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We measured selected South Ethiosemitic languages from three dimensions:
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computing the lexical and phonetic differences. The phonetic distance was computed
using the Levenshtein algorithm. A word intelligibility test was adopted from Tang and
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of the analyses show that there is a very strong correlation among the measures of the
three dimensions of distance. Moreover, the language taxonomies obtained from the
measures of the three dimensions of distance are very similar, and they are generally
comparable to the classifications previously proposed by historical linguists.
Furthermore, the mutual intelligibility test results show that many of these languages
are mutually intelligible with the exception of Silt'e.
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1 1 Introduction

2 Issues of how to distinguish dialects from languages and how to quantify the resemblance between two or
3 more language varieties have been the central concerns of dialectology. These two subjects are often addressed by
4 linguists by measuring the distance between two or more language varieties. As a general principle, the more two
5 languages are structurally (phonetically, morphologically, lexically or syntactically) similar, the more they are related to
6 each other; if they are similar enough, they are dialects of the same language. Distinguishing dialects from languages is
7 more complex than this though, and in most cases non-linguistic variables (social, cultural, political, and psychological)
8 have roles to play. This means that determining a linguistic distance just based on the structural similarity between
9 languages may not always be sufficient to determine whether two language varieties should be considered dialects of a

10 language or two different languages.

11 In addition to the influences of the non-linguistic variables, there are inherent limitations of the structure-
12 based traditional approach. The structural approach is often criticized for having two drawbacks. First, measuring the
13 linguistic distance requires quantifying the distance among the language varieties. However, languages differ in several
14 dimensions (phonology, phonetics, morphology, syntax and lexicon) and identifying the level that must be measured is
15 a major challenge (Author2, 2018,p.206; Heeringa et al., 2006, p.51; Tang & van Heuven, 2007, p.223; Tang et al.,
16 2009, p.710). Second, even if all the levels could be measured, determining the relative contribution of each level, and
17 squeezing the differences into a single unidimensional mathematical measurement is another challenge (Chiswick &

18 Miller, 2005, p.01).
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Previous studies of dialectology, in general, have followed two research perspectives to address these
limitations. On eng hand, there has been a successful move in terms of shifting from measuring linguistic distance just
based on purposefully selected specific linguistic features to measuring distance based on a large aggregate data (Goebl,
2010; Others et al., 2011; Nerbonne & Heeringa, 2001; Prokic et al., 2013). On the other hand, different methods that
take into account the non-linguistic variables, for example, the perception and the knowledge of non-linguists have been
developed in the last couple of decades to circumvent the limitations of the structure-based approach (e.g., Preston,
2010). In this regard, the use of mutual intelligibility as a means of measuring linguistic distance and recent advances
in folk linguistics have made important contributions. As a part of these endeavors, different methods of measuring

mutual intelligibility have been developed (see Author2, 2013; Menuta, 2013, p.57-58).

There have also been various methods of measuring linguistic distance from perceptual perspectives. The
perception-based approaches vary in a couple of ways. Some of them examine the perception of the speakers based
on carefully selected language inputs such as recorded stories (e.g., U. Other1 et al., 2009); some others measure the
overall perception of the speakers without focusing on a specific language input, for example, by asking in which nearby
area a similar language is spoken (e.g., Bucholtz et al., 2007; Pearce, 2009; Tamasi, 2003; Montgomery, 2007; Preston,
1996). Moreover, some recent studies focused on examining the perception of non-linguists towards specific sound

features such as the features of vowels or consonants (e.g., Labov; Plichta & Preston, 2005; Niedzielski, 1999).

Hence, since dialectologists have taken different paths in an attempt to boost the possibility of adequately
quantifying the distance among related languages, there has been an immense increase in the methods of measuring
linguistic distance. These methods can be subsumed into three broad categories: structure-based (based on phonetic,
lexical or grammatical similarity), intelligibility-based (based on inherent and acquired intelligibility) and perception-
based (based on the perception of non-linguists). Previous studies measured linguistic distance either from one or from
the combinations of these three perspectives (Author2, 2018, p.196; Tang et al., 2009, p.710; Tang & van Heuven, 2007,
p-223). As noticed by Author2 (2018), the degree of correlation among the linguistic distances measured from each of

these perspectives is a concern that requires further exploration.

In the present study, partly, we further investigate this matter. For the sake of expediency, we use functional
distance and mutual intelligibility with slight meaning differences. We adopt the common definition of mutual
intelligibility which is the extent to which the speakers of language A understand the speakers of language B and

vice versa (Gutt, 1980, p.57). We define the functional distance as the degree of difference between language A and


Cross-Out

Replacement Text
the one

Highlight
????

Sticky Note
Why China?

Highlight
"vice versa" is not in Gutt's original text ; it also seems not to have been intended by him


47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

A PREPRINT - JANUARY 3, 2020

language B on the bases of the speakers’ (understanding. This distinction is important for some logical reasons. First,
in literature, very often a distinction is made between inherent intelligibility and acquired intelligibility (Author2 &
Otherl1, 2018; Gutt, 1980). Even, for some, only inherent intelligibility is considered as mutual intelligibility (e.g., Gutt,
1980; Tang et al., 2009). We use functional distance to refer to a linguistic distance which is measured using either
the inherent intelligibility or acquired intelligibility tests or both. Second, both inherent intelligibility and acquired
intelligibility are parts of the actual communication - which is the main function of the language. Hence functional
distance (function-based distance) can best describe all distances measured from this perspective. More importantly, by
using functional distance, we make a distinction between the mutual intelligibility which is measured based on the actual
performance and perceived intelligibility, which is measured based on/the perception of non-linguists. Based on these
considerations, we classify the methods of measuring linguistic distance in general as structure-based, function-based
and perception-based. The distances that are determined using these methods are therefore considered as structural,

functional and perceptual distances respectively.

By examining these three distances, we contribute to one of the continuing debates in dialectology, which is
to what extent these dimensions of distance correlate. In previous works, there have been doubts, for example, about the
reliability of the non-linguists’ consciousness in measuring linguistic distance (Goeman, 1999, p.141). The correlation
between mutual intelligibility and degree of linguistic similarity has also been the concern of several recent studies
(Author2, 2018; Author2 & Otherl, 2018; Author2 et al., 2010). The present study partly indulges into these concerns,
and examines them in the context of Ethiosemitic languages. In addition to examining the relationship among different
perspectives of measuring linguistic distance, we also aim to determine the distance and mutual intelligibility among
selected south Ethiosemitic languages - Chaha, Inor, Ezha, Endegagn, Gura, Gumer, Mesqan, Muher, Kistane and
Silt’e. These languages were selected based on two parameters: the number of speakers and the language sub-family
they belong to, according to previous classifications by historical linguists. As we sought to include a high number of
participants, language varieties with relatively high number of speakers were selected (based on Ethiopian National
Census Report,-We also strove to include at least one language from each of the five so-called Gurage varieties:
Kistane (North Gurage), Muher and Mesqan (West Gurage), Silt’e (East Gurage), Endegagn and Inor (Peripheral West

Gurage) and Gura, Gumer, Chaha and Ezha (Central West Gurage).
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2 Ethiosemitic Languages

Ethiosemitic languages are Semitic varieties which are spoken in Ethiopia and Eritrea. Many scholars
classified these languages. The present study largely relies on the classification of Hetzron (1972) which is often
considered as the/most complete one. Ethiosemitic languages are divided into North and South Ethiosemitic. North
Ethiosemitic consists of Tigre, Tigrigna and Ge’ez (see Demeke, 2001 and Hetzron, 1972). The south Ethiosemitic
languages consists several languages (see Figure 1). Languages classified under ‘Outer south’ and ‘Eastern’ branch
are traditionally called Gurage languages. According to Demeke (2001), Fleming (1968) and Faber (1997), there is
no clear genealogical relationship/among Gurage varieties which constitute a large number of the south Ethiosemitic
languages. For instance, Silt’e is closer to Harari than to the rest of the Gurage languages. Furthermore, Kistane is
closer to Gafat than to other Gurage languages. There is also a controversy about the position of Mesqan. Hetzron
(1972) classified it under West Gurage while other sehotersjsuch as Demeke (2001) classified it under North Gurage.
Moreover, Muher does not have a settled position in the classification of Ethiosemitic languages. While Hetzron (1972)
classified it under the tt-Group, Demeke (2001) placed it under Central West Gurage. Neither of the studies provided a

sufficient description for their classification.
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Figure'l: Classification of Ethiosemitic languages, Hetzron, 1972

Lack of detailed evidence, combined with other factors such as a long history of contact among Ethiosemitic
and other neighboring Afro-asiatic languages, compelled previous studies to provide often sketchy conclusions regarding
the origin and the classification of the languages (Goldenbekg, 1977, p.462). So far, there is no single clear proposal
about the origin and the classification of Ethiosemitic languages (Demeke, 2001; Hetzron & Bender, 1976; Hudson,
2000 and Goldenbekg, 1977). Previous studies on the phonetic and perceptual distance among the Ethiosemitic
languages are completely absent. However, there are studies on lexical comparisons. For instance, Bender et al. (1972),
examined 12 Ethiosemitic languages using a 98 word list from Swadesh (1955). Inor, Chaha, Mesqan and Kistane are
among the languages included in this study. According to this study, none of these languages share more than 80%
cognates. In the same manner, Hudson (2013) investigated the lexical similarity among 14 Ethiosemitic languages based

on a 250 basic vocabulary list. Silt’e, Inor, Chaha, Muher, Mesqan and Kistane are among the languages investigated by

. {
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this study. The study reported more than 80% shared cognates between Inor and Mesqan, Inor and Muher, Inor and
Chaha, Chaha and Muher, Muher and Mesqan, and Mesqan and Kistane. Likewise, Menuta (2013) examined the lexical
similarity among six south Ethiosemstic languages: Kistane, Chaha, Inor, Mesqan, Muher and Wolane, using a list
of 255 words. The study reported more than 80% cognates between Chaha and Inor, Chaha and Mesqan, Chaha and

Muher, Mesqan and Chaha, and Mesqan and Muher.

