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1. Introduction

 (1)
p  =   
[image: image1.wmf]N

h



 EMBED Equation.3  [image: image2.wmf] (Baayen 1989)

p =
probability of encountering a hapax legomenon h of a given affix after processing N tokens of it

(2)
Adverbs:

lento → lentamente

‘slowly’


Action nouns:

cambiare → cambiamento
‘change’


Action nouns:

decadere → decadenza
‘decay’


Action nouns:

mappare → mappatura
‘mapping’

2. A variable-corpus approach

(3)
Baayen’s procedure:  fixed corpus size for all affixes 





→ affixes are compared at different values of N


Our procedure: 
fixed N → variable corpus size

(4)  
The corpus: 

- Three years of the newspaper “La Stampa” (1996-1998), around 75,000,000 tokens

- structured in 36 subcorpora of progressively increasing size (1 to 36 months)

- For each subcorpus,  the value of  P(N) can be computed independently, choosing for each given affix the subcorpus best approaching the desired value for N. 

- Values of P(N) corresponding to the exact values of N can then be evaluated by interpolation.

(5)
Checking corpus uniformity: 

Token frequency (‰) for different subcorpus sizes 

Suffix
2 months

4 162 397 tok.
4 months

8 302 320
6 months

12 535 480
12 months

24 915 369
24 months

49 485 568
36 months

74 917 798

-(z)ione
13.0
13.1
13.3
13.4
13.7
13.9

-mente
4.3
4.3
4.2
4.2
4.2
4.2

-nza
2.8
2.8
2.8
2.7
2.8
2.8

-(t)ura
0.8
0.8
0.8
0.8
0.8
0.8

3. Ranking productivities for Italian deverbal and deadjectival word formation
(6)  For the deverbal domain: 



(a) the suffixes -mento, -(z)ione, -(t)ura, -aggio, -nza forming action nouns:



cambiare → cambiamento

‘change’



trasformare → trasformazione
‘transformation’

· 

dedcadere → decadenza

‘decay’



mappare → mappatura

‘mapping’



lavare → lavaggio


‘washing’


(b) the adjectival suffixes -bile ‘-able’ and ‑evole:


lavare → lavabile


‘wash-able’



mancare → manchevole

‘faulty’


(c) the prefix ri- ‘re-’:


giocare → rigiocare ‘play again’







dare → ridare ‘give back’/ ‘give again’

(d) the suffixes -(t)ore and -trice forming masculine/ feminine agent and instrument nouns   and also deverbal adjectives with agentive semantics:



giocare → giocatore / giocatrice
‘player’ / ‘player (f.)’



calcolare → calcolatore ‘computer’ / calcolatrice ‘pocket calculator’


uno sguardo rivelatore

‘a revealing (m.) glance’



un’osservazione rivelatrice

‘a revealing (f.) observation’
(7) For the deadjectival domain:


(a) the suffixes -ità, -ezza forming quality nouns;

· 

vero → verità



‘truth’



bello → bellezza


‘beauty’

· 
(b) the negative prefix in- ‘un-’ / ‘in-’:
utile → inutile ‘useless’


(c) the adverbializing suffix -mente  ‘-ly’:
fermo → fermamente ‘firmly’


(d) the elative suffix ‑issimo:

bello → bellissimo ‘very beautiful’
(8)
Token frequency for the Italian derivational affixes considered

Affix
Nmaxaffix
(= N in the whole corpus)
token frequency (‰)

-(z)ione
1 043 979
13.9

-ità/-età
356 857
4.8

-mente
317 725
4.2

-(t)ore
273 706
3.7

ri-
270 066
3.6

-mento
257 216
3.4

-nza
208 365
2.8

in- 
146 982
2.0

-bile
102 904
1.4

-ezza
69 090
0.9

-(t)ura
63 800
0.9

-issimo
51 636
0.7

-trice
23 780
0.3

-aggio
22 019
0.3

-evole
19 076
0.3

(9)
Italian derivational affixes ranked by productivity at different values of N


P(N) ·103

Affixes
N=19 000
N=50 000
N=100 000

-issimo
25.8
12.9


-mente

10.1
6.4

-bile
11.3
6.3
4.1

-ità/-età

6.3
3.7

-trice 
10.8



-(t)ore

5.0
3.2

-mento

4.9
3.1

-(z)ione


2.7

ri-

3.8
2.3

-(t)ura
6.6
3.5


in-
4.1
2.1
1.3

-ezza
2.7
1.3


-aggio
1.5



-nza
0.7
0.3
0.2

-evole
0.3



(10)
perdonanza 

‘forgiveness’


afferenza  

‘membership’ 


bisognevole

‘needy’

ammaestrevole
‘exemplary’
(11)
Italian derivational affixes ranked by productivity calculated for the full 36-months corpus 
(Baayen’s procedure)
Affixes
P(Nmax) ·103
Nmax
V(Nmax)
h(Nmax)

