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1. Introduction

Corpus-based lexicographical work in the 1990s concerning contextual features distinguishing semantically similar words, especially near-synonyms, has discovered differences in their 1) adjacent lexical context (e.g. powerful vs. strong in Church et alii 1991), the 2) syntactic roles which they form part of (e.g. start vs. begin in Biber et alii 1998), or the 3) semantic classifications of some syntactic arguments (e.g. shake-quake verbs in Atkins and Levin 1995). However, these observations have concerned English, with a relatively fixed word order and minimal morphology.

Karlsson has already in the 1980s argued that different noun lexemes in Finnish prefer different inflectional forms on the basis of their basic meanings, and hence also different individual morphological features associated with these forms (Karlsson 1985, 1986). Karlsson also argues that these preferences, designated as focal forms, would not be lexeme-specific, but would rather exhibit grouping according to some, rather general semantic classifications. However, Arppe (2001) has studied two such general semantic groupings of Finnish nouns and observed that these are not fully uniform with respect to the preferred morphological features but instead exhibit several subgroupings, suggesting that Karlsson’s principle could be seen to apply at all levels of semantic classification and grouping. Thus, some inflected forms and the associated morphological features would be common and characteristic for the entire semantic grouping, differentiating the group as a whole from others at the same level of classification, whereas some other inflected forms and morphological features would be differentiating ones, specific to the semantic subgroupings.
In contrast, in the case of Finnish verb lexemes Karlsson has claimed that this word-class would not exhibit similar preferential differentiation based on its semantic groupings. In fact, Karlsson has suggested that verbs would behave as one group in this sense, all sharing the same, single focal inflected form. However, Arppe (2002) has observed differing preferences of inflected forms in the case of a pair of near-synonymous Finnish think verbs, which would be seem to contradict Karlsson’s original stance.

Therefore, the purposes of this paper are two-fold: 1) to demonstrate that the general principle proposed by Karlsson of an association between preferred inflectional forms and meaning also applies for verbs, and 2) to demonstrate that this principle applies in a similar fashion at different levels of granularity of semantic classification and grouping of verbs.
2. Background

As Finnish is a morphologically rich language, its nouns, verbs and adjectives can theoretically have different (inflected) word forms in the thousands. Generally given figures for the number of inflected forms that one can possibly construct in Finnish are just over 1,850 for a noun, just below 6,000 for an adjective, and approximately 20,000 for a verb
. Though such inflectional paradigms can be viewed as both full and their individual members as equal according to some earlier views (by H. Seiler, P. H. Matthews, A. Carstairs and M. Aronoff, as reviewed by Karlsson 1985:137), Karlsson (1985:151) has argued to the contrary that a paradigm should rather be viewed as a gradient continuum. Thus, instead of a two-way division into forms that can and do exist and forms that cannot exist, i.e. starkly as either grammatical or ungrammatical, one should see the paradigm as a profile representing the relative frequencies of its members. These relative frequencies are on their own turn determined as a function of (morpho-)syntactic and semantic properties of the root lexeme (ibidem 1985:149-150; 1986:23), via the respective semantic and syntactic roles they are used in. In such a profile, the most frequently used forms, which Karlsson terms as focal forms, (ibidem 1986:23) are at one end, and the fully deficient forms, i.e. lacunae, at the other, with the remaining forms falling in between these two extremes according to their respective relative frequency.