The degree of mutual intelligibility among many of the languages also has not been investigated. To the
best of our knowledge, there are three studies that so far investigated the mutual intelligibility among some of the
south Ethiosemsitic languages: Gutt (1980), Ahland (2003) and Menuta (2013). Gutt (1980) examined the mutual
intelligibility among six south Ethiosemitic language varieties, Silt’e, Kistane, Chaha, Inor, Mesqan and Ambharic,
using an oral comprehension task. The results of the study indicate that, based on the 80% intelligibility threshold,
only Silt’e and Mesqan are mutually intelligible. In the same manner, Ahland (2003) determined mutual intelligibility
among eleven Gurage varieties using oral comprehension questions. According to this study, based on an 80% mutual
intelligibility threshold, Chaha is intelligible to Ezha, Muher and Gumer; Ezha is intelligible to Gumer; Inor is
intelligible to Endegagn; Gumer is intelligible to Ezha and Endegagn; Endegagn is intelligible to Inor; Mesqan is

intelligible to Chaha, Ezha, and Muher.

Menuta (2013) also investigated mutual intelligibility among six Gurage varieties (Kistane, Mesqan, Inor,
Chaha, Muher and (Wolane). In this study, different tests were used to measure the mutual intelligibility: word
recognition (words in different parts of sentences were recognized by the respondents), sentence repetition (the
informants listened to various sentences and wrote down exactly what they have heard), sentence verification (the
informants judged sentences that are habitually true by saying ‘true’ or ‘false’), instruction (the respondents perform
certain actions based on given instructions) and comprehension questions. Based on the 80% intelligibility threshold,
this study reported mutual intelligibility between Chaha and Inor, Chaha and Mesqan, Inor and Mesqan, Mesqan and

Kistane, Muher and Chaha, and Muher and Mesqan.

With regard to the geographical distribution of the languages, Ethiosemitic languages, in general, are spoken
in the north, central, east and southwest of Ethiopia. The ten languages we investigated in the present study are spoken
in the south west part of Ethiopia (see Figure 2), around 160 kilometer from Addis Ababa, the capital. This small area is
sometimes called Gurage area. It is one of the/most linguistically diverse areas in Ethiopia. More than 12 Ethiosemitic

varieties are spoken in this area. We adopted the term ‘Gurage language area’ and ‘Gurage languages’ from earlier
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works (e.g., Leslau, 1979). However, it is important to mention here that, the so called Gurage languages do not refer to
a single genetically attested unit (Hetzron, 1972, p.119; Meyer, 2011, p.1221). Moreover, some of the speakers of these

varieties do not consider themselves as Gurage (Meyer, 2011, p.1223). Silt’e is taught at elementary level in Silt’e zone.

39.00€ |

Figure 2: Gurage language area, Meyer, 2014

Given that there have been debates both about the methods of dialectology and about the classification of the
Ethiosemitic languages, the present study aims to address two general objectives. The first one is methodological, i.e.,
to what extent the methods of measuring linguistic distance are related. There are two specific objectives related to the
methods: (a) determining to what extent the structural, functional and perceptual distances correlate; (b) examining the
possibility of substitutability among the three dimensions of distance. By addressing these objectives, we illustrate the
link among various methods of measuring linguistic distance. We expect strong correlations among the three dimensions
of distance based on previous studies (e.g., U. Otherl et al., 2008; R. Otherl & Author2, 2007; Author2 & Other, 2004;

Tang & van Heuven, 2007; Tang et al., 2009).
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The second general objective is determining the linguistic distance among the selected south Ethiosemitic
language varieties. We aim to address four specific objectives related to the Ethiosemitic language varieties: (a)
determining the distance among the selected language varieties; (b) classifying the languages using the data obtained
from the three dimensions of distance; (c) examining to what extent the taxonomies obtained from structural, functional
and perceptual distance measures are similar to the classifications previously proposed by historical linguists, and (d)
determining the mutual intelligibility among the language varieties. Based on Hudson (2013) and Menuta (2013),
we expect very close lexical similarity between Chaha and Mesgan, Chaha and Inor, Mesqan and Muher, Chaha-and
Mesqan, and Mesqan and Kistane. Furthermore, we expect close similarity between taxonomies obtained from the
three distance measures, and the classifications previously provided by historical linguists, based on Tang et al. (2009).
Based on Ahland (2003) and Menuta (2013), we further expect mutual intelligibility between Chaha and Ezha, Chaha

and Muher, Chaha and Gumer, Mesqgan and Chaha, Megas and Ezha, and Mesgan-and-Chaha.

3 Methods

This section presents the methods employed to address the objectives presented in section 1. First, the
description of the research participants and informants is presented. This will be followed by the methods and
procedures used to measure the structural distance among the selected Ethiosemitic languages. Then, methods used to
determine the functional and perceptual distance are explained. This is followed by a presentation of the methods of

clustering and cluster validation techniques.

3.1 Research Assistants and Informants

In this study, the term ‘research assistants’ and ‘informants’ are used with a meaning difference. Research
assistants are individuals, specifically school teachers, who participated in selecting test-takers, preparing materials
such as translating texts and reading translated texts during the recordings. ‘Informants’ refer to individuals (students
in this case) who completed the tests designed to measure the functional distance and the perceptual distances. The

procedures used to select both the research assistants and the informants are presented as follow.
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3.1.1 Research Assistants

Research assistants refer to/carefully selected secondary school teachers (minimum bachelor degree holders).
They were selected from ten schools in nine districts in the Gurage and Silt’e zones: eight districts in Gurage zone and
one district in the Silt’e zone (Chaha and Gura are spoken in Chaha district). From each school, three teachers who
speak the variety of that particular area as a native language were selected. In other words, a total of thirty teachers
were recruited from the ten schools in the ten districts. The teachers were selected using two screening steps. For the
initial screening, a call for preparation in form of printed leaflets was distributed in the schools. The leaflets informed
about a few language requirements such as being the native speakers of the local variety and lifelong residence in
the language area. There were many schools in some of the districts. Except for Mesqan and Gura, a school in the
administrative town of each district was selected. Regarding Mesqan, the administrative town is Butajira. Since the
residents of Butajira are largely Ambharic speakers and Mesqan is not so frequently used, a school outside the Butajira
town was selected. Gura is spoken in Chaha district. Regarding Gura, speakers from around Gura Megnase (suburb

area offdebif, a town in Chaha) were considered.

On the leaflet the contact information of the main researcher was included so that any interested teacher could
easily get in touch with the researcher if s(he) fulfilled the requirements. The call for participation was posted on the
notice boards of all the secondary schools in the districts of interest. Among the teachers who responded to the call
for participation, three of them were selected from each languages area. This second screening was conducted using
semi-structured interviews. The interviews focused on issues such as the teachers’ home language situation, amount of
exposure to the neighboring varieties, and language conditions in earlier workplaces (whether they regularly use mother
language in the work places). Based on these parameters teachers who are the native speakers of the local variety and
who use the language both in schools and at home were recruited. The interviews took place in the schools of the

respective teachers. They received aimild payment (300 birr) for their services.

3.1.2 The Informants

The informants were selected by the research assistants. Thirty (30) students were recruited from each school,
in total 300. The students in all the grade levels in the secondary schools (from grade 9 - 12) were considered to
incorporate as many students as possible. Similar to the selection of the research assistants, the students were selected

in a two-step screening processes. First, all students who are native speakers of the local variety were requested to
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register on a registration form prepared for this purpose. The registration was made by the research assistants. Once the
native speakers of a local variety were identified, they were administered to the second screening. Questionnaires were
employed for the second screening (see Appendix A.1). The questionnaires contained items about the students’ first and
second language background, family language conditions, personal information and their contact with speakers of other
neighboring language varieties. The questionnaires were prepared in Amharic since all secondary school students in the
study areas were able to read and write Ambharic. Indeed, Amharic is both the language of schooling and language of
work places in the study areas, except in Silt’e zone where Silt’e is taught in elementary schools. The questionnaires
were coded for each school and for each study area so that they could be easily identified during the analysis. All the
items (questions) in the questionnaires were closed-ended to maximize the accuracy of the responses and to take into
account the age and the education levels of the students. The questionnaires were administered by the researcher and

the research assistants.

