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Estonian adessive case and postposition peal ‘on’
(1) suured liha kaosid ollid lava pial (MUH)

big-NOM meat-GEN bowl-NOM be.PST table-GEN on

‘the big bowls of meat were on the table’

(2) nied õlid kaa lauwal sis (LÜG)

they-NOM be.PST also table-ADE then

‘these were also on the table then’
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Estonian adessive case and postposition peal ‘on’
(1) suured liha kaosid ollid lava pial (MUH)

big-NOM meat-GEN bowl-NOM be.PST table-GEN on

‘the big bowls of meat were on the table’

(2) nied õlid kaa lauwal sis (LÜG)

they-NOM be.PST also table-ADE then

‘these were also on the table then’ LANDMARK
TRAJECTOR
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The polysemous nature of ADE construction
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Overall research question and aims

CVL = corpus-based variationist linguistics 

I am interested in:

● morophosyntactic alternation phenomenon, e.g. locative cases vs. 
postpositions (ade vs. peal)
○ what drives speakers’ choice between morphosyntactic alternatives 
○ what are the statistical methods available to model these choices, e.g. 

regression, memory-based learning, NDL, analogical modelling, the “tree 
& forest” method, Bayesian modelling
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Overall research question and aims

I subscribe to:

- empirical, usage-based linguistics (using either corpus-based or 
experimental data)

- probabilistic view of grammar (cf. Bresnan 2007, Bresnan et al. 2007, 
Bresnan & Ford 2010, Tagliamonte & Baayen 2012, Divjak & Arppe 
2013, Szmrecsanyi 2013)

DISCLAIMER: I am not a dialectologist, but...
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The Corpus of Estonian Dialects (CED 2015)
http://www.murre.ut.ee/mkweb/

● Data collected in October 2014 -> the corpus consisted of 834,311 
morphologically annotated tokens in total from 10 dialect areas

● Recordings mostly from 1960s - 1970s
● Traditional dialect interviews where informants talk about past events, 

customs, work and their everyday lives
● Long monologous passages
● “Traditional problems” (cf. Tagliamonte & Baayen 2012: 142-143):

○ not highly educated
○ non-mobile
○ elderly people

8



Overview of the dataset
● Data collected and annotated 
● in collaboration with Maarja-Liisa Pilvik and Kristel Uiboaed 
● Data collected automatically with an R script
● We extracted all the instances of the adessive case and the 

adposition peal with the symmetrical context span of 10 words

TOTAL OUR DATASET

Adessive 14,710 722

Peal 1,586 1,310

TOTAL 16,296 2,032
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(Klavan, Pilvik & Uiboaed 2015: 198)



Klavan, Pilvik & Uiboaed (2015)

● In order to test the relevance of the different predictors, we applied 
several methods for statistical analysis:
○ Mixed-effects logistic regression (Pinheiro & Bates 2002)
○ Classification trees & random forests (Breiman 2001, Strobl et al. 2009)

Formula for mixed-effects logistic regression:
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C = 0.94 Accuracy = 87% Baseline = 64%

15
(Klavan, Pilvik & Uiboaed 2015: 203)



C = 0.83
Accuracy = 76%
Baseline = 64%
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(Klavan, Pilvik & Uiboaed 2015: 212)



To re-cap: Klavan, Pilvik & Uiboaed (2015)

● We showed that the variation between ADE/PEAL in non-standard, 
spoken language is not free -> the choice depends on:
○ Specific lemmas
○ Length, complexity and type of Landmark
○ Verb 
○ Dialect

● But, there are important factors missing from the models, e.g. 
frequency & persistence

● Going on a fishing trip...
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FREQUENCY
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Ellis, Nick C. 2002. Frequency effects in language processing. A review with 
implications for theories of implicit and explicit language acquisition. Studies in 
Second Language Acquisition, 24, 143 - 188.

“Frequency plays a large part in explaining sociolinguistic 
variation and language change.”

“Learners’ sensitivity to frequency in all these domains has 
implications for theories of implicit and explicit learning and 

their interactions.”

(Ellis 2002: 143)
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General predictions & assumptions

● Language users know the relative frequencies with which certain 
nouns appear with different locative cases and postpositions

● Assumption: such information is acquired through experience with 
input that exhibits distributional properties (Ellis 2002: 144)

● “The effects of frequency in input are modulated by the need to 
simultaneously satisfy the constraints of all other constructions that 
are represented in the learner’s system.” (Ellis 2002: 145)
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C = 0.94 Accuracy = 87% Baseline = 64%
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Wordcloud of the 
419 lemmas used 
together with the 
adessive or peal 
construction in 
the dataset
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Frequency of the 419 
lemmas used together with 
the adessive or peal 
construction in the dataset
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Which frequency measures? Analysis of contingency
● A wide variety of measures are available to determine the degree of 

association between a cue and an outcome, or, in the case of language, 
between a linguistic form and its function. 