Karlsson (1986:20-23) suggests that these profiles need not be fully different and idiosyncratic for each individual lexeme, but that there are instead some general types, which are determined by the “basic” meanings of the root lexemes. Thus, in the case of Finnish nouns according to Karlsson, lexemes denoting human agents have as their focal forms the nominative and genitive cases, country names, i.e. locations, the genitive and internal local cases (inessive, elative and illative), mass nouns, the partitive and internal local cases, and temporal nouns the general local cases (essive and translative) or the genitive, respectively. However, Karlsson observed in the two studies altogether only a handful of nouns (and pronouns) with quite prototypical basic meanings, namely hän ‘he/she’, Martti  ‘Martin’, Helsinki ‘Helsinki’, vesi ‘water’, alue ‘area’, and kesä ‘summer’ in the latter study (1986), and 4–10 nouns per basic meaning group in the former study (1985). Therefore, one can firstly very well ask whether the inflectional profiles observed by Karlsson, however sensible they may seem, represent only the lexemes in question or the suggested groups as a whole. Secondly, individual (base form) lexemes need not have a single basic meaning, and furthermore, the basic meaning and its semantic role (in the Fillmorean sense) may vary according to context. Take for instance the English use of ‘rock’ in the locational role of a natural object in ‘stand on a rock’, in the patient/instrumental role of a natural object in ‘throw a rock’, and the patient/instrumental role of a (natural) substance in ‘made of solid rock’. One could further argue that these three different basic semantic classifications for ‘rock’ are present in all of the above utterances, but that one of them is foregrounded over the others or highlighted at a time. Therefore, one can also ask whether and how this semantic ambiguity of individual lexemes reflects on the morphological preferences.
Arppe (2001) tackled these issues by studying a larger number of lexemes representing two basic semantic groups proposed by Karlsson, namely the mass and temporal nouns that correspond to the so-called unique beginners, i.e. top-level categories, of substances and time in the lexical database WordNet (Miller 1990), which has since Karlsson’s original work become a benchmark for general, large-scale semantic hierarchical classification of a language’s lexicon. From a corpus of some two million words of Finnish newspaper text, 25 mass nouns and 31 temporal nouns were selected, starting from the top of the noun frequency list, with a preference for substance nouns with a prototypically concrete meaning, e.g. including ilma ‘air’ but excluding raha ‘money’.
In the case of nouns denoting a time, the results of this later study seem to indicate that these nouns have several subclasses with different focal points with regards to their inflectional profiles, based on their basic meaning or membership in a particular closed category, such as weekdays, months, seasons and quantitative measurements of time, instead of the single one provided by Karlsson. In the case of nouns denoting a substance, most of the mass nouns in this sample also exhibit variation and seem to be “detached” from the internal locative cases, contrary to Karlsson’s expectation, but do not however form any clearly distinguishable subgroups. In their case, one plausible explanation for this may have been that the ambiguity of the studied lexemes, i.e. the usage of the same prototypically concrete substance nouns in non-substance senses, e.g. as locations, may very well reflect on the results. For instance, ilma ‘air’ may be used both in the substance sense in hengittää ilmaa ‘to breathe air’ and in the location sense in olla ilmassa ‘to be in the air (airborne)’ and nousta ilmaan ‘to rise up into the air’. In the end, the results by Arppe (2001) would on the one hand seem to support Karlsson’s notion of inflectional profile types with differing focal points in the case of nouns, but on the other hand they also suggest that one would probably need finer, more specific groupings than those of the same general granularity as originally proposed by Karlsson. Furthermore, in the analysis one might clearly also benefit from the prior word-sense disambiguation of the studied lexemes.
In contrast to nouns, Karlsson has argued that Finnish verbs would not exhibit such clustering around meaning-related focal forms as nouns do, but would rather share one single focal point, namely the active indicative third person singular form, roughly corresponding with English forms such as ‘He/she is/does/sees/thinks/says/feels/wants/etc. …’ (Karlsson 1986:25-26). Karlsson furthermore judges whatever differences there may be discovered as individual idiosyncratic forms rather that as representative of any semantic grouping according to inflectional profiles.  Karlsson based his argument on corpus-based observations of a set of 12 Finnish verbs that are all very frequent, and with a few exceptions actually the most frequent ones, which are typically also highly polysemous. As a consequence it may very well be that the different morphological profiles corresponding to the various senses blur the picture so that without word-sense disambiguation these lexemes will as such indeed appear to only converge around this least marked, lowest common denominator of a focal form, even more so when observed from newspaper text with an emphasis on the reporting narrative text type. In fact, in a study of one of the most polysemous Finnish verbs, namely pitää with a myriad of senses ranging from the very concrete to the very abstract modal ones, e.g. ‘hold up, onto’, ‘keep’, ‘retain’, ‘arrange’ ‘like/love’, ‘consider’, and ‘must/have to’, Arppe (2003) observed that the different senses had significantly differing inflectional profiles, which appeared to neatly form a continuum of meaning chains from the etymologically original concrete sense through the increasingly more abstract ones. Thus, in the case of Finnish verbs it might make sense to start with less polysemous lexemes in the mid-frequent range. Furthermore, Karlsson looked at individual inflected forms instead of the entire inflectional profiles, which approach might not sufficiently expose combinatorial association effects that can rather be discovered with multivariate statistical techniques.