Then, based on the information obtained through the questionnaires, 300 participants (30 from each variety)
who are the native speakers of the varieties of interest were selected. Besides, based on the data that were obtained from
the questionnaire, it was assured that the participants had lived throughout their life in the area where their variety is
spoken and that their parents are the native speakers of the variety under investigation. Whenever the eligible students
that fulfill the requirement exceeded 30 for each variety, the equal proportion of sex (15 male and 15 females) was
used as an additional parameter. Whenever there were too many eligible candidates, 15 male and 15 female students
were randomly selected. Prior to the data gathering, permission was obtained from both Gurage and Silt’e Cultural and
Tourism Bureaus, and from the administration of each school. Not all the selected participants attended the tests. As the
word categorization and perception tests were administered at different time in some of the language sites, the number
of participants who completed the word categorization test and the perception test was not exactly the same. In total,
285 participants completed the word categorization test. Among these, 171 were males and the remaining 114 were
females. Moreover, 289 participants took part on the perception test among which 171 were males and the remaining

118 were females. The details of the participants of each site are presented in Appendix C.8.

3.2 Determining the Structural Distance

The structural distance was measured from two perspectives: lexical and phonetic. Words for the structural
distance measure were randomly collected from different sources: from a list of words gathered for the word categoriza-

tion test, from the ‘North wind and the Sun’ (all the words in the story were included) and other published materials.

10
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Hence a total of 240 words were compared to determine the two distances (see appendix B.1). The fable, ‘the North
Wind and the Sun’ contains simple words which are comprehensible to speakers with any educational background.
It was translated from English to the ten varieties under investigation by the research assistants. A slightly modified
Ethiopic writing system was used for the translation from English to the ten varieties. During the translation, whenever

there was a disagreement among the three translators, the disagreement was resolved by the majority rule (2/3).

3.2.1 The Lexical Distance

The lexical distances among the ten selected language varieties were determined by computing the percentage
of non-cognates of the total lexical items within pairs of varieties. Non-cognates are words that do share meaning,
but have different forms. The corpus of the lexical-distance measurement is constituted by the words indicted in
3.2. The shared cognates were determined based on two parameters: similarity of roots and meaning between the
corresponding pairs of words. These parameters were employed in a two-step process of cognate identification. First,
the researcher identified pairs of words that share a common root based on the form (phonological) similarity between
the corresponding words. In almost all Semitic languages, sequence of consonants form the basic word meaning (root).
Hence, root similarity was considered as a core parameter, e.g., Amharic bare ‘ox’, Endegagn bawra ‘ox’, Chaha bora
‘ox’. Then, the meaning similarity among the pairs of words that share the same root was confirmed by the researcher,
and the research assistants who are native speakers of the varieties. Once the cognate and non-cognate words in pairs of

all varieties were identified, the percentage of non-cognate words was computed.

3.2.2 Phonetic Distance

The output of the lexical distance measurement was used as an input for the phonetic distance measurement,
i.e., the phonetic distance was measured only between cognates which were phonetically transcribed (IPA). Cognates
that are shared at least by six of the ten language varieties were considered for the phonetic distance. The cognates were
aligned, and the distance among them was computed using Levenshtein algorithm, based on the number of phones
which are inserted, deleted or substituted. The distance computation was made using the simplest cost assignment. The
simplest cost assignment assigns equal cost (1 unit) to all the operations. Only the distance among the cognates was
computed based on (Kessler, 1995, p.5) since the difference among non-cognates is not phonetic. The Levenshtein
distance among the cognates was computed using Gabmap (see Others et al., 2011). The following are sample

Levenshtein (phonetic) distances between Kistane and Chaha based on a shared cognate ‘cloud’. In this case, the

11
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Levenshtein distance is 2; substitution of [ m ] by [b] and [n] by [r]. This operation costs two units. This distance value
is divided by the longest alignment, 6 in this case, to obtain the normalized distance. The normalized distance between

Kistane and Chaha in this particular example .33 (2/6).

Table 1: Phonetic Distance, using Levenshtein Algorithm

Kistane - Chaha ‘cloud’

d a m 9 n a
d a b 9 T a
1 1
Absolute 2
Relative 0.33

3.3 Functional and Perceptual Distances

This section presents tests designed to measure the functional distance and perceptual distances among the

ten language varieties.

3.3.1 Functional Distance

The word categorization test was adopted from Tang et al. (2009). This test was selected since it could be
administered with a minimal impact of the priming effect, the major factor that probably influenced previous studies by

Gutt (1980), Ahland (2003) and Menuta (2013).

Materials: The material selection and preparation procedures were quite similar to that of Tang et al. (2009).
The first step in the material preparation was determining ten semantic categories to be used for the test. The semantic
categories are general concepts such as plants, fruits, animals, furniture, etc. (see Appendix B.2). One of the parameters
was the frequency of use of the semantic categories among the speakers of all varieties. For instance, some categories
such as musical instruments are extremely culture-specific; as a result, they might not be common among all the
speakers. The second parameter was the possibility of a semantic category to incorporate as many words as possible.
This parameter was important since each semantic category must contain at least ten words. First, the researcher

selected the categories based on his intuition. The categories were later approved by the research assistants.

12



259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

281

282

283

284

285

286

A PREPRINT - JANUARY 3, 2020

Similar parameters were used to determine words to be included under each semantic category. Besides,
word frequency was computed since frequency could be one of the factors that determine the comprehension of the
words. It was not possible to compute directly the frequency of the lexical items to be categorized under each semantic
category. This was because neither of the Ethiosemitic varieties under investigation has its own structured corpus. Many
of them also do not have online oral and written documents which could be used as inputs to create one’s own corpus.
The only language in the area with sufficient amount of easily available language data is Amharic. Hence an Amharic
language corpus containing about 100,000 written words, was created using AntConc software (Anthony, 2004), and
this corpus was used to estimate the frequency of each lexical item. All the sources of the data were written texts such
as newspapers, magazines, academic articles and social media texts. In the corpus, texts of different genres (politics,
economics, agriculture, culture, sport, science, etc.) were included to make the corpus as representative as possible.

Using this corpus, words that have relatively high frequency were selected.

Using these procedures, ten semantic categories, each containing the ten most frequent words were identified
(see Appendix B.2). After the identification of the words and the semantic categories, the words under each semantic
category were translated from Amharic to the ten varieties by the research assistants. The translators were told to solve
the disagreements by the majority vote (2/3) whenever there was a disagreement among them. After the translation,
each translator pronounced the translated words, 100 words for each variety, for sound recording with Adobe Audition
running on a personal laptop. Then, the three translators from each variety were asked to rate their three recordings of
100 words on the Likert scale that ranges from O (not natural) to 5 (natural). Finally, among the three recordings, the

one with the highest rating score was selected for the mutual intelligibility test.

Procedure : In the word intelligibility test, the participants’ recognition capability was tested through semantic
multiple choice categorization. In the test, the listeners indicated to which of the ten given semantic categories a spoken
word belongs. For instance, the respondents heard ’banana’ and we asked to categorize this word under one of the ten
semantic categories (’fruits’ in this case). The assumption here was that the correct categorization is achieved only if
the listeners correctly recognize the target words. As there were ten semantic categories for each word, the probability
of categorizing the words by chance is very small (10%). In the process of developing this test, the primary activity was
creating audio input in such a way that the listeners do not hear the same word in the same variety more than once. In
other words, the priming effect due to the repetition of similar input should be blocked. Similar to Tang et al. (2009), the

Latin Square system was used for this purpose. Different data files (CDs) were created using the following procedures.
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As indicated above, in the word intelligibility test, listeners must not hear the same word more than once.
A word which is heard twice or more has a possibility to be more easily recognized than a word which is heard only
once - the priming effect. In the present study, there were ten semantic categories, each semantic category consisted of
ten lexical items, total of 100 (10*10) words. Based on these words, different CDs were created. In the first CD, the
selected 100 list of words were presented in a fixed random order (1-100) in such a way that every following word is
spoken in different variety. This is a default order. On the second CD (CD2), the words were presented in the same
order except that the presentation begins with the variety in which no. 100 was spoken, then followed by varieties in
which no. 1 to no. 99 were spoken. Due to this shift, every word in CD2 was spoken in a different variety than in CD1.
The third CD begins with the variety in which no. 99 was spoken followed by the variety in which no. 100 was spoken,
then followed by varieties in which from no. 1 to no 98 were spoken. Through this rotation, total of ten CDs, each CD

containing 100 words in ten semantic categories were created.