● The following measures are among 
the most widely used 
(Gries & Ellis 2015: 23):
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Table: Schematic co-occurrence table of token frequencies 
for association measures (Gries & Ellis 2015: 236)

Observed 
frequencies Element y Other elements Totals

Element x a b a + b

Other elements c d c + d

Totals a + c b + d a + b + c + d = N
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Table: Schematic co-occurrence table of token frequencies 
for association measures

Observed 
frequencies

Element y = laud 
‘table’ Other elements Totals

Element x = ade a b a + b

Other elements c d c + d

Totals a + c b + d a + b + c + d = N
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Table: Schematic co-occurrence table of token frequencies 
for association measures

Observed 
frequencies

Element y = laud 
‘table’ Other elements Totals

Element x = ade a = 16 b a + b

Other elements c d c + d

Totals a + c b + d a + b + c + d = N
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Table: Schematic co-occurrence table of token frequencies 
for association measures

Observed 
frequencies

Element y = laud 
‘table’ Other elements Totals

Element x = ade a = 16 b = 706 a + b

Other elements c d c + d

Totals a + c b + d a + b + c + d = N
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Table: Schematic co-occurrence table of token frequencies 
for association measures

Observed 
frequencies

Element y = laud 
‘table’ Other elements Totals

Element x = ade a = 16 b = 706 a + b

Other elements c = 845 d c + d

Totals a + c b + d a + b + c + d = N
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Table: Schematic co-occurrence table of token frequencies 
for association measures

Observed 
frequencies

Element y = laud 
‘table’ Other elements Totals

Element x = ade a = 16 b = 706 a + b

Other elements c = 845 d = 832,744 c + d

Totals a + c b + d a + b + c + d = N

N = corpus size (total number of annotated tokens = 834,311)
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Frequency measures included in the study
● -log10pFisher-Yates exact test
● Delta P

All computations were done with Gries’ R script for coll.analysis 3.2

Other measures to be calculated in further work:

● Surprisal
● Entropy 
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The Fisher-Yates exact test (Ellis & Ferreira-Junior 2009)

All computations were done with Gries’ R script for coll.analysis 3.2: 
● the script uses an exact binomial test (the Fisher Yates exact test) to quantify 

the association strength between the noun and the ade/peal construction they 
occur in 

● it provides a p-value for each noun with a construction 
● it log transforms the p-value (to the base of 10) such that highly positive and 

highly negative values indicate a large degree of attraction and repulsion 
respectively, while 0 indicates random co-occurrence

● an (absolute) plog value that is equal to or higher than 1.3 corresponds to a 
probability error of 5% or less
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The Fisher-Yates exact test (Gries 2007)
Why this measure is good?

- It is preferred to the more common χ2 because it does not violate distributional 
assumptions

Why this measure is not so good?

- It is a measure of the two-way dependency between a pair of events, but 
associations are not necessarily reciprocal in strength - we need additional 
measures to assess separately the directional relations
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ΔP (Allan 1980; Ellis & Ferreira-Junior 2009)

● ΔP is the probability of the outcome given the cue P(O|C) minus the 
probability of the outcome in the absence of the cue P(O|-C)

● when these are the same, when the outcome is just as likely when the cue is 
present as when it is not, there is no covariation between the two events and 
ΔP = 0 

● ΔP approaches 1.0 as the presence of the cue increases the likelihood of the 
outcome and approaches -1.0 as the cue decreases the chance of the 
outcome

=> It can thus be used as a measure of the degree to which a particular noun is 
distinctive in signaling either ADE or PEAL cx, or, in turn, the degree to which a 
ADE/PEAL cx selects a particular noun
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The input data
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The output data: adessive
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The output data: peal 
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Frequency 
in ADE - 
CX

meri 'sea' 60
maa 'land' 59
heinamaa 
'hayfield'

43

põld 'field' 42

põrand 'floor' 41
koht 'place' 36
pars 'bar' 28
karjamaa 
'pasture'

27

laat 'fair' 18
paik 'place' 16

Top 10 lemma types for the adessive construction
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Frequency 
in ADE - 
CX

Collocation 
Strength 
Fisher Yates 
Exact p log

meri 'sea' 60 meri 'sea' 93.2
maa 'land' 59 põrand 'floor' 82.55
heinamaa 
'hayfield'

43 heinamaa 81.95

põld 'field' 42 maa 'land' 70.94

põrand 'floor' 41 põld 'field' 65.26
koht 'place' 36 karjamaa 54.49
pars 'bar' 28 pars 'bar' 48.89
karjamaa 
'pasture'

27
mander 
'mainland'

41.82

laat 'fair' 18 koht 'place' 40.57
paik 'place' 16 laat 'fair' 33.18

Top 10 lemma types for the adessive construction

● Gries’ script uses an exact 
binomial test to quantify the 
association between the 
words and the adessive/peal 
construction they occur in.