Approaching this issue from the bottom up, Arppe (2002) focused on two synonymous verbs deliberately selected for having as closely similar as possible syntactic valency structures, semantic meaning potentials and relative frequencies, ending with the two think verbs miettiä and pohtia ‘think, reflect, ponder’, and discovered that such near-synonymous verbs can clearly have a number of purely inflectional differences. In fact, very similar observations can already be found from the detailed description of the Finnish modal verb system by Kangasniemi (1992). However, these differences in the inflectional profiles did not by themselves provide direct indications of possible underlying semantic differences that could be used to explain these observations, without resorting to the surrounding argument structure (for such an exploratory study concentrating on the association of the observed morphological differences with the semantic classification of the agent arguments of this verb pair, see Arppe and Järvikivi 2002, Arppe 2004).
Therefore, the objectives of this study are the following. Firstly, it would appear well motivated to study whether sets of near-synonymous Finnish verbs with more than two members would also exhibit differing inflectional profiles in the similar fashion as the verb pair above. Secondly, by extension of the aforementioned one also has grounds to challenge Karlsson’s assertation on the monofocality of the inflectional profiles of Finnish verbs by observing whether the semantic similarity of such synonym groups would be reflected in the inflectional profiles within some broader, but still semantically quite closely related group into which these synonyms belong. This would support my interpretation that Karlsson's notion of focal forms on the basis of semantic grouping could be seen to apply in a similar fashion at different levels of granularity, though not yet conclusively prove this hypothesis. Such results would also establish that morphological features, at least in the case of Finnish, are a contextual category in its own right in differentiating semantically similar words.
2. Research methods and material

As the existing relevant work for Finnish concerning verbs and their morphological preferences, mainly undertaken by Arppe (but see also Vanhatalo 2005 and Jantunen 2001, 2004 for adjectives), has hitherto focused on the lowest level of the semantically most closest and smallest groups, i.e. synonym groups such as the related think and understand verbs
, this study will work upwards from these sets of verb synonyms to the nearest more general levels in the semantic classificational hierarchy, namely the cognition verbs which will be defined below. In lack of a Finnish WordNet, the most comprehensive available classification of Finnish verbs into semantically similar groups and their subdivisions is the hierarchy presented in Pajunen (1982, 2001), which is used in this paper. Pajunen unfortunately provides only the most prototypical representative, in her judgement, for any bottom-level subgrouping in her classification, thus requiring other researchers to substantially complement her groupings with even some quite frequent members synonymous with those provided by Pajunen. For this purpose, the authoritative Suomen kielen perussanakirja, i.e. ‘Basic Dictionary of Finnish’, known in its electronic version as CD-perussanakirja (Haarala et alii 1997) and later referred to by the acronym PSK, has been extensively consulted.
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Figure 1. The semantic classification hierarchy of mental verbs according to Pajunen (1982)
In Pajunen’s (1982: 147-206, 334-336) classification (Figure 1), the synonymous group of think verbs, the most frequent of which are ajatella, miettiä, pohtia and harkita ‘think, ponder, reflect, consider’, and the synonymous group of understand verbs, the most frequent of which are ymmärtää, käsittää, tajuta and oivaltaa ‘understand, comprehend, realize, grasp’, both belong to the group of cognition verbs. In turn, these cognition verbs, together with cognitive capability verbs, such as tahtoa ‘will, want’, haluta ‘want, crave’ and aikoa ‘intend’, and cognitive volition verbs, such as kyetä ‘can, be able to’, osata ‘know (how to)’, and yrittää ‘try’, are combined as the group of thought verbs. Proceeding upwards in the hierarchy, thought verbs, together with perception verbs, such as nähdä ‘see’, katsoa ‘look’ and kuulla ‘hear’, and emotion verbs, such as tuntea ‘feel’, kokea ‘experience’, and surra ‘grieve’, form the group of mental verbs. For all practical purposes, the mental verbs can be considered as one of the seven top-level groupings in Pajunen’s classification, even though she goes on to combine even these into two supergroups, namely the non-operational verbs, to which the mental verbs and the closely related mental-process verbs, such as sanoa ‘say’ and nauraa ‘laugh’, belong to, and the operational (and dynamic) verbs.
For the sake of ensuring the reliability of subsequent statistical analysis and also in order to restrict this study to the most common cognition verbs, a minimum cut-off frequency of 50 observations in the research corpus was set for inclusion in this study. Table 1 provides in frequency order the list of verbs included in this study, indicating whether they were either listed by Pajunen as cognition verbs or classified as such by the author with the help of the PSK dictionary,. An interesting observation is that if any of the verbs listed by Pajunen were observed at all in the research corpus, their frequency also exceeded the preset threshold.
	Finnish cognition verb and English translations
	Pajunen
	Author/PSK/ Corpus
	Frequency

