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Outline 2

• Delineating the border between inflection and derivation
• Morphological representations used in the current research
• Main study: Comparison of the current morphological representations

– Available data for Czech
– Measurement of the influence on results
– Differences and Discussion

• Case study: Word-formation meanings at the border
• Conclusions and Future work
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• The distinction between inflection and derivation remains unresolved
in morphology (Anderson 1982; Dressler 1989; Booij 1996; Haspelmath
1996; Corbett 2010; Spencer 2013; Štekauer 2015).

• Recent computational approaches have addressed this by contrasting
the properties of sets of word pairs standing in the same morphological
relation. However, different morphological representations are used
across studies (Bonami and Paperno 2018; Rosa and Žabokrtský 2019;
Copot et al. 2022; Haley et al. 2024).

• We exploit the issue of delineating the border between inflection
and derivation to study the influence of different morphological
representations on the results of the issue.



A basic theoretical divide 4

• Two general families of approaches within word-based morphology:
1. Rooted tree approaches: every word is uniquely characterized by

its relation to a unique designated ancestor.
Word formation Inflection

driveV

driver driverless

driveN

driveable driveability

drive

driving

drove driven

drives

– In word formation: Aronoff 1976 and many others.
– In inflection: Boyé 2000, Albright 2003.
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2. Paradigmatic approaches: every word is characterized by its place
in a network of content-based relations.

Word formation Inflection

driveVdriveN

driverdrivable

drive

drives

driving

drove

driven

– In inflection: Matthews 1972 and many others
– In word formation: minority position since Robins 1959
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• Some mix and match the two approaches
– E.g., tree-based word formation, paradigmatic inflection

• Others defend having a consistent approach to both
– See, e.g., Bochner 1993, Bonami and Strnadová 2019 for a defense

of a uniformly paradigmatic approach.



Consequences for empirical study of inflection vs. derivation 7

• Bonami and Paperno 2018: fully paradigmatic approach, i.e. they
compare sets of pairs of words such that:
– The two words are in any two cells in the paradigm of the same

lexeme.
– The two words are each in one cell in the paradigm of two different

lexemes related by derivation.
• Haley et al. 2024: tree-based approach, i.e. they compare sets of pairs

of words such that:
– One is the citation form for a lexeme, the other one is another form of

the same lexeme.
– Both are citation forms of two lexemes related by derivation.



Consequences for empirical study of inflection vs. derivation 8

Paradigmatic approach Tree-based approach

driveV

drivesV

drovedriven

driving

drivable

driveN

drivesNdriver

drivers

driveV

drivesV

drovedriven

driving

drivable

driveN

drivesNdriver

drivers



Another type of difference 9

Derivation Inflection
Bonami and Paperno 2018 Haley et al. 2024 Both

physics∼ physician
phonetics∼ phonetician

biology∼ biologist
morphology∼morphologist

geometry∼ geometer
philosophy∼ philosopher

· · · ∼ · · ·

physic∼ physician
phonetics∼ phonetician

· · · ∼ · · ·

biology∼ biologist
morphology∼morphologist

· · · ∼ · · ·

geometry∼ geometer
philosophy∼ philosopher

· · · ∼ · · ·

wash∼washed
miss∼missed
sing∼ sang
ring∼ rang

leave∼ left
keep∼ kept
· · · ∼ · · ·

Content-based Form-based Content-based



MAIN STUDY:

Comparison of morphological
representations



Data available for Czech 11

• Word embeddings (Kyjánek and Bonami 2022) based on
– Word2vec (Mikolov et al. 2013)
– SYN v9 corpus (Křen et al. 2021)

– 362M sentences, 4,719M tokens; 7.3M lemmas

• MorfFlexCZ 2.0 (Hajič et al. 2020)
– inflectional morphological lexicon
– 125.3M lemma-tag-wordform triples

• DeriNet 2.1 (Vidra et al. 2021)
– derivational morphological lexicon
– 1M lemmas; 782,814 derivations



Data prepared for our study 12

• We analyze morphological categories, exemplifying canonical inflection,
derivation, and intermediate cases. We analyse the following types of
contrasts:

