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Introduction

In this paper, suffixes /-o/, /-gaer/ and /-&nde/ have been studied based on a corpus-
based and diachronic approach to evaluate their productivity according to
guantitative and qualitative criteria introduced by Panagle (1977). Productivity can
lead to semantic predictability in words made by a word formation process; based
on qualitative criteria, the productivity of a word-formation process increases with
the semantic proximity between the derived word and its base. This is because the
meaning of the resulting word can be predicted by examining its base meaning.
Panagle has introduced four criteria for evaluating productivity of a morphological
process (two of which are used in the present research: A) Quantitative criterion:
the frequency of occurrence of new forms is examined during a specific time
period; that is, the “case frequency” of new words resulting from a phonological
construction process is calculated. In fact, new forms are single-frequency words.
B) Qualitative criterion: the “semantic proximity” of a derivational form to its base
is examined. Therefore, the meaning of a word derived from a derivational process
must be representative of its basic meaning. In Persian, numerous affixes indicate
the concept of agent; therefore, the evolutionary process of these affixes should be
studied in a diachronic way in order to predict which one is more likely to create
new words with the concept of agent in the contemporary period. The results of this
study can be used in the fields of Persian language teaching, translation, and review
of Persian language teaching books. This study is an attempt to answer these
guestions: 1- What is the generative evolution of the suffixes /-v/, /-gear/, and /-
&nde/ in the historical corpus in question? 2- What are the most productive and
non-productive suffixes in the contemporary period?
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Review of literature

Sandel (2015) investigated how to measure and detect generative changes in
linguistic elements with a temporal approach and believes that a quantitative
measure of productivity should be able to indicate generative changes over time.
Moreover, Gott and Fabri (2018) have examined the generativity of /-vr/ and /-z/
suffixes using a corpus-based approach. Furthermore, Densita and Baayen (2019)
studied the productivity of the /-pe/ and /-pen/ suffixes in the Indonesian language
using a corpus-based approach. Still, Berg (2020) has conducted research on the
productivity of various derivational affixes in the German language over time.
Abbasi (2005) has also studied the constraints governing productivity in the
process of derivation which show that the fewer the constraints governing a
process, the more productive that process will be. In this regard, Faragardi (2010)
has investigated the inflectional and derivational prefixes in contemporary Persian,
as well as comparing the use of these two groups of prefixes in Persian and
determining their class in terms of frequency of occurrence, productivity, and
semantic range. Similarly, Mohammadi (2011) has focused on the relationship
between the productivity of verbs and pragmatics. Aasi and Arjomandi (2013)
explored the productivity of the compounding process using the corpus-based
method. Moloodi et al. (2019) analyzed productivity of derivational prefixes in the
written form of contemporary Persian using a corpus-based approach and based on
Baayen’s (2009) productivity criterion and Roche's (1975; 1977; 1978) prototype
theory. Kohanzad et al. (2021) have evaluated the productivity of derivational
prefixes and suffixes in Persian using Baayene’s (*P) (2009) theory. Finally,
Ahmadi (2024) has probed the productivity of suffixes /-bon/ and /-or/ in Persian
using a corpus-based approach.

Methodology

The corpus of the present study consists of 22 books selected from historical
sources from the 4th century to the present. Words derived using the suffixes /-o/,
/-geer/, and /-ende/ were extracted utilizing the AntecConc software (Anthony,
2014). After filtering and removing irrelevant items in the Excel file, their
meanings and derivations associated with the target suffixes, having one type and
token frequency, were examined. In order to determine qualitative generativity, the
frequency of a type of items that represent the basic meaning is examined. SPSS 27
software was used to examine the significance of the obtained figures regarding the
productivity of the target suffixes. Using this software, one-way variance and
Tukey tests were performed on the results. When more than two independent
groups are compared, a one-way ANOVA test can be used to determine their
significance. The target suffixes are dependent variables and centuries are
independent ones. On the other hand, the suffixes in each century are independent
of each other.
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Discussion and conclusion