	uskoa ‘believe (in)’
	**
	*
	718

	tietää ’know’
	**
	*
	676

	todeta ‘discover, find out’ (1)
	*
	-
	634

	ymmärtää ’understand’ 
	**
	*
	301

	ajatella ’think’ 
	**
	*
	253

	muistaa ‘remember’
	**
	*
	235

	pohtia ‘ponder’
	-
	*
	235

	arvella ‘guess’
	-
	*
	235

	epäillä ‘doubt, suspect’
	**
	*
	234

	pelätä ‘fear’ (2)
	**
	-
	223

	ihmetellä ‘wonder’
	**
	*
	159

	oppia ‘learn’ (3)
	-
	*
	158

	miettiä  ‘think’
	-
	*
	154

	unohtaa ‘forget’
	**
	*
	136

	opiskella ‘study’ (3)
	-
	*
	126

	luulla ’believe, assume’
	**
	*
	109

	harkita ‘consider’
	-
	*
	105

	muistella ‘reminisce, remember’
	-
	*
	102

	keksiä ‘invent, figure out’
	**
	*
	100

	kuvitella ‘imagine’
	*
	*
	89

	päätellä ‘deduce’
	-
	*
	63

	käsittää  ‘understand, grasp’
	-
	*
	63

	olettaa  ‘assume’
	-
	*
	62

	tajuta ‘understand, get (it)’
	-
	*
	59

	ihmetyttää ‘(be) puzzled’ (4)
	**
	-
	0

	arvata ‘guess’ (4)
	**
	-
	0

	otaksua ‘assume’ (4)
	**
	-
	0

	N
	15
	22
	27


Table 1. List of cognition verbs included in this study, together with their frequencies and indication of whether they were listed by Pajunen (1982) as primary (**) or secondary (*) exemplars of meaning subtype, or classified by the author on the basis of the research corpus and the PSK dictionary (*). NOTES: (1) verb classified by the author as rather belonging to the verbal-expression  subgroup of mental-process verbs; (2) verbs classified by author as rather belonging to the emotion subgroup of mental verbs; (3) verbs classified by author as rather belonging to cognition than (human) action verbs (Pajunen 1982:243-259); (4) not observed at all in the research corpus.
As the research corpus, one month’s worth of Finnish text from Helsingin Sanomat (1995), Finland’s largest daily newspaper, was selected, amounting to slightly below 1.7 million words, when including only body text and excluding headers, captions, and so forth, which are a source of significant repetition in the relatively short newspaper articles. This corpus was automatically morpho-syntactically analyzed with an implementation of the Functional Dependency Grammar parser (Tapanainen and Järvinen 1997) for Finnish (FI-FDG), developed by Connexor <www.connexor.com>. In order to cope with analyzing the multitude of inflected forms in Finnish, the FI-FDG parser, as in practice all parsers of the “Helsinki school”, provides in the morphological analysis a set of morphological features of which the inflected morphological forms is analyzed to consist, which can be directly used as such in the subsequent stages of the analysis. After the automatic analysis, no manual disambiguation or correction of the results was undertaken, and the remaining ambiguity (affecting slightly less than 10% of the observed instances of the studied verbs) were excluded from the ensuing statistical analysis which may naturally have some influence on the results. Altogether, 4,372 instances of the 22 studied cognition verbs were observed in the research corpus, of which 821 belonged to the synonymous subgroup of think verbs and 423 to synonymous subgroup of understand verbs.
Correspondence Analysis (Lebart et alii 1998), an established method in statistics especially popular in French corpus-based linguistics, was then used for the analysis and visualization of the similarities and differences of the inflectional profiles within the studied verb groupings. In practice, correspondence analysis evaluates the observed co-occurrences of two categories of data, which in this linguistic study are on the one hand the lexemes and on the other hand the morphological features, and transforms the results into a combined representation of both categories as points in a multidimensional space, with an aim at reducing the original number of dimensions typically down to two or at the most three which are sufficiently representative for all the data. A peculiar characteristic of correspondence analysis is that it visually organizes the data in the categories into central and peripheral ones, with the increasing distance of any representative of either category from the origin as corresponding to a higher degree of differentiation as compared with the other members with respect to their co-occurrences with the data in the other category. In this way it differs from Self-Organizing Maps and Cluster Analysis, which group items but establish neither a specific center nor a periphery.
3. Results

