QUANTIFY SYNCRETISM IN SUBJECT-VERB
AGREEMENT MARKING

Yiming Liang & Alexandra Simonenko
November 7-9, 2024

NWAV52, Miami Beach, United States

—

UNIVERSITEIT
GENT




SUBJECT-VERB AGREEMENT SYNCRETISM

Subject-verb agreement:

(1) gif hio of cealdum intingan  cymd bonne sceal mon mid
if she of cold.DAT cause.DAT comes then shall one with

hatum laecedomum lacnian
hot.DAT leechdom.DAT heal INF

‘If it comes of cold causes, one should treat it with hot leech-
doms’ (YCOE, colaece,Lch_I1_[1]:113.4.85) (walkden, 2013: 173)

Syncretism: a morphological exponent corresponds to more than one
combination of features (e.g., number, person)

person | singular | plural
1 hiere hierad
2 hierst hierad
3 hierd hierad

Table 1: Present-tense subject-verb agreement in West Saxon Old English for
"to hear” (Walkden, 2021: 10).



RELATED TO OTHER LINGUISTIC PHENOMENA

Subject-verb agreement syncretism has been argued to be related to
various linguistic phenomena, like:

- Subject expression: Taraldsen’s Generalization (TG): languages
with rich agreement tend to allow pro-drop (Taraldsen, 1980;
van Gelderen, 2000)

- Verbal movement: Rich Agreement Hypothesis (RAH): languages

with rich subject verbal agreement morphology tend to have
V-to-I movement (Kosmeijer, 1986; Kroch et al., 2000)



THE PROBLEM

However, long-standing debates on the validity of those generaliza-
tions, largely due to the operationalization of "syncretism”:

- Dichotomous classification without consensus — conflicting results

Definition W. Sax. OE [Nth. OE [Sth. ME|Nth. ME |Ear. Mod. E
Platzack and Holmberg Rich Rich Rich Rich Rich
(1989)

Roberts (1993: 263-273) Rich Poor | Rich Poor Poor
Rohrbacher (1994, 1999) Rich Poor Rich Poor Poor
Vikner (1997) Rich Rich Rich Rich Rich
Koeneman (2000: 67-84) Rich Rich Rich Rich Poor
Bobaljik (2002) Rich Rich Rich Rich Rich
Koeneman and Zeijlstra Rich Rich Rich Rich Rich?
(2014)

Table 2: Classifications of richness of Historical English (Walkden, 2021: 14).

— Koeneman and Zeijlstra (2014): counter-examples against RAH disappear
under their criterion of “richness” 3



THE PROBLEM

- Dichotomous classification without consensus — conflicting
results

- Diachronic change of the agreement system results from
morphophonological variation:
— multiple endings for one person: late OE, plural persons were
expressed by -ad or -n, with the latter gradually replacing the
former
— a categorical distinction cannot capture the gradient nature
of verbal agreement syncretism



THE PROBLEM

- Dichotomous classification without consensus — conflicting
results

- Diachronic change of the agreement system results from
morphophonological variation:
— multiple endings for one person: late OE, plural persons were
expressed by -ad or -n, with the latter gradually replacing the
former
— a categorical distinction cannot capture the gradient nature
of verbal agreement syncretism

— quantify the degree of syncretism of the agreement system as a
continuum based on corpora



QUANTIFY VERBAL AGREEMENT SYNCRETISM

Verbal ending: More certainty in predicting subject person&number
— less ambiguity in verbal ending (richer agreement)

For example, in modern English:

- P(3sgl-s) =1
- P(1sg|@) = relative frequency of 1sg vs. other non-3sg subjects



QUANTIFY VERBAL AGREEMENT SYNCRETISM

Verbal ending: More certainty in predicting subject person&number
— less ambiguity in verbal ending (richer agreement)

For example, in modern English:

P(3sgl-s) =
P(1sg| @) = relative frequency of 1sg vs. other non-3sg subjects
Overall certainty in predicting subject person&number

= P(1sg|@) - Freq(1sg, @) + ... + P(3sgl-s) - Freq(3sg, -s) + ... P(3pll@) -
freq(3pl, @) ~ Conditional entropy:

H(personlending) =— > Y P(x,y)log P(x]y) (1)

Xeperson yeending

Higher entropy — higher uncertainty of the system — more ambiguity
in verbal endings — more syncretic agreement system



QUANTIFY VERBAL AGREEMENT SYNCRETISM

New problem: conditional entropy is highly sensitive to the unbal-
anced distribution of subject’s person&number in a dataset

- e.g, in correspondences, 1sg subject is predominant. So the
conditional entropy will be low regardless of whether the
agreement system is rich or not

Revise the metric: normalize the conditional entropy by the general
uncertainty of subject’s person&number distribution
— Verbal Agreement Syncretism Score (VASS):

person|ending)

H(
VASS = H(person)

()

- the score is between 0 and 1
- higher VASS — higher syncretism in subject-verbal agreement
- comparable across datasets and languages



CASE STUDY: AGREEMENT IN HISTORICAL ENGLISH

Historical English: having lost its rich agreement system

pers. sg pl pers. sg pl
1 hiere | hierad 1 hear | hear
2 hierst | hierad 2 hear | hear
3 hierd | hierad = 3 hears | hear

Table 3: West Saxon Old English. Table 4: Modern English.



CASE STUDY: AGREEMENT IN HISTORICAL ENGLISH

Historical English: having lost its rich agreement system

pers. sg pl pers. sg pl
1 hiere | hierad 1 hear | hear
2 hierst | hierao 2 hear | hear
3 hierd | hierad = 3 hears | hear
Table 3: West Saxon Old English. Table 4: Modern English.

- Data: Parsed historical corpora of British English prose (YCOE,
PPCME2, PPCEME, PPCMBE2) (Kroch, 2020; Taylor et al., 2003)

- Extraction: present-tense verb (VBP) co-occurring with an overt
pronominal subject, using CorpusSearch2 (Randall, 2010)

- Exclusion: BE, HAVE, auxiliaries, modals, subjects containing
conjunction and subordinate clauses (to exclude subjunctives)

- Dataset: 20,692 datapoints, from 800 to 1913 (separated by 12
traditionally recognized periods of Historical English)



MEASURE VASS IN HISTORICAL ENGLISH

Old English Period 3 (950-1049):

pers. sg pl

1 -e, -0, & -0 (3), -a0 (9), -e, -120(8), -n

2 -(e)st, -e, o 0(6) a (0), -e, -iab(3)
0 (8), -a0 (8), -0 (3), -a0 (3), —e6(6), -1a0(d)

1.00

VASS takes into

o] oning3 account:
~ I (e)st .
° B - relative frequency of
| P the same ending
g .
= B osd, et across different person
& M iatd, ia+t
o and number
o - - we ignored endings
° that occur less than 10
times in a cell
g I u n _ L — 046
2 2 [ T T T
& g 3 @ g g 8

Subjectperson and number (03: 950-1049)



DEVELOPMENT OF VASS OF HISTORICAL ENGLISH

Development Over Time
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A significant increase of VASS (i.e., syncretism) across time (pearson
correlation: 8 = 0.89, p <0.007)




CONCLUSION

- VASS proves successful in quantitatively capturing the historical
increase in English agreement syncretism

- Our metric opens the door to quantitative investigations of the
relationships between agreement syncretism and other
linguistic phenomena, both synchronically and diachronically

- Relation between pro-drop and rich agreement: to investigate

whether there is some correlation between pro-drop rate and
VASS in corpora
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