One CD was administered for participants from each language area (see Figure 3). The 100 words on a CD
were divided into ten tracks and each track was presented to a group consisting of three participants (every track was
repeated three times) so that each member of the group classified the ten same words into ten semantic categories. Since
there were ten tracks on each CD, a total of 30 students listened to each of the CDs administered in each language area.
Because of these procedures: (1) each listener experienced each word only once. (2) A listener from every language
area heard each word in ten different varieties. (3) Every member of a group heard one tenth (1/10) of the total lexical
items. Figure 3 below shows the procedure of the task. Tang et al. (2009) used 7 seconds as response time. In the
present study, the time was increased to 10 seconds in order not to put the students under time pressure. Before the
actual testing, there was a practice session. For this session, a separate practice CD containing ten words and ten
semantic categories from additional material was prepared. Each participant practiced at least once before beginning

the actual task. More than one practice was allowed depending on the confidence and interest of a participant.
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Procedures of the Word Categorization Test

List of word categories on the answer sheet

Audio RT RT RT
Instruction 10” 10™ 10””

—

Instruction: Listen to cach of the orally presented words and math with the

word categories provided on the answer sheet

Figure 3: Procedures of Lexical Categorization test

For every track of the CDs, there was an answer sheet. Each answer sheet had its own CD and track numbers
(e.g., CD 1, Track 2) so that each participant received an answer sheet with a different code number. Tang et al. (2009)
provided the list of ten semantic categories on the response sheet. The same method was used in the present study.
After listening to the orally presented words, the participants responded by choosing the appropriate match from lists of
categories provided on the response sheet. The test was administered in quiet classrooms in the selected schools. Each
participant was tested individually in a separate session. The test was administered by the researcher and one of the
research assistants. The intelligibility measure was the percentage of words correctly matched with the given semantic

categories.

3.4 Perceptual Distance and Attitude Tests

This section presents procedures which were employed to determine the perceptual distances and the attitudes
of the speakers towards the test languages. The perceptual distance was measured from two perspectives: perceived

similarity and perceived intelligibility. The presentation begins with the materials used for preparing the tests.

3.4.1 The Materials

As stated above, the fable *The North Wind and the Sun’ was used as input to determine the perceived

intelligibility, the perceived similarity and the attitude of the speakers towards each other’s variety. First the story was
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translated from English to each of the local varieties (see section 3 for the procedure). After the written translation,
the translated version of each variety was orally presented by the three research assistants. The presentation of each
translator was recorded using Adobe Audition running on the personal laptop. Then, the three translators listened to
each recording and rated the readings on a Likert scale that ranges from 1(not natural) to 5 (natural). Eventually, among
the three readings, the one which received the highest rating score was selected for the test. The recording was made in

a silent room in each school. The recording process was administered by the researcher.

3.4.2 The Tests and Test Procedures

The selected students took part in the perceptual tests after they had taken part in the intelligibility test. The
three types of tests: perceived intelligibility, perceived similarity and the attitude of the speakers were combined and
administered at the same time using the same material. Each test was represented by one item (question) with its own
rating scales. This means that the combined test contains three questions: one for perceived similarity; another for
perceived intelligibility and the remaining one for language attitude. The three test items were presented simultaneously
to minimize the effect of the participants’ familiarity to the test material, i.e. the test-takers answered the three questions

after listening to each version of the recordings.

In order to minimize a response bias that might occur due to fatigue and familiarity to the test, the test items
were arranged in three different orders; order A: (1) attitude test item, (2) perceived intelligibility test item, (3) perceived
similarity test item; order B: (1) perceived intelligibility test item, (2) perceived similarity test item, (3) attitude test
item; order C: (1) perceived similarity test item, (2) attitude test item, (3) perceived intelligibility test item. Due to these
arrangements, each test item appeared in three different orders. Before the test administration, the thirty (30) speakers
of each variety were randomly divided into three groups, each group containing about ten members. Then, the tests
were administered in such way that members of the same group received tests of the same order: the first group received
order A, the second group order B and the third group order C. Administering tests of the same order for members of
the same group was important to give the same instruction for all group members. The audio inputs were presented

using loudspeaker so that it would be possible for us to follow each response of the respondents.

During the test, the test takers listened to the recording of each variety and responded to the three successive
questions (see Appendix A.3). They responded by putting ‘X’ mark on the Likert scale provided to each question.

To measure the perceived intelligibility, the participants were asked to determine to what extent they understand the
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speaker in the recordings. After listening to each of the recordings, the test takers indicated their judgment on the Likert
scales that range from O (‘do not understand at all’) to 10 (‘completely understand’). In the same manner, for perceived
similarity, the respondents were asked to determine to what extent each of the presented recordings was similar to their
own variety and to put their judgment on 11 point scales that range from 0 (‘not similar’) to 10 (‘completely similar’).
With regard to the language attitude, the respondents were instructed to determine whether the language in which the
story was presented was beautiful or not, and to provide their responses on the Likert scales that range from 1 (‘not
beautiful’) to 10 (‘beautiful’). The recordings of the ten language varieties were presented in different orders for the
speakers of each variety to manage the impact of fatigue (respondents could be less serious on the last presented story).

In other words, there were ten different orders of the recordings, one order for the speakers of each language variety.

After the presentation of each recording, there was 3 minutes response time, 1 minute for each test item.
For the sake of uniformity, the instruction was given in Amharic either by the researcher or by one of the research
assistants. If there was a misunderstanding, further explanation was provided in the participants’ native language. The
recordings were presented using a personal laptop attached to a loudspeaker. After listening to each recording, the
listeners provided their responses by putting ‘X’ on the scale provided. For each recording, there was a separate answer
sheet. In other words, each test taker received ten pages of response sheet, one page for each recording. This procedure

was vital to make sure that the test takers precisely matched each recording with the respective test items.

3.5 Clustering and Cluster Validation

After data collection, Gabmap was employed for the clustering and cluster validation. Gabmap is web-based
software developed by linguists at the University of Groningen ( see Leinonen et al., 2016; Others et al., 2011; Snoek,
2014). It provides several statistical alternatives (Ward’s method, Complete link, Group average and Weighted average)
to group similar languages together. Based on (Author2 & Other, 2004, p.196), weighted average method was employed
to classify the language varieties investigated in the present study. However, clustering is often tricky - a small variation
in the data matrix could result in quite different groupings. Gabmap provides three clustering validation techniques
- discrete clustering, fuzzy clustering and multidimensional scaling. In the present study, multidimensional scaling
was used to make sure that the clusters created were valid and consistent (see Others et al., 2011). The results of
fuzzy clustering is only presented in the appendix for interested readers (see Appendix C.6) Multidimensional scaling

takes a distance matrix as an input and groups values that are similar. Gabmap provides multidimensional scaling in a
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two-dimensional space. The first dimension usually explains much of the variance in the distance matrix. The second

dimension explains a large portion of the remaining small variances.

4 Results

Various distance matrices were obtained from the structural, functional and the perceptual distance measures.
Appendix C can be referred to for the distance matrices. In section 4.1, we report results of the classifications of the
language varieties based on the structural, functional and perceptual distances. As indicated in section 3, the structural
distance was measured using the phonetic and lexical differences. The functional distance was determined based on
the respondents’ scores on Word Categorization test responses, the perceptual distance was estimated based on the
respondents’ response to self-rating rating perception test. The average of the upper and the lower halves of of the
distance matrix was considered as distances between languages in both the functional and perceptual measures. Section
4.2 presents the results of the relationship among the three dimensions of distance. Section 4.3 presents the results of

the word categorization test.

4.1 Classifications of the South Ethiosemitic Languages

In this section we present the classifications of the South Ethiosemitic languages based on the measures of

the three dimensions of distance. The classification results are supplemented by the results of multidimensional scaling.

4.1.1 Classification of the Languages Based on the Structural Distance

Figure 4(a) shows the multidimensional scaling plot of the phonetic distance in two-dimensional space. The
first dimension is indicated by a solid arrow, and the second dimension by a dashed arrow. In Figure 4a, the first
dimension shows that Chaha, Gura, Gumer and Ezha have low phonetic distance values while Silt’e has the hiaghest
distance Value. The values of other languages are between these two extremes. This dimension explains 52% (r = .72)
of the variance in the distance matrix. The second dimension (dashed arrow) indicates that Endegagn has the lowest
distance value while Mesqan and Muher have the highest value. The phonetic distance of other varieties is between
these two extermes. This dimension also explains 38% of the variance (r = .62). The two dimensions combined explain
90% of the variance in the distance matrix. Based on the phonetic distance, the multidimensional scaling plot indicates

six groups of language varieties: {Chaha, Gura, Gumer, Ezha}, {Muher, Mesqan}, {Endegagn}, {Inor}, {Silt’e} and
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{Kistane}. As can be seen from the Figure, Silt’e and Kistane are separate languages. Inor and Endegagn are also

phonetically somehow different.