Cases (1-7)N,A NegationA,V (ne-) LocationN (-írna, -iště, -ebna, -[á|a]rna, -ovna, -elna, -isko)
Tense (Pa, Pr, Ft)V PossessivityA (-ův, -in) Masculine-FeminineN (-ová, -ka, -yně, -ice, -ovna, -ezna)
Number (Pl, Sg)N,A,V ActionN (-ní, -ace) DiminutiveN (-ka, -ička, -áček, -(n)ek, -ík, -enka, -ečka)
Gender (M, I, F, N)A VerbalisationV (-ovat) AgentN (-ář, -ák, -(n)ík, -tel, -ař, -ač, -ce, -ič, -eč, -ec)
Grade (1, 2, 3)A,D AbilityA (-telný)
Person (1, 2, 3)V StateN (-ost) +/- derivation for the purpose of this research
Aspect (P, I)V +/- inflection for the purpose of this research

• For each contrast (e.g., case: nominative → instrumental), we randomly
sample 100 pairs of words (freq > 50).
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Form Syntactic/semantic prop.
M

ag
ni

tu
de

of
th

e
ch

an
ge MForm MEmbed

Va
ria

bi
lit

y
of

th
e

ch
an

ge VForm VEmbed



MForm : Magnitude of the change in form 14

MForm = 1
N

∑N
i=1 Levenshtein(bi, ci)

• Measures the average edit
distance between pairs of words in
the same morphological relation.

• Expectation: higher distance for
derivational than for inflectional
relations.

Example Cost
w a s h + +
w a s h e d

2 additions

l e a v e
l e + f t

2 replaces,
1 addition

MForm = 1
2
(2 + 3) = 1

2
· 5 = 2.5
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Distributions differ, but overall, neither approach documents a difference in
central tendency between inflection and derivation.



VForm : Variability of the change in form 16

VForm =
∑M

i=1

∑M
j=1 FTi

· FTj
· Levenshtein(Ti, Tj)

• Measures the frequency-weighted
edit distance between so-called
edit templates constructed from
pairs of words conveying the
same morphological relation.

• Expectation: higher distance for
derivational than for inflectional
relations (Dressler 1989; Plank
1994).

Example Template
w a s h + +
w a s h e d

_ed

d o +
d i d

_Xid

VForm = 0.2 · 0.8 · Lev(_ed,_Xid)
+0.2 · 0.8 · Lev(_Xid,_ed) = 32



Results: VForm 17

The two approaches lead to very similar results, finding no noticeable
difference between inflection and derivation.



MEmbed : Magnitude of the change in syn/sem properties 18

MEmbed =
1

N

N∑
i=1

||E(ci)− E(bi)||

• Measures the average distributional
distance between pairs of words in
the same morphological relation.

• Expectation: higher distance for
derivational than for inflectional
relations (Dressler 1989; Rosa and
Žabokrtský 2019).

x

y

washable

wash

washed



Results: MEmbed 19

Both approaches find higher distances for derivation than inflection, with a
sharper effect in the tree-based approach.



VEmbed : Variability of the change in syn/sem properties 20

VEmbed =
K∑
k=1

Var(Dk, ∗)

• Measures the average
dispersion of difference vectors
between pairs of words in the
same morphological relation.

• Expectation: higher dispersion
for derivational than for
inflectional relations (Bonami
and Paperno 2018). x

y

washed - wash
did - do

doable - do

washable - wash



Results: VEmbed 21

Both approaches find higher dispersion for derivation than inflection, with a
sharper effect in the tree-based approach.



CASE STUDY:

Diminutive formation
vs.

Gender paired personal nouns



What about intermediate cases of inflection vs. derivation? 23

• Tree-based representation seems to be relatively coarse compared to
the paradigmatic representation. If an affix is polyfunctional, many
word-formation meanings can be encoded in the same category; e.g.,

učitel (teacher) → učitel-ka (female teacher) – masculine-feminine pair
skříň (cupboard) → skříň-ka (small cupbard) – diminutive
both belonging to the tree-based category N-N with the affix -ka

What effect do both representations have on the results?

• We verified that and also added a tree-based sampling by form
representation that distinguishes different -ka.



Results: MForm & VForm 24



Results: MEmbed & VEmbed 25



Discussion,
Conclusions & Future work
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• The main part of the study shows:
– There is no huge discrepancy between the approaches and

measures when modelling inflection vs. derivation.
– The tree-based approach seems to overestimate differences

between inflection and derivation.
• The case study brings more interpretable data and shows the diversity.

– Lumping of forms can be misleading (cf. middle graph).
– Sometimes, the approaches disagree; sometimes, they do not. . .

• We showed that theoretical stances of how morphological data is
organised shape empirical generalisations. However, more research
needs to be done, not across languages, but into the details of this area.
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