
submarginality*
femality*
cross-modality*
hypersexuality*
e x tra te rr ito r ia lity
s o d a lity
anti homosexuality* 
evidential1ty* 
in te lle c tu a lity *  
supernormality* 
insubstantiality*

XQStta

adiposity*
non-luminosity*
sumtuosity*
sinuosity
o tios ity*
style-monstosity*

X iv itv

m u lti-ac tiv ity *
quasi-captivity*
p rim ltiv ity *
hyperactivity*
hypersensitivity*
nonexclusivity
therapeut1c-act i v i ty*
motlvity
connectivity*



Table 14. Solo forms extracted from APHB corpus by suffix
pattern (continued)

Xabi-l-tfcy

improvabllity
Impregnability
disrespectabllity*
nonnegotlabillty*
i ncommensurabl11ty
unsuitab ility*
perfec tab ility *
rep a lra b ility *
d1st1ngu1shabi11ty*
sa leab ility *
Indominability*
patentab ility*
d is tra c ta b ility *
in fa lla b il ity *
w earability*
Inscrutab ility
unbearability*
p a la ta b llity
nonacceptability*
perishability
cleanabi1ity *
unsalability*
discussability*
no n lia b ility *
c re d ita b ility
interchangeabll1ty
impalpability
Inoperability*
hatchability*
washability*
venerability
programmability*

h ab itab ility  
Inexorability  
generalizabi11ty*  
presentabm ty  
undependability* 
knowability* 
disposability  
preservability* 
understandabi1ity *  
indefatlgabi1ity  
manoeuverability* 
unbellevabillty* 
to le ra b ility  
indeflnab illty  
merchantability* 
impressionability 
m alleability  
non-workability* 
ju s t i f ia b i l i ty  
quotabm ty* 

permeability 
p lia b il ity  
In fe c ta b ility *  
countability* 
questionability* 
c a lla b ility *  
indistinguishabi1ity *  
navigability  
m arriageability* 
suckability* 
unattainabi1ity *  
steerab ility *



Table 14. Solo forms extracted from the APHB corpus by suffix
pattern (continued)

Xiveness

expensiveness*
extensiveness*
effusiveness*
nondefensiveness*
amativeness*
all-inclusiveness*
plaintiveness*
demonst ra t1veness*
restrictiveness*
exploltiveness*
1ncommun1cat i veness* 
electiveness 
evasiveness* 
objectiveness* 
deceptiveness* 
nonresponsiveness* 
philoprogenitiveness* 
pensiveness*

obsessiveness* 
uninventiveness* 
assualtlveness* 
unaggressiveness* 
apprehensiveness* 
non-assert1veness* 
repress1veness* 
aliment1veness* 
competiveness* 
super-sens1t1veness* 
comprehenslveness* 
imaginativeness* 
presumptiveness* 
overpossessiveness* 
imperativeness* 
Illusiveness* 
appreciativeness* 
reproduct1veness*

X ification

humidification
voice-amplification*
graph-specif1cation*
so lid ifica tion
bou rgeoi s1f  i cat i on*
re ifica tion
signification
variable-magnification*
deification
rig id ific a tio n
asset-d1versification*
transmogrification
s e lf-g lo rific a tio n
mis-1dentification*

Elation
fam iliarization
de-1mper1alizatlon*
customization*
re trlb a liza tlo n *
catechization
ionization
ordinalization*
Europeanization*
anti-organization*
demineralizatlon*
cannonization
systemization
suburbanization*
exteriora lIzatlon*
proselytization*
pan-Arabization*
suboptimization*
demonetization
Koreanization*
summarization
Holldization*
revolutionlzatlon*
t r i v l 1Ization*
m etallization*
fascistization*



Table 14. Solo forms extracted from the APHB corpus by suffix
pattern (continued)