-issimo
12.5
51 636
1697
643

-trice
9.4
23 780
645
224

-bile
4.0
102 904
1117
409

-(t)ura
3.0
63 800
561
189

-mente
2.6
317 725
2767
825

-(t)ore
1.7
273 706
1480
461

-mento
1.6
257 193
1405
402

-ità/-età
1.5
356 852
1962
544

-aggio
1.3
22 019
115
29

ri-
1.2
270 066
935
312

in-
1.0
146 982
767
148

-ezza
1.0
69 094
324
70

-(z)ione
0.5
1 043 979
2363
486

-evole
0.3
19 076
61
6

-nza
0.1
208 362
225
29

(12)
parl-are
→
parl-ava ‘he was speaking’, parl-avano ‘they were speaking’

(13)
Productivity for 3rd person singular and plural imperfect indicative (Baayen’s procedure)

Affixes
P(Nmax) ·103
Nmax
V(Nmax)
h(Nmax)

-ava
6.5
104642
2736
680

-avano
18.1
35780
2048
649

(14)
Productivity for 3rd person singular and plural imperfect indicative 


(variable-corpus procedure)


P(N) ·103

Affixes
N = 19 000
N = 35 000

-ava
31.5
18.1

-avano
31.7
18.1

4. What counts as a type of a given affix?  (cf. Plag 1999:108, Bauer 2001:151) 

4.1. Questions of polysemy and lexicalization

(15)
detrimento
‘detriment’



ovazione
‘ovation’


massaggio
‘massage’


cesura

‘interruption’

(16)
elemento
‘element’


dimensione
‘dimension’


equipaggio
‘crew’


figura

‘figure’

(17)
sedimento ‘sediment’

vs. 
sedere ‘to sit’ 


stazione ‘station’ 

vs.
stare ‘to stay’


temperatura ‘temperature’ 
vs.
temperare ‘to temper’ 

· 
sentenza ‘verdict’ 

vs.
sentire ‘to hear, feel’

(18)
Regular polysemy:

· 
abitazione

‘house’

· 
accampamento
‘(military) camp’

· 
ingranaggio

‘gear’

· 
creatura

‘creature’

4.2. Questions of allomorphy
(19)
Thornton (1990-91)
Scalise (1984)


a.
fondazione ‘foundation’
[[fonda]VT –zione]N
[[fondat]PastPtc –ione]N


spedizione  ‘shipment’
[[spedi]VT –zione]N
[[spedit]PastPtc –ione]N


apparizione ‘apparition’
[[appari]VT –zione]N
*[[appars]PastPtc –ione]N

b.
delusione ‘disappointment’
*[[deludi]VT –zione]N
[[delus]PastPtc –ione]N


assunzione ‘employment’
*[[assumi]VT –zione]N
[[assunt]PastPtc –ione]N
(20)
adesione ‘adhesion’
*[[aderi]VT –zione]N
*[[aderit]PastPtc –ione]N




[[ades]LatPtc –ione]N

emissione ‘emission’
*[[emetti]VT –zione]N
*[[emess]PastPtc –ione]N 






[[emiss]LatPtc –ione]N


(21)
Types, tokens and hapaxes for the three strata of ‑(z)ione, -(t)ura  and ‑(t)ore derivatives
-(z)ione


N
V
h

VT + -zione
552 818
53.0%
1930
81.7%
440
88.5%

Irreg. It. PP + -ione
153 530
14.7%
176
7.5%
20
4.0%

Latinate PP
269 861
25.8%
204
8.6%
17
3.4%

Other allomorphies
67 770
6.5%
53
2.2%
9
1.8%

Tot.
1 043 979
100,0%
2363
100.0%
486
100.0%

-(t)ura


N
V
h

VT + -tura
23 198
36.4%
512
90.6%
181
95.8%

Irreg. It. PP + -ura
29 494
46.2%
38
6.7%
5
2.6%

Latinate PP 
5466
8.6%
7
1.2%
0
0,0%

Other allomorphies
5642
8.8%
8
1.4%
3
1.6%

Tot.
63 800
100.0%
565
100.0%
189
100.0%

-(t)ore


N
V
h

VT + -tore
160 142
58.5%
1307
88.3%
436
94.6%

Irreg It. PP + -ore
50 213
18.3%
56
3.8%
7
1.5%

Latinate PP 
50 031
18.3%
85
5.7%
12
2.6%

Other allomorphies
13 320
4.9%
32
2.2%
6
1.3%

Tot.
273 706
100.0%
1480
100.0%
461
100.0%

(22)
Productivity of -(z)ione including or excluding allomorphies (Baayen’s procedure)