The results of the correspondence analyses of the four verbs in the think synonym group and the three verbs in the understand synonym group, and the 22 selected cognition verbs are presented in Figures 2, 3 and 4, respectively. In order to facilitate the interpretation of Figure 4 for non-Finnish-speaking readers, the original Finnish base form lexemes have been translated into English (according to table 1 above). In the discussion section of this paper below, however, the original lexemes will be given alongside the English translations. In the statistical analysis, individual morphological features which had both less than 15 observed instances overall in the research corpus and the maximum frequency of such a morphological feature together with any of the studied lexemes was less than 10 were excluded.
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Figure 2. Correspondence analysis of the think lexemes (axes C1-C2)

LEGEND for TAGS in Figures 2, 3 and 4:
Node-specific feature
0_XXX

Finite form
&+MV

Non-finite form
&-MV

Infinitive forms 1-5
INF1, INF2, INF3, INF4, INF5
Present and Past Participle forms
PCP1, PCP2

Active and Passive voice
ACT, PASS

Negated form
NEG

Indicative, Conditional, Potential and Imperative mood
IND, KOND, POT, IMP

Present and Past tense
PRES, PAST

Person and Number of finite forms
SG1, SG2, SG3, PL1, PL3, PL3

Cases (for nominal-like infinitives and participles)
NOM, GEN, PTV, …

Singular and Plural number (for nominal-like forms)
SG, PL

Possessive suffixes (used in non-finite clauses):
POSS:SG1-PL3 

Clitics
-KO (questions),


-KIN (‘also’), -KAAN (‘neither’)
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Figure 3. Correspondence analysis of the understand lexemes (axes C1-C2)

[image: image4.wmf]-1.5-1.0-0.50.00.51.01.5

-

1

.

5

-

1

.

0

-

0

.

5

0

.

0

0

.

5

1

.

0

1

.

5

0_NOM

0_INF4

0_PCP1

0_-KAAN

0_PCP2

0_PASS

0_IMP

0_SG1

0_-KO

0_PAST

0_SG2

0_-KIN

0_SG

0_&-MV

0_POSS:SG1

0_POT

0_ESS

0_SG3

0_IND

0_PL1

0_ABE

0_INE

0_PL

0_V

0_PL2

0_INS

0_&+MV

0_PL3

0_PRES

0_GEN

0_TRA

0_ACT

0_ILL

0_NEG

0_INF1

0_INF2

0_KOND

0_PTV

0_POSS:3

0_INF3

-0.6-0.4-0.20.00.20.40.6

-

0

.

6

-

0

.

4

-

0

.

2

0

.

0

0

.

2

0

.

4

0

.