OMuher
OFzha

ot A ot
QGura
OKistane
.
0oSit'e
OE.ME?W ) ) ) ) (b) Multidimensional scaling map for the first dimension of the
() Plot multidimensional scaling on two dimensional space phonetic distance; light colors show areas with the highest phonetic
for the phonetic distance, D1 = 52%, D2 = 38% distance
OMuher
OMesqgan
OGmer
N 4
QGurax ; ) ’
omor A OKistane
©Endegagn
N
osite (d) Multidimensional scaling map for the first dimension of the
(c) Plot of multidimensional scaling in two dimensional space lgxical distance; light colors show areas with the highest lexical
for the lexical distance, D1 =96%, D2 = 2% distance

Figure 4: Classification of Ethiosemitic languages based on the structural distance

The multidimensional scaling plot based on the lexical distance is illustrated by Figure 4(c). The first
dimension (solid line) explains the majority of the variance, 96% (r = .98). As the Figure illustrates, Gura, Gumer,
Chaha, Ezha have the lowest distance values, and Silt’e has the highest distance value. The values of the other varieties
are somewhere between these two extremes. The second dimension (dashed line) shows that Inor has the lowest distance
values while Muher and Mesqan have the highest distance values. The dimension explains 2% (r = .15) of the variance
in the data matrix. The two dimensions combined explain 98% of the variances. The multidimensional scaling plot of
the lexical distance shows five possible groupings of the language varieties: { Gumer, Gura, Ezha, Chaha} form a group.
{Inor and Endegagn} also form a group. In the same manner, { Muher and Mesqan} form a group. However, {Kistane}

and {Silt’e} are separate languages.
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The dendrograms obtained from the distances are presented by Figure 5(a) and 5(c). The two dendrograms
illustrate the classification of the language varieties based on the phonetic and lexical distances respectively. Figure 5(b)
and 5(d) illustrate the dialect maps of the language varieties based on the phonetic and the lexical distance respectively.
As can be seen from Figure 5(a), { Gura, Gumer, Ezha, Chaha} form a group. {Muher and Mesqan} are closely related.
However, {Kistane} and {Silt’e} are separate languages. Likewise, {Endegagn} and {Inor} are separate languages.
Figure 5(b) also shows the geographical distribution of the six dialect areas. In general, the phonetic distance measure

shows that the South Ethiosemitic languages are classified into six dialect areas.

B
Kistana
Mesgan Muher '—|
Endegagn
|
Silt'e
[ TSR SR RS R B
0.0 0.05 01 018 0.2

(a) Classification of Ethiosemtic languages based on phonetic
distance

(b) Dialect map of Ethiosemitic languages based on phonetic dis-
tance

Silte

(c) Classification of Ethiosemitic languages based on lexical dis-
tance

(d) Dialect area of the south Ethiosemitic languages based on
lexical distance

Figure 5: Classification of Ethiosemitic languages based on structural distances

Figure 5(c) presents the dendrogram of the language varieties based on the lexical distance. As can be seen
from the figure, from lexical point of view, { Gura, Gumer, Chaha and Ezha} form a group. {Endegagn and Inor} also
form a group. {Mesqan and Muher} form another group. {Kistane} and {Silt’e} are separate languages. Figure 5(d)

presents the dialect map of the language varieties, based on the lexical distance. Unlike the phonetic distance, there are
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five distinct groups of languages. Clearly, the phonetic and lexical classifications are different. For example, Endegagn
and Inor form a group in the lexical classification, but not in the phonetic classification. Kistane ans Silt’e are different

in both classifications.

4.1.2 Classifications Based on the Functional Distance

The functional distance results were obtained from the Word Categorization test. Since the Word Categoriza-
tion test measures the similarity, not difference, among the language varieties, the average of the participants’ scores
on the test was subtracted from 100 to obtain the functional distance. Figure 6(a) presents a plot of multidimensional
scaling of the functional distance in two-dimensional spaces. The first dimension (solid arrow) shows that Silt’e has
the highest functional distance value whereas Gumer, Chaha, Ezha and Gura have the lowest values. Muher and
Mesqan have medium values. This dimension explains 79% (r = .89) of the variance in the distance matrix. The second
dimension shows that Inor and Endegagn have the highest distance values, while Muher and Mesqan have the lowest
values. This dimension explains 14% (r = .37) of the variance in the distance matrix. The two dimensions together
explain 93% of the variance in the functional distance matrix. The pattern in the multidimensional scaling plot shows
that the language varieties are roughly grouped into five clusters - { Gumer, Chaha, Ezha and Gura} form one group,
{Muher, and Mesqan} another group, and {Inor and Endegagn} also form another group. {Silt’e} and {Kistane} are
separate languages. Figure 6(b) and 6(c) present the dendrograms of the language varieties based on the functional
distance, and the corresponding dialect map. As can be seen from Figure 6(c), { Gumer, Gura, Chaha and Ezha} form a
group. {Muher and Mesqan} another group. Moreover, { Endegagn, Inor} are closely related. {Sil’te} and {Kistane}
are separate languages. Figure 6(d) also shows five language areas, with Silt’e and Kistane forming their own distinct

dialect area.
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(c) Classification of Ethiosemitic languages based on functional
distance

(d) Dialect map of Ethiosemitic languages based on functional
distance

Figure 6: Classification of Ethiosemitic languages based on functional distances

4.1.3 Classifications Based on the Perceptual Distance

In section 3, it was indicated that two perceptual distance measures, perceived similarity and perceived
intelligibility, were employed to determine the perceptual distance among the language varieties. The percentage of
the mean of the two measures was computed and subtracted from 100 to quantify the perceptual distance among the
varieties. It is important to remember that the perceptual test measures the similarity among the language varieties, not
the difference, and this is why the subtraction was needed. The cluster analysis was performed on the average of the

upper and the lower halves of the perceptual distance matrix.
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Figure 7: Classification of Ethiosemitic languages based on perceptual distances

Figure 7(a) shows the multidimensional scaling plot of the perceptual distance. As the Figure illustrates, in
the first dimension, Ezha, Gumer, Gura and Chaha have the lowest distance values while Kistane and Silt’e have the
highest values. This dimension explains 76% (r = .87) of the variance in the distance matrix. The second dimension
(dashed arrow) shows that Inor has the highest perceptual distance value while Mesqan and Muher have the lowest
distance values. This dimension explains 7% (r = .27) of the variance. The remaining values are between these two
extremes. Both dimensions combined explain 83% of the variance in the distance matrix. The multidimensional scaling
results clearly show that there are four groups of language varieties: {Chaha, Gura, Gumer and Ezha}, {Mesqan and
Muher}, {Endegagn and Inor} and {Kistane and Silt’e}. From a perceptual point of view, Kistane is closely related to

Silt’e. Figure 7(b) show the map of the first dimension of the multidimensional scaling. The light color shows an area
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that has the highest linguistic distance, Silt’e Figure 7(c) and 7(d) show the classification of the languages based on
the perceptual distance, and the dialect map of the ten language varieties respectively. Figure 7(c) shows that {Chaha,
Gumer, Gura and Ezha} form a group. {Inor and Endegagn} form a group. There is also a strong affinity between
{Muher and Mesqan}. In a different manner from the classifications based on structural and functional distances,
Kistane and Silt’e form a group in the classification based on perceptual distance. Figure 7(d) Shows the dialect map of

the south Ethiosemitic languages based on the perceptual measure.

4.1.4 The Combined Classification of Ethiosemtic Languages

As presented in the preceding sections, the classifications that were obtained from the structural, functional
and perceptual distance measures are not identical. The classification based on the phonetic distances shows six
groups of languages while the classification based on the lexical distance indicates five group of the south Ethiosemitic
languages. Hence, this section, aims to combine these classifications and provide a comprehensive classification of
the languages. Then the results of the comparison between the combined classification and the classifications by the
historical linguists will be presented. Figure 8 (a-d) summarizes the classifications presented in section 4.1-4.4. Figure
8 (e) presents the combined classification which was derived from the comparisons of all other classifications. The

Sigma symbol in the combined classification represents unspecified mother language.
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Figure 8: Comparisons of the classifications of Ethiosemitic languages

Given that the linguistic distance was measured from three perspectives (structural, functional and perceptual),

the distance matrices were ranked based on their reliability,

and the most reliable distance measures were prioritized in

the process of combining the classifications presented above. Gabmap provides two measures of reliability of distance

matrices: Local Incoherence and Cronbach’s alpha. Local Incoherence is a numerical score of local stress that is

assigned to set of differences between items (measure of linguistic distances in the present study). The optimal score is
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zero while the non-optimal scores can be any positive value. Comparing the value of Local Incoherence for different
measurements over the same data gives an idea about which result is more reliable (Others et al., 2011). Lower value
of Local Incoherence means that the results are better. The idea behind the Local Incoherence is that on average, the

locations that are close should be less different than localization that are further apart.

Cronbach’s alpha is a coefficient of reliability. It is usually used to measure the internal consistency or
reliability of the psychometric test scores. In Gabmap, it is used as the coefficient of reliability of the measurement
of differences over the data. High (> .70) Cronbach’s alpha means that there is high level of consistency among the
measure of distances. Table 2 shows the results of local incoherence and Cronbach’s alpha for each of the distance

matrices: phonetic, lexical, functional and perceptual.

Table 2: Consistency within the distance matrices

Local Incoherence  “Cronbach’s Alpha

Structural ~ Phonetic 22 97

Lexical 23 .87
Functional 29 .63
Perceptual 32 .61

“The high Cronbach’s alpha of the phonetic distance could be due to the high sample size. Nonetheless, the higher
degree of Cronbach’s alpha of the remaining two measures (lexical and functional) clearly shows that perceptual distance
has extremely low reliability. It is also important to remember that the reliability measures for the functional and
perceptual distances is based on the mean of the upper and the lower halves of the respective distance matrix.

Table 2 shows that the phonetic distance has the highest Cronbach’s alpha value, and the lowest value of
Local Incoherence. This means that it is the most reliable measure compared to all other distance measures. Lexical
distance has lower Local Incoherence and higher Cronbach’s alpha compared to the functional and perceptual distance
measures. Compared to the perceptual distance, the functional distance has a high Cronbach’s alpha and low value of
the Local Incoherence. Perceptual distance has the lowest Cronbach’s Alpha and the highest Local Incoherence which
means that it has very low reliability. In general, Table 2 shows that the structural distance (both phonetic and lexical
measures) are the most reliable distance measures. Functional distance is more reliable than the perceptual distance.

