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Background

Khmer word formation combines residual prefix-like material,
minor-syllable structure, and several types of compounding.

• Khmer is often described as relatively analytic, but it preserves older
Austroasiatic derivational morphology (Alves, 2015a,b, 2019; Jenny and
Sidwell, 2014).

• Minor syllables and presyllables make recurrent left-edge material analytically
separable from stems, but initial material is not automatically an affix
(Pittayaporn, 2015; Butler, 2014, 2015).

• Khmer compounding roughly includes subordinate, coordinate, decorative,
and reduplicative patterns (Ourn and Haiman, 2000; Haiman, 2013; Ourn
and Haiman, 2003).

Received view: historical prefixation is reduced or fossilized; compounding
remains synchronically active.
Question: is this received view really true, and how is each category organized?
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Main Claim

Some prefix families look regular, but they do not
become fully compound-like once dispersion is

size-matched.
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Roadmap

Three studies separate size, productivity, and semantic organization.

1. Productivity vs. family size
Do prefix families and compound families have different productivity
geometry?

2. Productivity vs. semantic shift coherence
Is productivity tied to semantic organization?

3. Semantic-shift entropy
Do larger families spread through semantic space in the same way?
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Method Summary

Corpus frequency and distributional semantics are measured on the
same families.

1. Extract Khmer word types and token frequencies from Khmer Wikipedia.
2. Use those counts to estimate family size V , family token frequency N , and hapax

productivity P , following corpus-based productivity measures (Baayen, 1992, 2009).
3. Use pretrained fastText word vectors for complex forms, stems, and compound

components; items without vector coverage are excluded from semantic tests
(Bojanowski et al., 2017; Grave et al., 2018).

4. Compute semantic transparency and semantic-shift vectors in distributional space
(Bonami and Paperno, 2018; Shen and Baayen, 2022).

Family-level shift coherence and entropy are then computed from those stem-to-word or
other-component-to-word shift vectors.
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Data

Khmer Wikipedia supplies word types and frequencies; word vectors
supply semantic measures.

Class Word types Family units
Prefix families 195 forms; 242 pairs 21 labels; 9 broader families
Subordinate compounds 995 562 first; 692 second
Coordinate compounds 264 377 pooled members
Decorative compounds 238 139 first; 223 second
Reduplicative compounds 13 small comparison class

• “Family” is operational: it groups comparable word-formation items without assuming
a fully productive morpheme.

• Compounds are coded into four descriptive categories, following Khmer descriptive
work (Ourn and Haiman, 2000; Haiman, 2013; Ourn and Haiman, 2003).

• Subordinate: asymmetric component relation; head + dependent, where one
component narrows or elaborates the other.

• Coordinate: symmetrical relation; both components have parallel semantic
status.

• Decorative: recurrent sound/form patterning with weaker compositionality.
• Reduplicative: repeated or near-repeated material; small comparison class.
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Study 1 Question

Do productivity statistics separate prefix families from compound
families?

• We expect larger family size V to be associated with lower hapax productivity P ,
because extent of use and current low-frequency productivity can diverge (Baayen,
1992, 2009; Shen and Baayen, 2022).

• Plot each family in the (logV, logP ) plane.
• If well-accepted productivity measures are diagnostic, prefix families and
compound families should diverge.
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Productivity Measures

Extent of use and low-frequency productivity are measured
separately.

Family size

V = number of attested types

• how large the family is
• realized extent of use
• English un- family: unhappy,
unfair, unclear

Each word type counts once; repeated tokens do not
increase V .

Hapax productivity

P =
V1 + 1

N + 1

• V1: hapax types
• N : family token frequency

The logic follows Baayen’s corpus-based productivity measures (Baayen, 1992, 2009).
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Study 1 Result
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Study 1: Larger families are less hapax-productive
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Study 1 Summary

Productivity measures do not separate prefix families from
compound families.

• Prefix families and subordinate first (head) families both show the same
V –P geometry.

• In both cases, larger families tend to have lower hapax productivity.
• This separation between extent of use and current productivity is also central in

corpus studies of English derivation (Baayen, 1992, 2009), German word
formation (Stupak and Baayen, 2022), and Mandarin Chinese compounds (Shen
and Baayen, 2022).

• Some prefix families therefore look like subordinate first (head) compound
families under the productivity measures.

• Relatively higher-P prefix families such as bəN-, kəN-, and prə- overlap with
subordinate first (head) families in the productivity plane.

• Large saturated prefix families such as k-, p-, and t-.

Study 1 10 / 24



Study 2 Question

If productivity statistics are not enough, does meaning separate the
systems?

• A general expectation in productivity research is that more productive patterns are
more semantically transparent or regular (Baayen and Lieber, 1991; Baayen, 1992;
Bauer, 2001); distributional work makes this testable in vector space (Shen and
Baayen, 2022).

Semantic transparency
• Is a prefixed form close to its
stem?
× no word vectors for prefixes

themselves
• Is a compound close to its
combined components?

Shift coherence
• Do family members move in a
similar semantic direction?

• This asks a more morphological
question.
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Shift Coherence

Shift coherence asks whether family members move in the same
semantic direction.