X1zation

mongrelizatlon*
d ry -s te rilIza tlo n *
decommercialIzatlon*
galvanization
detrlbalIzatlon*
reu tiliza tio n *
pollenizatlon
demar1j  uani za t1on*
Hellenization
magazine-serialIzatlon*
Improvization*
NaderIzation* 
de-Stalin ization*
Iconization*
1nte11ectua11za t1on* 
verbalization  
mesmerization* 
deodorization* 
journalization* 
superIndustrialization* 
oxidation* 
bolshevizatlon* 
deputIzation* 
rehospitalizatlon* 
superorgan1zat i on* 
pro-Western1zat i on*

particularization
popular-frontization*
pylorization*
cardinalIzation*
pro-legalIzatlon*
a r t if ic ia liz a t io n *
ant1c1v1lIzation*
antiorganization*
p a lle tiza tio n*
pasteurization
southernlzation*
post-synchronization*
homogenization
de-Salazar1za t1on*
subvocalization*
quantization
regularization*
itemization
monopolization
motorization
translto riza tion*
cannabalization*
desalinization*
deanimalization*
cauterization
la tin iza tion *



Table 14. Solo forms extracted from the APHB corpus by suffix
pattern (continued)

X l 5 t 1 C

Eucharistic* preartist1c*
non-moralistic* lib e ra lis tic *
deterministic* un1mperial1st1c*
dadaistic* viol1nist1c*
egoistic* simplistic*
negatlvlstic* ant1-cap1tal1st1c*
Zen-BuddIstic* a n ti-b a llIs tic *
non-terroristic* heuristic
theistlc* behaviourist1c*
fascIstic* ultramaterial 1stic*
atomistic antiphlogistic
ant1-humanist1c* nonmaterialistic*
quas1-natu ra1 1s t1c* gradualIstic*
non-artistic* non-1mp ress1on1s t1c*
ove rmate r 1 a1 i s t1c* revivalis tic*
u11 ramode rn i st i c* voluntarlstic*
feudalistic* state-monopo1 1st i c*
vulturlstic* nonaltruist1c*
semi-sodal is tic * holistic
unlegalistic* nepotist1c*
liberalist1c-cap1talIstic* co llec tlv is tic *
universalistic* expansionistic*
ologopolistic* quietistic*
sem1-monopo11st i c*

Xmental

unmonumental*
complemental
extragovernmental*
quasi-governmental*
firmamental*
ultra-sentimental*
presentimental*
undepartmental*
compartmental*
nonjudgmental*
sem1gove rnmenta1*
untemperamental*
cu1tural-env1ronmenta1 *
unfundamental*



Table 14. Solo forms extracted from the APHB corpus by suffix
pattern (continued)

£ional

non-occupat1ona1*
un1-dimentional*
foundational*
eroslonal*
associatlonal*
1ntrareg1onal*
d istribu tional*
extensions)
objectlonal*
concessional*
subrational*
binational*
tr i-n a tio n a l*
nonsensational*
affectlonal
non-nutr1tional*
a n tic iv lliz a tio n a l*
c ros s-gene ra t1ona1*
intra-regional*
supra-national*
maturatlonal*
m ulti-d irectional*
format1ona1*
conservations!*
d e fin itio n a l*
antigravltational*
vegetational*
Inquisitional*
unregtonal*
ext ra-const i tu t1onal*
intergeneratlonal*

m ultidivisional*
b i-d irec tional*
Intersectional*
unfunctional*
interjections!
ovatlonal*
an tin u trltlo n a l*
constructional*
sem ifictional*
locational*
dlspensatlonal*
ant1g rav1t a t 1ona1 *
meditat1onal*
subprofessional*
vibrational*
many-dimensional*
1nterprofess1ona1 *
non-rep resentat1onal*
septentrional
supra-regional*
amot1vational*
astrogational*
m alnutritional*
fou rth -d1mens1onal*
1ntonat1onal*
dispositional*
prepositional*
notional
coalItiona l*
f1ve-dimens1onal*
h a lf-f ic tio n a l*
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Table 14. Solo forms extracted from the APHB corpus by suffix  
pattern (continued)