Perceptual distance is the least reliable distance measure.

Given these reliability differences, the structural distance was employed as a primary parameter in the process

of determining the combined classification, i.e., if a set of the language varieties form a group in both phonetic and
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lexical classifications that set of languages was automatically considered for the combined classification. However,
when languages belong to different groups in the phonetic and in the lexical classification, the functional distance
was considered as a second parameter to determine which group is the most plausible one. Perceptual distance was
considered as a third parameter when a set of language varieties form different groups in the classifications based on

both the structural and functional distances.

In Figure 6.5 (a-d), {Chaha, Gura, Ezha and Gumer} form a group not only in the classification based on the
phonetic distance, but also in the classification based on the lexical distance. Therefore, this group was automatically
included in the combined classification without even considering their classification based on the functional and
perceptual measures. {Inor} and {Endegagn} are separate languages in the classification based on the phonetic distance,
but they are very similar in the classification based on the lexical distance. Therefore, the functional distance was
used as a second parameter. Based on these requirements, Inor and Endegagn were grouped together in the combined
classification. {Mesqan and Muher} form a group in the classifications based on both phonetic and lexical measures.
Hence, they automatically qualified for the combined classification. {Silt’e} and {Kistane} are separate languages in the
classification based on the phonetic and lexical parameters. They are also separate languages in the classification based
on the functional distance. Therefore, they were considered as independent languages in the combined classification
though they form a group in the classification based on the perceptual distance. This was due to the fact that the
perceptual distance has very low reliability. Based on these requirements, the selected ten South Ethiosemitic language
varieties were classified into five groups - the first group consists of {Chaha, Gura, Gumer, Ezha}; the second group
contains {Inor, Endegagn}, the third group comprises of {Mesqan, Muher}; the fourth group includes only {Kistane},

the fifth group consists of {Silt’e}.

As can be seen from 6.5 (a-c), the grouping of the four Central West Gurage languages - Chaha, Gura, Gumer
and Ezha is consistent across all the classification parameters. Therefore, the four Central West Gurage languages
were used as a point of reference to determine the relative positions of other groups of languages in the combined
classification. {Muher, Mesqan} are close to {Chaha, Gura, Gumer and Ezha} than {Kistane} in the classification
based on lexical distances. This is not the case in the classification based on the phonetic distance since {Kistane}
is rather close to {Chaha, Gura, Gumer and Ezha}. In this case, the functional distance cannot be used as a second
parameter since Muher and Mesqan do not for a group in the classification based on the functional distance. Hence, the
perceptual distance was used as a third parameter to move { Muher and Mesqan} close to the four Central West Gurage

languages. {Inor, Endegagn} are close to the Central West Gurage languages than {Kistane} in lexical, functional and
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perceptual classifications; therefore, they maintained their position in the combined classification. Moreover, compared
to Silt’e, {Kistane} is closer to the Central West Gurage languages based on phonetic, lexical, functional and perceptual
parameters. Silt’e is the one that is the most remote from the Central West Gurgae languages based on three (lexical,
functional and perceptual) of the four classification parameters. The ultimate result of this process is the combined

classification presented in Figure 6.5 (e).

The remaining point now is determining to what extent the combined classification corresponds to the
classifications previously proposed by historical linguists. Figure 9 (a) - 9 (c) shows that the combined classification
seems similar with the classification by Hetzron (1972). For example, in both classifications, Chaha, Gura, Gumer
and Ezha form a group. Inor and Endegagn also form a group in both classifications. However, unlike the combined
classification, Muher and Mesqan do not form a group in the classification by Hetzron (1972). Moreover, unlike the
classification by Demeke (2001), Muher and Inor do not form a group with the Central West Gurage languages which

are {Chaha, Gura, Gumer and Ezha} in the combined classification.
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Figure 9: Comparisons between the combined classification and the classifications by historical linguists

Mere impressionistic comparisons of the dendrograms, may not precisely depict to what extent these

classifications are similar. As a result, the/cophonetic distance between each node in the classifications was compared to

provide statistically sound evidences about the degree of similarity among the classifications. The cophenetic distance

between any two terminal nodes in a tree is defined as the number of nodes one has to go up from language A to the
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lowest common node shared between the member of the pairs and then down to language B (Author2 & Otherl, 2018).
For example, in Figure 9 (c), the cophenetic distance between Muher and Mesqgan is two: (1) from Muher one node
up to the the mother node, (2) from the mother node down to Mesqan. Pearson’s correlation coefficient was used to
illustrate the relationship between the cophenetic distance of combined classifications presented in 9 (e) and that of the

classifications by the historical linguists.

For the sake of simplicity and space, only the ten language varieties under investigation are included in Figure
9 among several Ethiosemitic languages previously classified by the historical linguists. Since the distance between
the nodes in a family tree is symmetrical (the distance between node A and node B is equal to the distance between
node B and node A), the number of pairs of cophenetic distance measures is always N*(N-1)/2. This means that in
the present study, there are 10 language varieties. Therefore, the possible symmetric pairs of languages to which the
cohhenetic distance has to be computed is 10*(10-1)/2, which is 45. The cophenetic distance between each pair of the
south Ethiosemitic languages is presented in Appendix C.5. For the sake of space, only the correlation coefficients
between the cophenetic distance of the combined classification and that of the classifications by Demeke (2001) and
Hetzron (1972) are presented here. The analyses of the relationship using Pearson’s correlation show that the cophenetic
distance of the combined classification correlates more strongly to the cophenetic distance of the classification by
Hetzron (1972), r = .761 as compared to correlation between the cophenetic distance of the combined classification and
that of the classification by Demeke (2001), r = .553. The two correlation coefficients are statistically significantly

different, Hotelling’s t-test, r = 6.845, p = .001.

4.2 Relations among the Three Dimensions of Distance

As indicated in 1.1, examining the relationship among the three dimensions of linguistic distance is one of the
aims of the present study. Hence, in this section, correlations among the three dimensions of linguistic distances reported
in the preceding sections are presented. Table 3 illustrates the correlation coefficients of the two structural distances,
the functional distance and the perceptual distance. As can be seen from the table, there is a very strong correlation
between the two structural distances - phonetic distance and lexical distance. Furthermore, the correlation between
the two structural distances and the perceptual distance is very strong. Compared to other correlation coefficients, the
correlation between the functional distance and the perceptual distance is small (though not statistically significant).
This suggests that the participants’ similarity judgment and their actual score on the intelligibility test may not be

exactly the same. In general, there are strong correlations among almost all the distance measures compared in Table 3.
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As aresult, in Table 4, these correlation coefficients are compared to each other to determine if there is statistically

significant differences among them.

Table 3: Correlation coefficients of the three dimensions of distance

Structural Functional® Perceptual

Phonetic  Lexical

Structural  Phonetic 874 .804 .853
Lexical .849 77
Functional 747

“The functional and perceptual distance values are obtained by subtracting the values of mutual intelligibility
and the perceptual similarity from 100 respectively (d = 100 - s). The upper and lower halves of the matrix were
averaged for both functional and perceptual distances. The participants’ functional and perceptual test scores on
their own native languages were excluded.

Fisher’s r to z transformation was employed to compare the correlation coefficients among the three distance
measures: structural. functional and perceptual. Table 4 illustrates that there are no statistically significant differences

among the correlation coefficients of all the distance measures.

Table 4: Comparison of the Correlation Coefficients

Compared Coefficients” Transformation

z-values p-value Test
TPepD IPD VS. TPepDILD 1.051 .293 Fisher’s z-transformation
IEpIPD VS. TEDILD -.654 513 Fisher’s z-transformation

“PcpD = perceptual Distance, LD = Lexical Distance, FD = Functional Distance, PD = Phonetic Distance

4.3 Intelligibility among the South Ethiosemitic Languages

As indicated in section one, both the functional distance and the degree of mutual intelligibility to be discussed
in this section refer to the respondents’ scores on the Word Categorization test. In other words, the respondents’ score
on the Word Categorization test was used as a tool to determine the degree of functional distance among the ten
South Ethiosemitic language varieties as well to determine the degree of mutual intelligibility among the language
varieties. In this section, the respondents’ scores on the word categorization test are presented. In section one, the

mutual intelligibility was defined as the degree of communication or understanding between the speakers of related
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languages, in principle, without having a direct exposure to either of the languages. The assumption in the present study
was that the correct categorization of the words into their semantic categories measures the degree of understanding (at

least at lexical level) of the speakers of the language varieties.

To determine the degree of mutual intelligibility among the language vesitiesy 75% mutual intelligibility
threshold was set based on the suggestion of Grimes ( 1995)%]partly based on the conservative nature of the test
administered . Hence, 75% and more score in the word categorization test was considered the confirmation of mutual
intelligibility between the test language and the language of the test-takers. 71-74% score was considered as partial
intelligibility. Anything less than 71% was considered absence of mutual intelligibility. Table 5 show the mutual

intelligibility scores of the participants on the Word Categorization test.