● It provides a p-value for 
each word with each 
ade/peal construction and 
log transforms it.

● An (absolute) plog value that 
is equal to or higher than 1.3 
corresponds to a probability 
of error of 5% or less.
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Frequency 
in ADE - 
CX

Collocation 
Strength 
Fisher Yates 
Exact p log

Delta P 
Constructio
n -> Word

meri 'sea' 60 meri 'sea' 93.2 meri 'sea' 0.08
maa 'land' 59 põrand 'floor' 82.55 maa 'land' 0.08
heinamaa 
'hayfield'

43 heinamaa 81.95 põrand 'floor' 0.06

põld 'field' 42 maa 'land' 70.94 heinamaa 0.06

põrand 'floor' 41 põld 'field' 65.26 põld 'field' 0.06
koht 'place' 36 karjamaa 54.49 koht 'place' 0.05
pars 'bar' 28 pars 'bar' 48.89 karjamaa 0.04
karjamaa 
'pasture'

27
mander 
'mainland'

41.82 pars 'bar' 0.04

laat 'fair' 18 koht 'place' 40.57 mander 0.02
paik 'place' 16 laat 'fair' 33.18 laat 'fair' 0.02

Top 10 lemma types for the adessive construction

Delta P is the 
outcome given 
the cue minus 
the probability 
of the outcome 
in the absence 
of the cue.

It signals the 
degree to which 
a construction 
selects a 
particular type 
in that slot.
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Frequency 
in ADE - 
CX

Collocation 
Strength 
Fisher Yates 
Exact p log

Delta P 
Constructio
n -> Word

Delta P 
Word -> 
Construc
tion

meri 'sea' 60 meri 'sea' 93.2 meri 'sea' 0.08 kresku 1.000
maa 'land' 59 põrand 'floor' 82.55 maa 'land' 0.08 laudu 1.000
heinamaa 
'hayfield'

43 heinamaa 81.95 põrand 'floor' 0.06 ajam 1.000

põld 'field' 42 maa 'land' 70.94 heinamaa 0.06 grammofon 1.000

põrand 'floor' 41 põld 'field' 65.26 põld 'field' 0.06 heinaloog 1.000
koht 'place' 36 karjamaa 54.49 koht 'place' 0.05 hülgejää 1.000
pars 'bar' 28 pars 'bar' 48.89 karjamaa 0.04 kõrgem 1.000
karjamaa 
'pasture'

27
mander 
'mainland'

41.82 pars 'bar' 0.04 kosjatee 1.000

laat 'fair' 18 koht 'place' 40.57 mander 0.02 külavainu 1.000
paik 'place' 16 laat 'fair' 33.18 laat 'fair' 0.02 leeripuu 1.000

Top 10 lemma types for the adessive construction
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Frequency 
in PEAL 
construction

Collocation 
Strength 
Fisher Yates 
Exact p log

Delta P 
Construction 
-> Word

Delta P 
Word -> 
Constructio
n

koht 'place' 83 koht 'place' 101.48 koht 'place' 0.06 korrus 1.00

laud 'table' 70 laud 'table' 93.48 laud 'table' 0.05 lage 1.00

maa 'land' 66 maa 'land' 65.4 maa 'land' 0.05 kangastelg 1.00

põld 'field' 43 põld 'field' 56.03 põld 'field' 0.03 madalam 1.00

tee 'road' 42 tee 'road' 51.08 tee 'road' 0.03 õlg_õled 1.00

pann 'pan' 27 pann 'pan' 47.44 pann 'pan' 0.02 õuemaa 1.00

ots 'tip' 24 külg 'side' 32.9 külg 'side' 0.02 sügavam 1.00

külg 'side' 23 sein 'wall' 25.69 ots 'tip' 0.02 ahjupära 1.00

sein 'wall' 19 muru 'grass' 24.59 sein 'wall' 0.01 elumaa 1.00

meri 'sea' 18 pink 'bench' 22.23 muru 'grass' 0.01 kangaspuu 1.00

Top 10 lemma types for the peal construction
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Distinctive collexeme analysis
Words 