In this section, a descriptive and inferential analysis of the productivity of the target
suffixes /-o/, /-geer/, and /-&nde/ has been conducted, examining their genitive
forms across different centuries based on the gathered data. The results of
statistical tests illustrate that the productivity of the affixes varies in different
centuries, and some of them are more productive in some centuries than others.
The significance of the difference in the productivity of each suffix with other ones
in each century has been determined. When the difference between suffixes is
significant, this difference is not accidental and for some reasons one suffix is more
productive in a century. The highest average productivity of the suffix /-o/ is
shown in the 9" century and the lowest in the 4™ century. For the suffix /-gar/, the
highest and the lowest average of productivity is observed in the 13" and the 7™
centuries, respectively. The highest average productivity of /-ende/ is
corresponded to the 7" century and the lowest to the 12" century.

Analysis of variance test shows a significant difference in the average productivity
of all suffixes between centuries 4" and 14" (sig<0.05); therefore, Tukey's post hoc
test was used to examine the pairwise difference between centuries in terms of the
average productivity of each suffix. In a pairwise comparison of the suffix /-o/
across the centuries under study, significant differences in average productivity
were observed between the following pairs: the 4™ century and the 6™ to 9™, 11t
and 12" centuries; the 5" century and the 6" to 9" and 11" centuries; the 6™
century and the 10" and 13™ centuries; the 7" century and the 10" and 13"
centuries; the 8" century and the 10" and 13" centuries; the 9™ century and the 10",
13" and 14" centuries; the 10" and 11" centuries; and the 11" and 13" centuries.
According to a dual comparison of the suffix /-geer/ across the centuries under
study, significant differences in average productivity were found between the
following pairs: the 4 century and the 8" to 11t, 13t and 14t centuries; the 5t
century and the 8" to 11t 13t and 14% centuries; the 6t century and the 8™ to
11t 13% and 14t centuries; the 7% century and the 8" to 14% centuries; the 8t
century and the 12t and 13t centuries; the 9% century and the 12t and 14%
centuries; the 10t century and the 12" and 13™ centuries; the 11t and 12%
centuries; the 12t and 13 centuries; and the 13™ and 14t centuries.

The productivity of the suffix */-ende/* exhibits significant variation across
centuries. particularly, the 4™ century differs considerably from the 6™ to 8" and
10* centuries; the 5™ century differs from the 7% and 8t; the 6™ century contrasts
with the 8t to 9t and 11t to 14%; the 7th century diverges from the 8t to 9% and
11t tol4t; the 8% century differs from the 9% and 14%; and the 9% and 10%
centuries show distinct patterns compared to the 10% and 11t to 14t centuries,
respectively. Furthermore, in the 4t century, the mean productivity of */-o/* differs
significantly from that of */-geer/* and */-ende/*. Similarly, in the 5" century,
statistically significant differences exist between */-b/* and */-&nde/*, as well as
between */-geer/* and */-&nde/*.
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The analysis reveals significant differences in suffix productivity across centuries.
In the 7™ century, only the productivity of /-eende/ indicates significant divergence
from the other two suffixes. The 8" century illustrates a significant difference
specifically between /-&ende/ and /-geer/, while in the 9™ century, a significant
difference emerges between the average productivity of /-geer/ and /-a&nde/. For the
10" century, significant differences are clear between /-p/ and both /-gear/ and /-
@nde/, as well as between /-ger/ and /-ende/. The 11" century demonstrates
significant differences in average productivity between /-b/ and /-ger/, and
between /-ger/ and /-@nde/. Pairwise comparisons in the 13" century show
significant productivity differences between /-gaer/ and both /-v/ and /-&ende/, while
in the 14™ century, the average productivity of /-o/ differs significantly from both /-
gar/ and /-ende/. Notably, /-ger/ emerges as the most productive suffix in the
present time, contrasting with /-p/, which indicates the lowest productivity.
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