6


Figure 4. Correspondence analysis of the studied cognition verbs, using English translations (axes C1-C2)
LEGEND for SEMANTIC CLASSIFICATIONS in Figure 4:
think lexeme suffix
xxx_T

understand lexeme suffix
xxx_U

believe/disbelief lexeme suffix
xxx_B, xxx_B-

know lexeme suffix
xxx_K

learn lexeme suffix
xxx_L
4. Interpretation and discussion
In interpreting and assessing the results presented in diagrams in Figures 2, 3 and 4, one should be careful about making statements of the association of individual morphological features – and especially their combinations – with individual studied lexemes. On deeper scrutiny of the research corpus and the full inflected forms on which the diagrams are based it turns out that some of the most outlying morphological features or their combinations, which would appear to be strong candidates as distinguishing traits, have actually only a few instances in the corpus (e.g. the potential mood and negation both overall and in association with ajatella in Figure 2). Likewise, out of several morphological features lying in the same direction only some may co-occur to a significant degree at all among the studied lexemes, and only some together with the lexeme lying in the same direction. For instance, the present participle and third person possessive suffix as well as the past participle and partitive case co-occur several but not many times with harkita. Moreover, there is only one single instance of the co-occurrence of the past participle, partitive case and third person possessive suffix features with harkita, and no co-occurrences of the present participle and partitive case or the third person possessive suffix features with harkita.

Thus, the morphological features are in general best interpreted as forming a background profile by which they together as a group organize and relate the studied lexemes with respect to each other, in a fashion which will be demonstrated below to suggest some very clear semantic interpretations. It is therefore the positioning and grouping of the studied lexemes which is of the foremost linguistic interest and significance in the diagrams. Nevertheless, there are some exceptions of a significant association of an individual morphological feature together with some particular lexemes, which will be indicated in the interpretations below. 
The four Think lexemes appear all to have some distinct aspect in the inflectional profile, as all of them are positioned somewhat off-center with regards to their associations with the individual morphological features in Figure 2. Features which appear in the center and are thus by themselves common and non-distinguishing are both the active and passive voices, both the present and past tenses, and the first infinitive. On the other hand, along the horizontal axis co-occurrence with the features for second infinitive, negation, both first person singular and first person plural and instructive case seem to contrast ajatella from the others. One of these feature associations stem in fact from a particular inflected form, namely ajatellen, which is the second infinitive instructive form of ajatella, corresponding to '(while) thinking (of something)'. Along the vertical axis, both the present participle and past participle, the partitive case and the third person possessive suffix features set harkita apart from the others (one combination of these arising from the attributive non-finite past participle passsive partitive form harkittua '(carefully) considered', whereas the third infinitive feature together with either the illative case or the inessive case is characteristic for both miettiä and pohtia, (originating from miettimään and pohtimaan  'go to think' and miettimässä and pohtimassa 'be thinking').
Somewhat in contrast to the think lexemes, the three understand lexemes are organized on the basis of their inflectional profiles with ymmärtää as the prototype of the group, with käsittää and especially tajuta diverging from the center, both in different directions, as can be seen in Figure 3. Features which appear in the common center are both the active and passive voices, negation, and the present tense. On the horizontal axis, the first person singular possessive suffix very clearly sets both itself and käsittää apart from the others, as this association in fact originates from the idiosyncratic käsittääkseni 'to my knowledge, as far as I understand', which is a non-finite construction consisting of the long form of the first infinitive and the first person singular possessive suffix. Upwards on the vertical axis, the conditional mood appears in absolute terms mostly together with ymmärtää, but in relative terms this difference evens out. In the same direction, the present participle is also associated with various forms of ymmärtää, in particular together with the genitive case, originating from the non-finite constructions ymmärtävän and ymmärtävänsä '(X/he states/expects) that X/he understands'. Downwards on the vertical axis, forms with the past tense feature, to some extent especially in association with the first person singular or the negation features, are associated with tajuta in comparison with the other lexemes, originating from the full forms tajusin 'I understood' and en/ei tajunnut 'I/he did not understand'.
Moving up in the semantic hierarchy to the group of cognition verbs, we can see in Figure 4 that the underlying inflectional profiles position the studied lexemes neatly in a linguistically interpretable manner. Firstly, both the think verbs and the understand verbs are situated together as groups in the same direction from the center (indicated by enclosing dotted borderlines in the Figure), though some verbs from the other semantic subgroupings interleave. Secondly, we can interpret the cognition verbs as a whole to be arranged along the horizontal axis according to the 1) nature of the cognitive process with respect to the asserted knowledge, and along the vertical axis according to the 2) assessed reliability of the asserted knowledge. Thus, along the horizontal axis we can see a shift from systematic construction of knowledge on the left, with harkita 'consider', päätellä 'deduce', oppia 'learn', keksiä 'figure out, invent', ymmärtää 'understand', or their mirror image of 'deconstructing' knowledge, unohtaa 'forget', through accessing such knowledge from memory in the center, with muistaa 'remember' and tietää 'know', towards increasingly haphazard generation or access of knowledge to the right, with olettaa 'assume', luulla 'believe' and arvata 'guess'. Likewise, along the vertical axis we can see a gradual transition from unquestioned reliability of knowledge at the top, with muistaa 'remember', päätellä 'deduce' and tietää 'know', through various degrees of belief rather knowledge in the center, with uskoa 'believe in', olettaa 'assume' and arvata 'guess', to full disbelief at the bottom, with epäillä 'doubt'.
In the case of this larger group of cognition verbs, most of the morphological features are clustered around the center, and are difficult to interpret as significantly associated with any of the studied individual synonym groups or individual lexemes. Nevertheless, in the case of many of the observed morphological features their distribution over the entire set of cognition verbs is far from uniform even in the statistical sense. This is the case with e.g. the all the first and second person singular and plural number features, and the imperative and conditional moods. Furthermore, there are a few outlying individual features, which are in fact associated with some idiosyncratic forms of the studied lexemes. For instance, käsittää 'understand' ja muistaa 'remember' both lie in the same direction as the first person singular possessive suffix feature, originating from the pragmatic hedging non-finite constructions käsittääkseni 'as far as I understand' and muistaakseni ‘as far as I remember/to the best of my knowledge’. At the other end, epäillä 'doubt, suspect'  lies in the same direction as the abessive and essive case features, which originate from two non-finite constructions, the first consisting of the third infinitive abessive form epäilemättä 'without/no doubt', and the second consisting of the passive past participle essive singular form epäiltynä 'under suspicion (for)'.
5. Conclusions and suggestions for further research