Prefix-label families
stem → word

Group: same prefix-like label ℓ
Shift: ∆i =

−−→wordi − −−→stemi

Subordinate component families
head family shown: dependent → word

Group: same head/pivot h shown
Shift: ∆i =

−−→wordi −
−→depi

∆̄F =
1

m

m∑
i=1

∆i C(F ) =
1

m

m∑
i=1

cos(∆i, ∆̄F )

Prefix side: grouped by shared prefix-like label, measured by stem–word shifts. Compound side: grouped by shared
component, measured by other-component–word shifts.
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Study 2a Result: Shift Coherence
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Study 2a: Higher P tracks coherent semantic shifts
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Shift-Coherence Summary

Higher-P families tend to have coherent semantic shifts.

• Prefix-label families show the strongest coherence–productivity relation.
• This means higher-P prefix labels contain stem–derived-form pairs that shift in

a consistent semantic direction.
• They are therefore semantically coherent, not simply random lexical residues.

• Subordinate first (head) and second (dependent) compound families show weaker but
reliable parallels.

• This means a shared compound component can organize a productive family
when the other-component-to-word shifts are consistent.

× Coordinate families do not show the same relation.

Examples in the overlapping region include rhotacized labels such as srə-/trə- and nasal
labels such as səN-/bəN-, which preserve organized stem-to-derived-form relations without
implying that all prefix-like material is synchronically productive.
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Study 3 Question

Since prefix and subordinate families both show semantic shifts,
how do those shifts spread as families get larger?

• Regular semantic shift → shift vectors concentrate in fewer regions → lower
entropy.

• Large family size can also raise entropy: more members have more chances to
enter more semantic-shift regions.

• Less regular semantic shift → shift vectors spread across more regions → higher
entropy (Shannon, 1948; Bonami and Paperno, 2018; Shen and Baayen, 2022).

• Raw entropy measures how broadly a family occupies semantic-shift regions.
• The size-matched comparison asks whether a family is more or less
dispersed than random same-size type samples from the same domain.
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How We Calculate Entropy

Entropy measures how widely a family’s semantic shifts spread
across regions.

Higher H means the family’s semantic shifts are less systematic and less consistent.

From shift vectors to regions
1. For each item, calculate a shift

vector:

∆i =
−−→wordi −−−→stemi

∆i =
−−→wordi −

−−−→otheri

2. Normalize the shift vectors and
cluster them into semantic-shift
regions.

3. For each family, count how many
members fall in each region.

Family entropy (Shannon, 1948)

concentrated dispersed

pr =
nr

V
H = −

∑
r

pr log pr

Each type contributes one count; for head families, −−→other is the dependent component. Higher H means more
occupied semantic-shift regions.
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Study 3a Result: Raw Entropy
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Study 3a: Raw semantic-shift entropy
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Study 3a: Raw semantic-shift entropy

Raw entropy is size-sensitive: as prefix and subordinate component families get larger,
they spread into more semantic-shift regions.
+ Low raw entropy may simply reflect small family size, just as many head/dependent
families sit below logV < 3.0.
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How We Calculate Size-Matched Entropy

A larger family has more chances to enter more semantic regions, so
size must be controlled.

1. Observed

one real family
V = 5

Measure the real family’s
dispersion:

Hobs

2. Random baseline

random samples, same V

Draw random type samples
with the same V from the
same constructional domain.
This asks: how dispersed would this
many types be by chance?

3. Read the result

• Lower: constrained
for its size.

• Similar/higher: no
size-controlled
constraint.

Now large V is not
enough: the family must
beat its same-size baseline.

Each observed point gets its own same-V random baseline.
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Study 3b Result: Size-Matched Entropy
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Study 3b: Entropy relative to random same-size type samples

Titles show rank correlations; gray lines are tendency from linear regression. z < 0: less dispersed than random
same-size type samples; z ≈ 0: no size-matched constraint.
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Size-Matched Summary

Size-matched entropy separates local prefix regularity from
compound-like constraint.

• Some nasal and rhotacized prefix labels look regular in productivity and shift
coherence.

• But in size-matched entropy, these prefix labels are not consistently
low-dispersion for their size.

• Subordinate head and dependent families show a weak downward linear
tendency after size matching; prefix families do not.

Interpretation: productive-looking prefix labels show residual organization, but
they do not behave like fully compound-like active families.
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Conclusion

Prefix-like and subordinate component families overlap in
productivity and coherence, but differ in size-matched dispersion.

Study Diagnostic Prefix-like families Subordinate component
families

Study I Hapax productivity Larger families have lower P Larger families have lower P
Study II Coherent shifts Yes: higher-P families show coherent

stem-to-word shifts
Yes: higher-P families show
coherent
other-component-to-word
shifts

Study III Raw entropy vs. size Strong positive size effect: larger
families spread across more regions

Strong positive size effect:
larger families spread across
more regions

Study III Size-matched entropy Not consistently low:
productive-looking labels can remain
dispersed for their size

Weak downward tendency:
larger families are more
constrained

Take-home message: some nasal and rhotacized prefix labels preserve regularity, but
size-matched dispersion keeps them distinct from compound-family productivity.
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Thank You

Thank you
សូមអរគុណ

Questions and suggestions are very welcome.
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