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INTRODUCTION
STEM ALLOMORPHY AND PROCESSING SPEED

• The activation of multiple stem allomorphs at the lemma level appears to facilitate lexical access from form to meaning. 
Words with rich stem allomorphy (e.g., foot ~ feet) are recognized more easily than words with no stem allomorphy (e.g., 
table) (Nikolaev et al., 2014). 

• Based on findings by Järvikivi and Niemi (2002a, 2002b) and the assumption of the Stem Allomorph/Inflectional 
Decomposition model (e.g., Niemi, Laine, & Tuominen, 1994; Laine, Niemi, Koivuselkä-Sallinen, Ahlsén, & Hyönä, 1994), we 
assume that (noun) stem allomorphs have separate representations in the lexicon. Having multiple representations 
activated simultaneously boosts access speed to the lexeme by allowing for multiple, distributed routes to the lexicon, 
according to probability summation principle (Raab, 1962; Miller & Ulrich, 2003). 

• However, higher stem allomorphy is associated with unproductive inflectional classes in Finnish, so it is unclear whether the 
productivity of the inflectional type or the degree of allomorphy affects word recognition times. 

• In the current study, we tested whether an unproductive class of Finish nouns (savi-type nouns) with a moderate amount 
of stem allomorphy (two allomorphs) would pattern with another unproductive class (vesi-type nouns, 3 or more stem 
allomorphs), providing evidence that inflectional class productivity is important, or whether it would pattern with a 
productive class with no stem allomorphy (lasi-type nouns), providing evidence that high stem allomorphy is driving the 
effect. 

METHODS
Stimuli:
• We included 3 classes of Finnish nominal base forms that differ in their paradigmatic complexity (stem allomorphy). 
• The three i-paradigms we used: A partial number and case matrix of a subset of Finnish i-final noun paradigms:

Number of trials: 
99 i-final words (types: vesi, savi, lasi)
99 i-final pseudowords
78 a-final words (fillers)
78 a-final pseudowords (fillers) 

Task: 
Single word lexical decision task

Participants: 
31 native Finnish-speaking young adults
Age: m = 25.4 yrs (SD 5.3); 24f

Data analysis with mixed effect models (e.g., Baayen et al., 2008)
• Response variable: Reaction times (log-transformed)
• Explanatory variables 

• Rated by 16 additional participants:
Familiarity rating                                      Level of concreteness                          Pictureability

• Collected from the Language Bank (of Finland) corpus (131.4 million 
word tokens), WordMill (Turun Sanomat Corpus) (22.7 million word tokens) 
and Suomen kielen perussanakirja 'Basic Dictionary of Finnish' (1990/1994): 

Inflectional type Word length (in letters) Sex of subjects 
Base frequency Bigram frequency Age of subjects
Surface Frequency Initial trigram frequency
Morphological family size Final trigram frequency
Morphological family frequency   Neighborhood density 
Hamming distance of one

RESULTS
SIGNIFICANT EFFECTS

EFFECT OF STEM ALLOMORPHY
• The expected facilitation for vesi-type words was 
found, replicating Nikolaev et al. (2014).
• We observed a facilitation effect only for 
unproductive words (vesi-type) with three or more 
stem allomorphs, meaning that one or two 
allomorphs (savi-type) are not enough to obtain a 
facilitation effect.
• Response latencies to (inflectionally) non-
productive nouns (savi-type) with stem allomorphy
in singular forms do not differ from latencies to 
productive nouns (lasi-type) without stem variation 
in singular (p = .46).

EFFECT OF PRODUCTIVITY
• No effect of productivity status was found. The 
two unproductive classes did not pattern together. 

SIGNIFICANT PREDICTOR VARIABLES
The effect of four variables was facilitatory: 
• Phonological neighborhood density
• Pictureability
• Familiarity
• Morphological family size

The effect of one variable was inhibitory: 
• Morphological family frequency

DISCUSSION
• Our findings with regard to the effect of morphological family size and frequency were similar to those found by 
Baayen et al. (2002) and Pylkkänen et al. (2004). 

• The variables that we obtained ratings for were better predictors than the corpus variables. This may be due to the 
reliance of corpora on text materials as opposed to speech and/or due to native speakers’ integration of multiple 
words from the same morphological family, which can increase subjective frequency. 

•We did not find a linear effect of number of stem allomorphs on response time facilitation during lexical decision. 
Thus, the threshold to observe a facilitation effect of stem allomorphy activation at the lemma level is three 
allomorphs (at least for morphologically complex languages like Finnish).

• (Un)productivity of the inflectional type alone is not enough to show a facilitation (or inhibition) of word 
recognition. There must be a certain number of possible stem allomorphs; we argue that this number is 3 or more.
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Research Questions:  
1) How rich does the stem allomorphy have to be before a facilitatory effect on lexical processing is observed?
2) Do unproductive inflectional types with different degrees of allomorphy show similar facilitatory effects?   