Xical

phantasmigorlcal*
1conograph1cal*
hleroglyphlcal*
morphological
non-archeologi cal*
half-quizzical*
noncritical*
unhistorlcal*
symphon1c-symet r 1ca1 *
literary-musical*
moderate-to-radi cal*
ultra-radical*
sem1-Druidical*
anthropomorphical*
bio-medical*
pol1tical-myst1cal*
anti-cholerical*
whimsical*
mock-medical*
an tipo lltica l*
subcortical*
psycho-psychical*
post-Americal*
pretechnaloglcal*
socio-historical*
comerical*
e1ect ro-mechan1cal*
hypocritical*
cosmological*
revolut1onary-1deologi cal*
neoclassical*
immethodical
half-whimsical*
unpolemical*
a n ti-ly ric a l*
selsmological
unmathmatical*
nonsurgical*
psycho-ana1y t1cal*
socialogical*
double-helical*
ant1paedobapt1s t1ca1 *
scatological*
satyrical*
near-hysterical*
uncynical*

academical* 
unradical* 
acheologlcal* 
electro-chemical* 
criminological* 
nonbotanlcal* 
tecnologlcal* 
politico-ideological* 
charlatanlcal* 
semi-musical* 
stratigraphical* 
toxicological* 
half-hysterical* 
supramuslcal* 
electronical* 
magical-mat hemat1ca1 * 
precllnical 
demogogical 
prejudical* 
antihistorical* 
quasi-theatrical* 
unpsychologlcal* 
nonmathmatical* 
climatological 
cystological* 
non-sens1cal* 
unsymmetrical* 
abst ractmathemat i ca1 * 
heroical*
homely-1Iturgical*
dramatico-musical*
scatological*
non-polemical*
hydrological*
ethnical*
prophetical*
untheological*
semiautobiographical*
parapsychologlcal*
unhypocrltical*
unclerical*
over-cynical*
scholastlcal*
metatechnical*
metamusical*
acousto-optical*
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Table 14. Solo forms extracted from the APHB corpus by suffix 
pattern (continued)

x.isa.1

pseudo-liturgical*
Chirurglcal*
ant1psychical*
prototypical*
encephalographical*
adrenocortical
serological*
polytechnical*
fin ical
neuropsychological*
semiclassical
antichemical*
phonological
psychochemical*
aeromedical
d iacritica l*
thearical*
untechnical*
musical-philosophical*
herpetological*
episodical*
metronomlcal*
anti-musical*
stereotypical*
extramedical*
oenologlcal*
governmentical*
contra-biological*
neotropical*
psycho-physical*
uncanonlcal*
lethargical*
centrifica l*
alchemical-mystical*

unphysiologlcal*
commonsenslcal*
countercyclical*
eschatologlcal
a r t lf lc a l*
hydrographical*
sarcastlcal*
extrametrlcal*
soc1o-crit1cal*
hieratlcal*
romantlcal*
petrological*
fantastical*
democratlcal*
horological*
semiautobiographical*
semimedical*
demonical*
biomathematical*
teleologlcal
soc1ophi1osoph1ca1 *
halfautoblographical*
vortical
geomorpho1og1ca1*
paradisaical*
photomechanical
harmon1comathmat i ca1 *
microscopical*
untheoretical*
ast ro1ogo-ph i s i cal*
nonhlerarchical*
hypermetrical*
alchemystical*

* = not found in Webster’s Seventh New Collegiate Dictionary
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APPENDIX 3

Experiment I Stimuli

WORD BASE BASE-ION BASE-ION-AL

confess confession confessional
profess profession professional
except exception exceptional
di rect direction directional
process procession processional
educate education educational
emote emotion emotional
promote promotion promotional
operate operation operational

WORD BASE BASE-ABLE BASE-ABLE-ITY

profit profitable p ro fitab ility
respect respectable respectability
account accountable accountability
accept acceptable acceptabil1ty
suit suitable suitab ility
predict predictable predictability
deduct deductible deductibility
compress compressible compressibility
access accessible accessibility
permit permissible permissibility
reverse reversible reverslbi11 ty
respond responsible responsibl11ty

WORD BASE BASE-IVE BASE-IVE-NESS

effect effective effectiveness
assert assertive assertiveness
express expressive expressiveness
decide decisive decisiveness
elude elusive elusiveness
include inclusive inclusiveness
defend defensive defensiveness
expand expansive expansiveness
allude allusive al luslveness
exclude exclusive exclusiveness

WORD BASE BASE-IST BASE-IST-IC

capital capitalist capita listic
social socialist socialistic
ideal Idealist idealistlc
style s ty lis t s ty lis tic
art a rtis t a rtis tic
moral moralist moralistic
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Experiment I  Stimuli (continued)