Allomorphic types
· P  ·103
N
V
h

VT + -zione
0.80
552 818
1930
440

incl. all allomorphies
0.47
1 043 979
2363
486

(23)
Productivity of -(z)ione including or excluding allomorphies (our procedure)

Allomorphic types
· P  ·103
N
· subcorpus size (months)
h

VT + -zione
0.80
552 818
36
440

incl. all allomorphies
0.73
539 925
19
392

(24)
Comparing feminine vs. masculine agentive suffixes

Suffixes
P(N0 = 23 780) ·103
Baayen’s P ·103

VT + -tore
9.0
2.7

-trice
9.4
9.4

5. The inner derivational cycles

(24)
a.
[under-[development]]




b.
[[underdevelop]-ment]



(25)
[[unwilling]- ly]


[[inutil]-mente] ‘uselessly’ from utile ‘useful’


[un-[willingly]



[in-[utilmente]]

(26)
(a) from in-adjectives: quality nouns 
[inutil]-ità]  ‘useless-ness’





manner adverbs 
[inutil]-mente] ‘useless-ly’

· 
(b) from ri-verbs:
action nouns 

[riparte]-nza]  ‘restart (N)’

· 



agent nouns 

[rivendi]-tore]  ‘resell-er’





possibility adjectives 
[ripaga]-bile]  ‘repay-able’

· 
(c) from izza-verbs:
action nouns in -zione

[[modernizza]-zione] ‘modernization’

· 



adjectives in -nte

[[modernizza]-nte] ‘modernizing’

· 



adjectives in -bile

[[utilizza]-bile] ‘usable’

· 



agent nouns in -tore

[[modernizza]-tore] ‘modernizer’

(d) from bile-adjectives: manner adverbs


[[prevedibil]-mente] ‘predictably’

· 



  quality nouns in -ità


[[prevedibil]-ità] ‘predictabity’





  negative adjectives prefixed by in-
[im-[prevedibile]] ‘unpredictable’

(27)
The relevance of inner cycles for some Italian derivational affixes
Affix
Nmax including inner cycles
Nmax including outmost cycle only
% of tokens

from inner cycles

-mente
317 725
317 725
0%

-ezza
69 236
69 094
0.2%

-issimo
51 894
51 636
0.5%

-mento
276 856
257193
7.1%

in-
202 744
146 982
27.5%

-izza-
149 061
96 491
35.3%

ri-
500 912
270 066
46.1%

-bile
247 547
102 904
58.4%

(28)
Baayen’s productivity with and without inner cycles

Affix
Nmax
V(Nmax)
h(Nmax)
P(Nmax) ·103


all cycles
outmost cycle only
all cycles
outmost cycle only
all cycles
outmost cycle only
all cycles
outmost cycle only

in-
202 744
146 982
779
767
140
148
0.7
1.0

-izza-
149 061
96 491
882
717
346
280
2.3
2.9

ri-
500 912
270 066
989
935
325
312
0.6
1.2

-bile
247 392
102 904
1203
1117
417
409
1.7
4.0

(29)
Productivity with and without inner cycles following the variable-corpus procedure

P ·103

ri- (N0 = 270 066)
-izza- (N0 = 96 491)
in- (N0 = 146 982)
-bile (N0 = 102 871)

outmost cycle

(full corpus)
all cycles

(19 months)
outmost cycle

(full corpus)
all cycles

(23 months)
outmost cycle

(full corpus)
all cycles

(26 months)
outmost cycle

(full corpus)
all cycles

(15 months)

1.2
1.1
2.9
3.0
1.0
0.9
4.0
2.9

· (30)
Tokens, types and hapaxes for evaluative prefixes:

affix
N of tokens
freq. (‰)
V
h

super-
8966
0.120
1147
667

micro-
2869
0.038
437
276

mini-
1830
0.024
612
383

iper-
1674
0.022
389
276

maxi-
1617
0.022
365
230

ultra-
1557
0.021
301
196

mega-
1399
0.019
426
252

(31)
The elative -issimo compared  with low frequency evaluative prefixes

Affix
P (N= 8966)

‰
P (N=1400)

‰

mega-

180

iper-

174

super-
74.4
165

maxi-

151

ultra-

129

-issimo
41.2


6. Conclusion

The ‘variable-corpus’ procedure 

-
allows a meaningful comparison between the productivity ratios of affixes with very different token frequencies;

- 
allows a consistent ranking by productivity of suffixes within a given derivational domain;

· minimizes the impact of counting or leaving out the inner-cycle derivations;
· minimizes the impact of counting or leaving out heavily allomorphic and lexicalized items.
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