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Abstract

Affix ordering is a theoretical discussion in morphology. There has been
some debate over the existence of general principles or mechanisms
governing affix ordering. In this regard, we can point to three major
approaches. The first approach, the stratum-oriented model (Siegel, 1974;
Allen, 1978; Kiparsky, 1982; Mohanan, 1986), asserts that the lexicon has a
layered structure and can determine the affixes' combinations. The second
approach relies on affix-particular Selectional Restriction (Fabb, 1988; Plag,
1999), and it takes into consideration the morphological, phonological, and
semantic restrictions for affix ordering. The third approach conducted the
theoretical framework of the present study providing a psycholinguistic
model based on the idea that the affix ordering is a function of the degree of
parsability of affixes from their bases (Hay 2000; 2002). According to this
approach, affixes parsed easily in language processing cannot be close to the
base relative to the affixes with a lower degree of parsability. Plag (2003)
called the approach as Complexity-Based Ordering (CBO). The current
study investigates how the Persian derivational prefix ordering can be
described based on the CBO framework? to answer this question, by
selecting 17 prefixes, 2200 derived words were extracted from the database.
By considering prefixes co-occurrences, each prefix's rank was obtained
using directed-graph and upper triangle square matrixes. According to this
theoretical framework, we could draw the scatter plot and determine the rank
of type and token frequency ratio by using the frequency of derived words
and bases. Finally, we assessed the continuum of Persian prefix ordering
according to data and using the rank of parsability, type, and token
frequency ratio. In line with the findings of Hay and Plag (2004) on English
affix ordering, this approach can explain the ordering of Persian prefixes.
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1.Introduction

In recent decades, there has been some debate over the existence of general
principles governing affix ordering. The three main approaches to affix ordering
are the Stratum-oriented Approach (Siegel 1974; Allen 1978; Kiparsky 1982;
Selkirk 1982; Mohanan 1986; Giegerich 1999), the affix-particular Selectional
Restriction (Fabb 1988; Plag 1999), and the Complexity-based Ordering
Approach (CBO) (Hay 2000, 2002). The present study is conducted in the
framework of the last one. This article extends the empirical scope of the
Complexity-based Ordering Approach (Baayen& Plag, 2009) by investigating
the sequence of 17 Persian derivational prefixes. This approach believes that the
morphological processing constraints of pre-lexical and lexical can govern the
affix combinations by presenting a psychological-linguistic model. For
investigating the Persian derivational prefix ordering, first of all, based on the
prefix co-occurrences in the studied corpus, the square matrix and the directed
graph are obtained then the rank of each affix is gained. The parsability ratios of
each affix based on the frequency of occurrence of the type and token of derived
words and their bases are obtained by using the scatter plot and the trend line.
The Persian continuum of prefixes is drawn through calculating the co-
occurrence rank (CO-ranks) and the type and token parsing ratio of derived
words. According to CBO, we scrutinize how the Persian derivational prefixes
can be justified in the parsability continuum.

2. Literature of Review

The affixation processing was first ascertained in the stratum-oriented model
frameworks (level-ordering) by some researchers, such as Siegel (1974), Allen
(1978), Kiparsky (1982), and Mohanan (1986). They assumed that the affixation
restrictions could be explained by considering affixes in two different lexical
strata. This model has some shortcomings in putting affixes in two strata.
According to Fabb (1988), the second approach deals with the affixation
selectional restrictions (morphological, phonological, and semantic). He also
points to the restrictions on four classes of affixes. Fabb's (1988) Quadratic
Classification also has serious shortcomings (Plag 1996, 1999). These include
many counterexamples, the optionality of suffix classification, the vagueness of
why a particular suffix should belong to a particular class, and the inability to
predict all restrictions on possible or impossible combinations. Hay's
psycholinguistic model proposes the Complexity-based Ordering approach (Hay
2000, 2002; Hay & Plag 2004; Hay & Baayen 2009). This model maintains that
processing complexity can order affixes along a hierarchy through the degree of
affixes' parsability. To determine the degree of parsability, we need to extract
the token, type frequency of derived words and their bases, the token from the
database, and type parsing ratio of derived words and their bases through some
calculations (Hay & Plag 2004 & Baayen 2002). Affix ordering studies in the
stratum-oriented approach and the selectional restrictions approach that only
consider the type frequency of derived words have been investigated for Persian
affixes, besides some shortcomings. For the first time, the present study explains
affix ordering and affixation of the Persian prefixes based on the complexity-
based ordering approach.