Table 5: Mean of the participants’ score on the Word Categorization test

Language CH EN EZ GM GU IN KS MS MU SI

Chaha 81> 58 81 8 81 69 50 46 69 42
Endegagn 62 81 48 48 43 71 48 43 57 33
Ezha 80 52 80 76 76 52 36 40 76 40
Gumer 82 54 79 8 82 50 57 68 82 36
Gura 83 52 79 83 8 55 59 59 79 38
Inor 71 91 64 68 55 82 50 45 55 32
Kistane =~ 48 48 39 57 48 39 83 52 35 22
Mesqan 67 42 71 67 42 42 67 8 63 33
Muher 77 38 69 69 65 46 65 42 81 23

Silt’e 43 43 48 57 43 22 35 35 48 87

“The test languages are abbreviated - CH = Chaha, ED = Endegagn, EZ = Ezha, GM = Gurmer, GU = Gura,
IN = Inor, MS = Mesqan, MU = Muher, SI = Silt’e and KS = Kistane; the mutual intelligibility results are
converted to percentage.

"The participants did not fully understand their own variety. This could be because of various factors
including recording quality, time pressure, lack of attention and others

As can be seen from Table 5, Chaha speakers understand Ezha (81%), Gumer (85%) and Gura (81%).
Endegagn speakers partially understand Inor (71%). Speakers of Ezha understand Chaha (80%) and Gumer (76%).
In the same manner, Gumer speakers understand Chaha (82%), Gura (82%), Ezha (79% ) and Muher (82%). Gura

speakers understand Chaha (83%), Ezha (79%), Gumer (83%) and Muher (79%). Inor speakers partially understand
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Chaha (71%) and fully understand Endegagn (91%). Besides, Mesqan is partially intelligible to Ezha (72%). Muher

speakers understand Chaha (77%). Silt’e and Kistane are not intelligible to any of the language varieties.

Table 5 further shows that the test-takers did not score 100% on their own native languages though, in principle,
it is assumed that the native speakers have a perfect knowledge of their own language. The participants underperformed
on their native languages probably due to non-linguistic factors such as fatigue, quality of the recordings, lack of
attentions, noises in the test environment, time pressure and many others. In order to compensate the influences of these
factors, adjusted mean was computed for the participants’ score on the Word Categorization test. It was computed by
subtracting the actual mean of the participants’ score on their own native language from the hypothetical mean, which
is always 100%. Then the mean differences was added to the same participants’ score on the non-native languages with
the assumption that the factors that affect the participants’ score on their native languages equally affect their scores on
the non-native languages. For instance, Chaha speakers, in average, scored 81% on their own native languages though
they are supposed to score 100%. Therefore, the adjusted mean was computed by subtracting 81% from 100% which
19%. Then 19% was added to the scores of the Chaha participants on all other language varieties. Table 6.9 presents the

adjusted mean scores computed based on the results illustrated in Table 6.8.

Table 6: The adjusted mean of the test-takers’ score on the Word Categorization test

Language CH EN EZ GM GU IN KS MS MU SI

Chaha 100 77 100 100 100 88 69 65 88 61
Endegagn 81 100 67 67 62 90 67 62 76 52
Ezha 100 72 100 87 96 72 56 60 96 60
Gumer 96 68 93 100 96 64 71 82 96 50
Gura 97 66 93 97 100 69 73 73 93 52
Inor 89 100 82 86 73 100 68 63 73 50
Kistane 65 65 56 74 65 56 100 69 52 39
Mesqan 82 57 86 82 57 57 82 100 78 48
Muher 96 57 88 88 84 65 84 61 100 42

Silt’e 56 56 61 70 56 35 48 48 61 100

“The test languages are abbreviated - CH = Chaha, ED = Endegagn, EZ = Ezha, GM = Gurmer, GU = Gura,
IN = Inor, MS = Mesqan, MU = Muher, SI = Silt’e and KS = Kistane; the results are converted to percentage.
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Based on the adjusted mean presented in Table 6.9, Chaha speakers can understand Enegagsy (77%), Ezha
(100%), Gumer (100%), Gura (100%), Inor (88%) and Muher (88%). Endegagn speakers can freely communicate with
Chaha (81%), Inor (90%) and Muher (76%). Speakers of Ezha understand Chaha (100%), Gumer (87%), Gura (96%)
and Muher (96%). They also partially understand Endegagn (72%) and Inor (72%). Gumer speakers understand Chaha
(96%), Ezha (93%), Gura (96%), Mesqan (82%) and Muher (96%). They also partially understand Kistane (71%).
Gura speakers understand Chaha (97%), Ezha (93%), Gumer (97%) and Muher (93%). They also partially understand
Kistane (73%) and Mesqan (73%). Inor speakers understand Chaha (89%), Endegagn (100%), Ezha (82%), and Gumer
(86%). They also partially understand Gura (73%) amd Muher (73%). Besides, Mesqan speakers understand Chaha
(82%), Ezha (86%), Gumer (82%), Kistane (82%) and Muher (78%). Muher speakers understand Chaha (96%), Ezha

and Gumer (88%) and Gura 84%). Silt’e is not intelligible to any of the language varieties.

Menuta (2013) argues that the best center of communication is Mesqan, based on the study he conducted
on six Gurage varieties - Chaha, Inor, Kistane, Mesqan, Muher and Wolane. In other words, according to this study,
many speakers of Gurage varieties understand Mesqan better than the remaining Gurage varieties investigated in the
study. The present finding contradicts with this report. As can be seen from Figure 10, it is Chaha that seems to be
the center of communication. Chaha is intelligible to seven of the ten language varieties investigated in the present
study. Silt’e was excluded from the Figure since it is not mutually intelligible to any of the language varieties. In Figure
6.8, the two-directional arrow shows that the intelligibility is symmetrical while one-directional arrow shows that the

intelligibility is asymmetrical.
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@.
.

Endegagn

Figure 10: Chaha is selected as a center of communication

The difference between these two findings can be the outcomes of various factors. First, the present study
used just the Semantic Word Categorization test. The author recognizes that testing mutual intelligibility at higher
linguistic level may yield different results. Nonetheless, the present study opted the inclusion of relatively a large
number of languages and examine them from different perspectives rather than focusing just on the mutual intelligibility.
In this regard, Menuta (2013) included several tests which is very positive. Nonetheless, there are also concerns about
the approaches of Menuta (2013). It appears to me that the priming effect was not properly controlled; since the same
test materials were repeated across the speakers of the varieties, it is possible that the mutual intelligibility scores were
inflated because of the participants’ familiarity to the test materials. Besides, Menuta (2013) tested elderly people while
the participants of the present study are secondary school students. It could be the case that elderly people performed
on some of non-native languages better than the youngsters mainly because of the lifelong exposure they have had to
the non-native language varieties. Sample size could also be another factor. Menuta (2013) tested 12 participants from

each site. The present study tested 30 participants from each site. Carefully selected a small sample size could probably
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lead to exceptional performance because of the exceptional linguistic abilities of the participants. Moreover, during test
administration, Menuta (2013) asked the participants to provide written answers. It is not clear how the respondents

managed to provide written answers since none of the Gurage varieties (except Silt’e) has a writing system.

5 Discussions

As presented in section 4.2, the comparisons among the measures of the three dimensions of distance show
that the two structural distances (phonetic and lexical) strongly correlate with each other. This implies that the two
structural measures can be used interchangeably to determine the linguistic distance among related languages. The
present study also reported very strong correlation between the structural distance and the functional distance though
different materials were used to measure the two dimensions of distance. This suggests a high degree of substitutability
between the two dimensions of measuring linguistics distance. Moreover, the strong correlation between the structural
distance and the functional distance indicates that the respondents’ score on the mutual intelligibility test has a strong

connection with the properties of the structure of the language varieties.

Given that there is no significant difference between the correlation coefficient of the phonetic distance and
mutual intelligibility scores and that of the lexical distance and intelligibility scores, it seems that there is no difference
between the two structural distances in terms of their influence on the participants’ score on the word intelligibility test.
This finding is slightly different from previous studies which reported a stronger correlation between the lexical distance
and functional distance as compared to the correlation between the phonetic distance and functional distance (e.g., Tang
et al., 2019), and from the studies which reported a stronger correlation between the phonetic distance and functional
distance but not between the lexical distance and functional distance (e.g., R. Otherl & Author2, 2007). Maybe there
are many factors such as similarity of phoneme inventory and the frequency of words that contribute to the relationship
between the functional distance and the structural distances. The relationship between these two dimensions is probably
language specific. For instance, in some languages, lexical similarity can be more important than phonetic similarity

while in some other languages a slight phonetic difference may lead to misunderstanding.

Moreover, the strong correlation between the structural distance and the perceptual distance shows that the
perceptual distance can be used as an alternative means of determining the linguistic distance among related languages,
especially in a situation where gathering the real linguistic data is difficult. Similar results were previously reported by

Author2 & Other (2004) and by Tang et al. (2009). This is a good news particularly for less studied languages that
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do not have dictionaries or detailed descriptions of their linguistic features. However, the low level of consistency in
the perceptual distance matrix hints that there is a risk of using a mere perceptual distance to measure the linguistic
distance among related languages. This is because the perceptual perspective of measuring linguistic distance is more
subjectivity-prone than other means of measuring linguistic distance. As noticed by Golubovi¢ & Sokoli¢ (2013),
Abu-Rabia (1996), Abu-Rabia (1998) and Pavlenko (2006), the impact of language attitude is also more pronounced in

situations where there is political divisions, stereotyping, and social and cultural hostilities.