distinctive for 

PEAL freq._ade freq._peal coll.strength

tee 'road' 5 42 4.03

laud 'table' 16 70 3.44

ots 'tip' 2 24 2.92

äär 'edge' 0 15 2.87

pann 'pan' 3 27 2.82

sein 'wall' 1 19 2.75

õu 'yard' 0 14 2.68

nurm 'meadow' 0 13 2.48

muru 'grass' 0 12 2.29

vesi 'water' 0 12 2.29

Words 

distinctive 

fore ADE freq._ade freq._peal coll.strength

meri 'sea' 60 18 13.49

heinamaa 

'heyfield' 43 8 12.29

karjamaa 

'pasture' 27 1 11.00

põrand 'floor' 41 14 8.58

mander 

'mainland' 15 0 6.78

laat 'fair' 18 2 6.21

paik 'place' 16 2 5.39

pars 'bar' 28 12 5.10

vöö 'belt' 7 0 3.15

mägi 

'mountain' 16 8 2.75
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Results: type vs token frequencies

● “Recent work shows that in syntax, as in phonology, the productivity 
of pattern depends on type frequency of the construction”. (Ellis 2002: 
145)

● adessie = 722 tokens (163 types)
● peal = 1310 tokens (339 types)
● cf. present-day written language (Klavan 2012): 

○ adessive = 450 tokens (255 types)
○ peal = 450 tokens (209 types)
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Problematic issues when counting frequencies
● How to count the type/token frequency of compounds?

○ postihobusel ‘on a post-horse’ vs hobusel ‘on a horse’
○ sooheinamaal ‘on a swamp hayfield’ = soo + heinamaal = soo + heina + 

maa
● What to count as the adessive construction? Adessive in the locative 

function vs other functions

Observed 
frequencies

Element y = laud 
‘table’ Other elements Totals

Element x = ade a = 16 b = 706 a + b = 722

Other elements c = 845 d = 832,744 c + d

Totals a + c b + d a + b + c + d = N 45



The adessive construction = frequency of what?
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Problematic issues when counting frequencies
● How to count the type/token frequency of compounds?

○ postihobusel ‘on a post-horse’ vs hobusel ‘on a horse’
○ sooheinamaal ‘on a swamp hayfield’ = soo + heinamaal = soo + heina + 

maa
● What to count as the adessive construction? Adessive in the locative 

function vs other functions

Observed 
frequencies

Element y = laud 
‘table’ Other elements Totals

Element x = ade a = 16 b = 706 a + b = 722

Other elements c = 845 d = 832,744 c + d

Totals a + c b + d a + b + c + d = N

14,710 = the total number 
of all of the adessive 
tokens in the corpus
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Conclusions

● Predictors that play a role in the alternation between adessive and 
peal construction in non-standard, spoken Estonian:
○ semantic predictors (e.g. type and mobility of the Landmark, type 

of verb used in the construction) 
○ morphosyntactic predictors (e.g. length, complexity) 
○ dialect  
○ individual speakers

● Strong associations between specific words and constructions
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But...
● What is the psychological plausibility of the fitted models and the 

different association measures?
○ in need of controlled experimental data to zoom in on the different 

variables and the role they play
● What is the range of alternating constructions?

○ accounting for the polysemy of alternating constructions, e.g. adessive in 
the locative function vs adessive in the other functions

○ the choice is not necessarily binary
● Are the same predictors “responsible” for the alternation between 

other locative cases and adpositions?
○ allative~peale; ablative~pealt; interior cases ~ sisse/sees/seest
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THANK YOU!
thank-PRS.1SG you-2SG

aitäh!
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“Of course, frequency and dimensional central tendency are 
not the only factors that determine activation of candidate 

schemata; 

there are moderating effects of recency of use and of context” 

(Ellis 2002: 147)

53



PERSISTENCE
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Definition of “persistence” (Szmrecsanyi 2006: 2)
the tendency that if speaker A faces a variable Z where he or she has the choice between two or more 
semantically equivalent variants (regardless of whether they are lexical, morphological, or syntactic in 
nature), speaker A’s choice will be affected by

(α) previous exposure to the variable Z, such that use of a specific variant (either by speaker A or by 
another speaker B, to whose output speaker A has been exposed) in previous discourse will make it 
more likely, all other things being equal, that the same variant will be used again by speaker A 
(henceforth: α-persistence); or by

(β) previous exposure to a linguistic pattern Z*, which is not variable in the same way as variable Z 
but parallel to one of variable Z’s variants, such that the use of the linguistic pattern Z* (either by 
speaker A herself or by another speaker B, to whose output speaker A has been exposed) in 
previous discourse will make it more likely, all other things being equal, that the variant of variable Z 
which is parallel to the linguistic pattern Z* will be used by speaker A (henceforth: β-persistence).
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Example: MKT0020 (MID dialect), May 1965
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Example: MKT0020 (MID dialect), May 1965
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