3. Methodology

Following Hay and Plag (2004), we have investigated the derived words of 17
Persian derivational prefixes to determine their parsability ranks and ratios. The
prefixes under study are: «abar-, baz, bar-, bol-, bela-, pad-, dar-, doz-, fara-,
foru-, 1a-, na-, na-, va-, var-, vaz-, ham-». For assigning the co-occurrence of
prefixes regarding the attested combination, we first plotted the prefixes listed in
alphabetical order in a square matrix. Using the R software (Gansner & et al.
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1993), we drew our directed prefix graph according to the co-occurrence of the
derivational prefixes. We use the upper triangular matrix to rearrange affixes for
ranking them according to Plag and Baayen (2009); this ranking is called the
degree of parsability. Then the degree of parsability ratio of each prefix was
calculated using the ratio obtained by the type and token frequency of derived
words and their bases. For this purpose, the derived words of 17 prefixes and
their bases frequencies were extracted from the database and then entered into
the Excel software. Following Hay and Baayen's (2001) tenor, the logarithmic
scale measured derived words' frequency and bases. We used the scatter plot to
investigate the frequency of derived words and their relation to the frequencies
of their bases. Next, we illustrated the regression of base frequency on derived
frequency by the least trimmed squares regression line called the parsing line by
Hay and Baayen (2001). This line can divide the derived words into two
categories: those that fall above the parsing line (the parsable derived words)
and those below (the non-parsable derived words). By identifying the proportion
of derived words falling above the trend line, we can distinguish two parsing
ratios: type and token frequencies. The type parsing ratio can be estimated by
how many proportions of the type frequency of the derived words fall above the
parsing line, and the token parsing ratio is calculated by how many proportions
of the token frequency of the derived words fall above the parsing line. Then, for
each prefix, we compared the specified CO-rank or what is named as parsability
ratio with the proportion of type and token parsing ratios. To understand the
regression of token frequency on token parsing ratio and type parsing ratio, we
used the scatter plots to investigate the psychological characteristics and mental
processing in the Persian derived words. To obtain the type parsing ratio rank
and the token parsing ratio rank, we first sorted them by the lowest to the highest
degree in Excel and calculated their ranks. We used the type parsing ratio rank
and the token parsing ratio rank to achieve the parsability continuum rank. The
purpose of the continuum drawing is to show the order in which the Persian
derivational prefixes are positioned, preceded, and delayed in attested and non-
attested words.

4. Results

For obtaining the parsability rank of Persian derivational prefixes based on
Selectional Restrictions and the co-occurrences of affixes, the present study used
the square matrix, directed graph, and upper triangle square matrix. In this way,
the ranking of all prefixes was not possible because some do not participate In
co-occurrences with others. According to the Complexity-based-ordering
approach, the regression of derived words is obtained by scatter plot for each
affix. By dividing the proportion of type and tokens frequencies above the trend
line by the total type and token frequencies of the derived word of a given
prefix, we determined the type and token parsing ratio. Align with Hay and
Baayen (2002, 2003) and Plag and Baayen (2009), we showed that the token
frequency increases by decreasing the parsability ratio in the Persian
derivational affixes and the less lexical processing. Eventually, to reach the
parsability continuum, we used the CO-rank (parsability rank), the type parsing
ratio rank, and the token parsing ratio rank of the given derived words of each
prefix. Then, through the given ranks, the parsability continuum of Persian
derivational prefixes was drawn. It showed that affixes on the left side are closer
to bases, and affixes on the right side are farther from bases, and it can describe
the Persian affixation. In line with the findings of Hay and Plag (2004) on
English affix ordering, the Complexity-based-ordering approach can explain the
ordering of Persian prefixes and affixation.
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