In conclusion, the interpretations of the results presented above firstly support the argument, contrary to Karlsson's judgement, that Finnish verbs, as well as nouns, do have characteristic inflectional profileswhich becomes evident when they studied in their entirety using a multivariate statistical method such as correspondence analysis, instead of looking at one morphological feature or form at a time. Furthermore, these inflectional profiles are not arbitrary but correspond in a regular manner with semantic classifications. Secondly, this regularity has been observed to apply in the above results and in earlier studies at several levels of granularity of the underlying semantic classification. However, the results do not give a clear indication of whether lexemes belonging different semantic groups at some level of classification would indeed have in their inflectional profiles one or more particular focal forms, as Karlsson can be interpreted to have strictly meant, which form(s) would be characteristic to the entire semantic group and not merely amount to individual idiosyncreties that have been observed above. 
An ensuing question is what is the role and weight of morphological features viz à viz the other other contextual categories which have in earlier studies been demonstrated to distuingish semantically similar words. In a relatively free word-order language such as Finnish, syntactic relationships are not necessarily adjacent or in the immediate context, and one would need a tree bank for Finnish consisting of a substantial number of syntactically fully analyzed sentences in order to evaluate this on a general level. As such resources are presently lacking, one could instead focus in a further study on a restricted set of lexemes, such as the two synonym groups covered in this study, in order to gain some insight on what the general picture may be in this respect.
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� To be precise, the number of morphologically constructible forms is often calculated as 1,872 for Finnish nouns (2 numbers X 13 cases X 6 possessives X 12 clitics), 5,616 for Finnish adjectives (which have the same morphological feature combinations as nouns in all the three degrees of comparison), and over 20,000 for Finnish verbs, the latter figure depending on how the participial forms, for each of which can one can apply the full noun inflection, are counted in the figure ([530 finite forms + 320 infinitives] X 12 clitics + 5 participles X 1,872). The number of so-called core forms, i.e. those ignoring clitics, is considerably smaller. Of all of these forms, only a fraction can be observed in even very large corpora of millions of words (personal observations of the author in context of this and earlier work)


� In this paper, synonym groups will be denoted by their most frequent and/or prototypical member, e.g. the think verbs, whereas all the more general groupings will be denoted by a descriptive concept, e.g. the cognition verbs.  The names given for these concepts are the author’s translations of the original Finnish terms by Pajunen.





