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Abstract: One of the debated issues regarding Residual Normality is frequency sensitivity in Williams syndrome. We present some data on frequency sensitivity in Hungarian WS subjects. Based on vocabulary measures, we suggest that instead of an across the board frequency insensitivity proposed by some, a higher frequency threshold characterizes their performance. Results from a category fluency task show that while frequency sensitivity in WS is in line with controls, error patterns imply a qualitatively distinct, looser categorical organization. Regarding the much debated issue of morphological overgeneralizations our data suggest that frequency sensitivity cuts across the divisions proposed by dual process theories. In general, some of the frequency effects are the same as in typically developing populations, but with a delayed pattern. Frequency  may be interpreted as supporting RN, but in WS it operates with higher thresholds that might be a general processing feature of WS individuals.    
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One of the key issues regarding the theoretical problem of postulating or questioning parallels between acquired neuropsychological disorders and developmental impairments of a neurogenetic origin, as Thomas & Karmiloff-Smith duly emphasize, is the nature of some of the proposed developmental dissociative patterns. The goal of our commentary is to take up the issue of behavioral-cognitive patterns through presenting some of our results concerning lexical organization in WS.

WS is one of the favorite targets of dissociative developmental theories. Their case is used as an example of impairment in spatial cognition with RN in language (see for a historical survey Bellugi et al, 2000) and of specific within language dissociations between an intact grammar or rule system (RN) and impaired lexical knowledge or associative memory, contrasted in a tone of double dissociation with SLI subjects who are supposed to have an intact associative lexical system (RN) and an impaired grammatical/rule system (Pinker, 1991, 1999, Clahsen, 1999, Ullman & Gopnik, 1999). Thomas & Karmiloff-Smith challenge this simplified identification of developmental patterns with adult dissociative profiles. We would like to present some data on the issue of frequency sensitivity in WS to indicate that the full complexity of dissociations is arising as a result of development. 

One certainly oversimplified interpretation of the within language dissociation proposed by Pinker and Clahsen would be to suppose that related to or caused by the underdevelopment of their lexical-associative system, WS subjects are less sensitive to frequency across the board. In the frame of the Hungarian Williams Syndrome Project we obtained several types of evidence related to this issue. Table 1 summarizes some relevant measures in two lexicon related tasks in our project. 15 subjects with WS (mean age 13,4) were compared to children matched in age and Peabody receptive vocabulary scores (mean age 7,1). 

Table 1. Some overall differences between the WS and control groups in lexical measures

	Task
	Williams syndrome
	Age control
	Vocabulary control

	Picture naming frequent/rare, % correct
	91/65
	97/93
	96/79

	Category fluency, average frequency of items
	95,05
	
	96,85

	Category fluency, average number of rare items 
	16,02
	
	9,58

	Category fluency, non category members 
	3,82
	
	1,81


In the picture naming vocabulary task, WS individuals showed a lower performance than either of their controls (p < 0,05), in line with the impaired lexical system conception. However, frequency effects in the WS group are stronger than in the AC group (interaction p < 0,001, although this difference might be due to a ceiling effect in the latter group) and are the same as frequency effects for the VC group us(p<0,001). Thus, WS persons are sensitive to frequency while their naming performance lags behind controls. Instead of being insensitive to frequency, we might argue that they are more sensitive to frequency than controls, in the sense that they need more input to stabilize items in their memory system (for a more detailed presentation of results see Lukács, Racsmány & Pléh , 2001, Lukács, Pléh & Racsmány, in press). 
On the other hand, interesting qualitative differences were observed between these groups in an oral category fluency task using 8 categories (Food, Animals, Drinks, Musical Instruments, Occupations, Things to read, Furniture and Clothes). Remarkably, there were no differences in the number of items and in overall frequency effects between the WS and the control group. However, WS subject produced more repetitions (p < 0,001), more non-category member items (p < 0,05), and more members (p<0,01) that are not listed in the normative adult data (Kónya & Pintér, 1986). A more fine-grained analysis of the latter difference reveals that items listed by the WS subjects that are not listed in the normative database are often not unusual or rare, but are pet names for food or animals, examples of which are not found in the control sample, in which children are past the age at which typically developing children use such names.

So, WS individuals do not differ from their control matched on receptive vocabulary scores in the frequency effects governing retrieval and production of lexical items belonging to a semantic category. Repetitions, and the answers not obeying category restrictions are in agreement with the conclusions of earlier studies (Johnson & Carey, 1998; Jarrold et al, 2000; Temple et al. 2002), that instead of the lack of frequency effects, it is atypical organisation or underspecification of conceptual knowledge that can explain peculiarities of language use in Williams syndrome. 
The issue of rules vs. items, and the implied double dissociation is certainly crucial to the overall debates between dual system (Pinker, 1999, Clahsen, 1999) and single system approaches to the development and mental representation of language. As Thomas & Karmiloff-Smith (2002, p. 17) point out elsewhere, the much discussed observations that WS subjects show strong morphological overgeneralizations (Clahsen & Almazan, 1998) can be reinterpreted in the frame of single route systems. “While individuals with WS do show poorer performance on exception verbs than regular verbs, this appears to be in step with their delayed performance, since younger children also find exception verbs harder than regular verbs. There is no specific deficit for irregular verbs.”

The Hungarian nominal allomorphy system is especially relevant to test the rule issue due to the fact that there are different subclasses of different generality and saturation and regularity and frequency are much less tied there than in the English past tense (see Lukács & Pléh, 1999). Earlier we reported data on a group of Hungarian WS subjects showing a rather strong tendency to overgeneralize thus supporting a crude version of the dual route system (Lukács, Racsmány & Pléh , 2001). Recently, more elaborate analyses were performed on the same data set from the impaired group with a set of more properly matched controls. Table 2 shows correct percentages in an elicited morphological suffixation task where subjects had to provide accusatives and plurals to nouns varying both in regularity and frequency. 

Table 2. Correct performance of different groups with noun suffixation 

	Noun type 
	Williams syndrome
	Age control
	Vocabulary control

	Regular, frequent
	 89
	 100
	99

	Regular, rare 
	 85
	 100
	99

	Irregular, frequent 
	 74
	 100
	92

	Irregular, rare
	 66
	 99
	64


The superiority of performance on regulars over irregulars was observed in WS (p < 0,05) while frequency effects were not significant. Vocabulary controls seemed to follow a similar pattern in that they also had more errors on irregulars, but in their case overregularization of irregulars was clearly related to frequency. This may be interpreted as evidence for a slower language development in WS as suggested by Thomas et al. (2001). However, there are still some signs to the effect that in WS subjects even frequent irregular items lead to overgeneralizations, and they seem to be delayed on regulars as well, arguing against a clear case of a selective impairment with irregulars.

Thus, taken together our data on Hungarian WS subjects suggest that frequency does operate as a regulatory factor weighting connections in the memory system of this impaired population. In general they seem to have a relative difficulty stabilizing items in their memory, which shows up in different lexical tasks. But frequency does not disappear as a factor, it merely has a harder time. At the same time they seem to have a looser semantic organization, and a peculiar tendency to overgeneralize with irregulars, but they also err on regulars. These facts imply some peculiarities in their language representation, though not necessarily a two process theory. 
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