WORD BASE BASE-IVE BASE-IVE-ITY

act active activity
select selective selectivity
subject subjective subjectivity
object objective objectivity
create creative creativity

NONWORD BASE BASE-ION BASE-ION-AL

themate thematlon themational
emphate emphation emphatlonal
dramate dramation dramational
provend provention proventlonal
drvate clrvatlon drvatlonal
impest impestion impestional
arupt aruption aruptional
gast gast1on gast1onal
r1pt rlptlon rlptlonal

NONWORD BASE BASE-ABLE BASE-ABLE-ITY

propulse propulsion propulsabillty
Insast 1nsast1ble Insastib ility
profeture profeturable profeturability
assept asseptible asseptlbility
assuave assuavable assuavabillty
tuss tusslble tu ss ib ility
sempt semptible semptibility
reat reatable reatabi11ty
brade bradable bradabillty
tulse tulsable tu lsab ility
extrol extrolable extro labm ty
eluct eluctible e lu c tib ility

NONWORD BASE BASE-IVE BASE-IVE-NESS

remort remort1ve remortiveness
rass rassive rassiveness
nebiate nebiatlve nebiatlveness
Incrate 1ncrat1ve Incrativeness
col Use col 1isive colHsivness
carmote carmotive carmosivness
relude relusive reluslveness
pulmerate pulmerative pulmeratIveness
expude expusive expusiveness



Experiment I  Stimuli (continued)

NONWORD BASE BASE-IST BASE-IST-IC

eruct eruct1st eructistlc
cruman crumanlst crumanIstic
siccal sicallst s lca lis tic
seban seban1st seban1st1c
d llle d im  st d H H stic

NONWORD BASE BASE-IVE BASE-IVE-ITY

plast plastlve plastlv ity
florse florslve flo rs iv lty
expute exput1t1ve exputitiv ity
pervict pervlctlve perv1ct1v1ty
hortent hortent1ve hortentivity



APPENDIX 4 
Experiment I I  Stimuli

Suffix Actual Words Possible Words Non-Words

-1onal
F=41-49

promotional
divisional
fictional
instructional
sectional

formulatlonal
emlgratlonal
dlctatlonal
alluslonal
habitations!
perverslonal
inceptlonal
1nd1gest1onal
hibernatlonal
convulslonal

spat1onal 
dlfferentional 
evidentional 
arouslonal 
sequent1onal

-1st1c
F=36-51

r itu a lis tic
capita listic
antagonistic
sadistic
journalistic

unlonistlc 
gultarlstic  
botanist1c 
dramatist1c 
separatist1c 
extremistic 
pac1f1st1c 
pathologistic 
zoologistic 
diplomatlstic

defect1st1c 
coercistlc 
Inceptistic 
exaltls tlc  
devinatlstlc

-a lity
F=31-37

tonality  
actual1ty 
sensuality 
eventuality 
normality

remedial 1ty 
fraternal1ty 
nautical1ty 
bridality  
ducal1ty 
tribunality  
basal1ty 
homicidality 
la te ra lity  
torrential 1ty

abrasallty
dlvlsuality
abusality
cohesality
re flec ta lity

-ab i11ty 
F=24-32

durability  
adaptability 
desirability  
i r r i ta b il i ty  
suitablI1ty

s lzab llity
damnablllty
U kab ility
allowability
laughabl11ty
Impressionability
personabl1ity
observability
p lt ia b ility
passabi 7 i ty

purablHty 
c larab llity  
certabiHty  
n u llab ility  
diversabi1ity



Experiment I I  Stimuli (continued)

Suffix Actual Words Possible Words Non-Words

-mental governmental attachmental projectmental
monumental testamental perceptmental
regimental olntmental nomlnamental
developmental parchmental frlctmental
elemental alIgnmental

detachmental
allmental
merrlmental
enrollmental
Installments!

Injunctmental

-osity curiosity mysteriosity panosity
generosity marvellosity calorosity
virtuosity barbarosity aromatoslty
animosity venomosity metallosity
monstrosity sonorosity

del1r1osity
preciosity
trecherosity
tlmorosity
studioslty

esoterosity
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