Furthermore, the close similarity between the classifications based on the three dimensions of distance and
the genealogical classifications previously provided by the historical linguists implies that, in addition to the structural
distances, functional and perceptual distances can be used to classify related languages. In the present study, we noticed
very close similarity between the typological classifications and the genealogical classifications. This result is consistent
with previous report by Tang et al. (2009). In general, the correlations among the three dimensions of distance which
are reported in the present study are consistent with the studies previously conducted on Scandinavian languages (e.g.,
Author2 & Other, 2004; Author2, 2005; Author2, 2007; Author2 & Otherl, 2018) and on Chinese dialects (Tang et al.,
2007; Tang et al., 2009). These studies, in general, indicate that the distance among related languages can be measured
from different perspectives. It is up to the researcher to choose the right perspective based on various factors such as
the resources at disposal, and the desired study objectives; for example whether the aim of the study is typological or
genealogical classification. Our study partly supports the claim that non-linguists’ consciousness can be used as a valid
means of measuring distances among related languages, but we also share the enduring debate about the validity of the

perception-based approach (see Goeman, 1999 for the debate).

The classifications of the Ethiosemitic languages based on the results obtained from the structural, functional
and perceptual distance measures show that Chaha, Ezha, Gumer and Gura are very closely related languages. Mesqan
and Muher have also very strong lexical affinity with these four languages. The lexical affinity among these language
varieties was also reported in Menuta (2013). Mesqan and Muher have also close phonetic and lexical similarity.
Kistane and Silt’e are different from all the remaining language varieties. This difference could probably be due to the
influence of the Cushitic languages on Silt’e and Kistane. This is an intuitive suggestion: the interaction between the

South Ethiosemitic languages and the surrounding Cushitic languages is an issue that future studies may address.

The comparisons of the classifications obtained from the three distance measures show that the south

Ethiosemitic languages under investigation can be classified into five groups. {Chaha, Gura, Gumer and Ezha} form
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a group. {Muher and Mesqan} are very similar languages; hence, they form a second group. {Inor and Endegagn}
consistently form the third group. {Kistane} and {Silt’e} are different from all other language varieties. These
classifications are very similar to classifications previously proposed by Hetzron (1972), but somehow differ from the
proposal of, for example, Demeke (2001). For instance, Demeke (2001) classified Mesqan under North Gurage together
with Kistane. Though both the structural and functional measures show that Kistane and Silt’e are quite different
languages, the speakers of the language varieties believe that their languages are similar to each other. The causes of the

mismatch between the speakers’ perception and the linguistic reality need further investigation.

With regard to the mutual intelligibility among the south Ethiosemitic languages, the results obtained from
the functional distance measure show that Chaha, Gura, Gumer and Ezha are mutually intelligible. Muher and Mesqan
are partially intelligible with these languages. This partial intelligibility is slightly different from the full mutual
intelligibility previously reported in Menuta (2013). Endegagn and Inor are also mutually intelligible. Kistane and Silt’e
are not intelligible with any of the Gurage varieties investigated in the present study. The reported intelligibility scores
are largely asymmetrical. As noticed by Author2 (2018), Author2 et al. (2010) and Author2 (2007), this asymmetry can
be due to linguistic and non-linguistic factors. Some languages can be incomprehensible because of their complicated
phonological structures such as pervasive reductions due to assimilation, and alternation between obstruents and
approximants (Bleses et al., 2008, p.623). Author2 (2018)) has also discussed various non-linguistic variables such as

contact and experience, orthography, gesture and language attitude.

Based on the findings presented in section 4, we also provide our position with respect to the question whether
the south Ethiosemitic languages investigated in the present study are dialects or not. Though providing a clear-cut
boundary between ‘dialect’ and ‘language’ is always difficult due to various linguistic and non-linguistic factors, the
results of the cluster analyses and the mutual intelligibility scores suggest that Silt’e and Kistane are independent
languages. The remaining languages are dialects of the same language. Determining whether these varieties are dialects
or independent languages may have significant consequences for the attempts that have been made to standardize the
language varieties. The results of our study imply that Kistane and Silt’e need to be treated as separate languages in the
standardization process. The remaining Gurage varieties can be considered dialects, and the same materials can be used

to employ these languages for schooling, media and different administrative purposes.
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Appendix

A. Data gathering Tools

A.1 Background Questionnaire

Purpose: If was employed fo determine the students’ language background

Dear students, we use this questionnaire to gather information about the languages which are spoken in your area.
Your responses will be kept confidential and are used only for research purposes. Hence. please respond as honest as
you can. Thank you for the time you take to fill in the questionnaire

Part I: Personal Background

1. What is your date of birth (DD/MM/YY)? ..eovmeieeiii e
2. Areyou a Male b. Female (circle one)

3. Where is your place of birth (lown/Village)? .........coocevvvevrerreemcrereeensnsesiesseesaon.

4. Where is your present address (town/village)? ......o.coeveeveecvvveeeereecccieereneeseenne

5

What is your grade level? (Circle correct choice)
a. Gradenme ¢ Gradeten d. Gradeeleven f. Grade twelve

Part II: Language Background

1. What is your first language?

‘What languages do you speak other than your first language?

3. Which language (s) do your parents speak?
a) Your Father
b)  Your mother

Which language is frequently spoken by your fiiends?

5. Has your family changed their place of residence? Please indicate the places they lived and the language
spoken in each place

Place Language
a.
b
C.
d.

6. How often do you use your mother tongue?
A Veayoften B.Often C. Sometune D.Rarely E. Notatall
7. Which language (s) is spoken in most of the schools you have attended?

8. Which other language is spoken in your vicinity?
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825 A.2 Response sheet for Words Categorization test

Instruction: Dear student, you are going to listen to some list of words. Listen carefully and determine in which of
the following categories each word belongs. For one word there is only one possible category. Provide your answer
by putting ‘X" mark in the box provided in front of each category. Note that for every audio stimulus. there are 10
options of word categories.

1. Cloths

2. Body Parts

3. Kitchen Utilities
4. Fruits

5. Food Type

6. Domestic Animals
7. Furniture

8. Vegetables

9. Wild Animals

10 .Cereals
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826 A.3 Response sheet for perceptual and attitude test

Direction: Dear student, you will be presented with ten successive stories. Listen attentively to each of the stories and rate the story
based on the questions which are provided below.

1. To what extent do you understand the speaker in the recording? Respond by putting X ' mark on one of the numbers provided.

—_— O ——

2. To what extent the recording is similar to your own language? Respond by putting ™' on one of the numbers.

3. Is the speech of the speaker in the recording beautiful or not compared to your own language? Respond by putting X' mark on one
of the numbers provided.
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s27  B. Test Materials

s28 B.1 List of words for phonetic and lexical distance

No English Ambharic Oromo Chaha Endegagn Ezha Gumer Gura Inor Kistane Meskan Muher Silt'e

1 added dommara’ dabale’ daparam® dappara’ dabbaram’ dapparam’  daporam’ dappara’ dabbalom’ dabbaram®  dobbaram’ dobale!

2 all Tullum’ hunda’ immim’ hinZedi’ innim’ immim’ innim’ inna’ Lullim' innim’ imim’ Tullimkes'

3 ape tota icamale’ wanka' wenia® wank'a' wank’s! wangka® wangke" icmale’ Komale’ Komale? Kamale®

4 arm kind* irree’ agat® agad® hinna’ xino' hina’ hini?et kirra® hinna’ hitte’ Tare?

5 back Forba duuba gisa ghiga’ ginga' fFar’ Fiza’ gisida’ ginga' ginga' ginga' &’

6 barley gabs® garbu® axir! hir' axir’ shir' hir' axir’ gabs? thir! axi’ il

7 basil bassobila" maslobbaa' moasobilal'  masobila' masbilal' bassobila'  bassobila'  moasobilal'  mossobila'  kasanat’ bassobila" batar®

8 bean adong"arre’  aSongoree! adeng”alle! adeng”alle’  adeng®alle! adang™are!  adeng®aro' ! bolosse® adang”arre!  adengurro’ boloke?

9 beautiful Kongo bareeddw’ morkama' molkama’  morkamma' morkamma' morkama’ morkama'  molkama' moalkama' moalkama' bareeda’
10 bed alga’ sire alga® anz' alga’ alga® arga* arga’ alga® alga® alga® dugmals?
11 began gammara: eegale Kanasam' ianasa’ Kannasam’ Kanasam' ianasa’ Kanasa® iarraso’ Karrasal Karrasom’ gammara:
13 belt Kabatto® kabattoo!  motagada’  kebato?s'  Kabatto' Kobatto! Kabatto! zalobat® Kobatto Kobatto Kobatto! Kobatto®
14 basso basse' basso® basso' bassaZa' basewa' bassiwa' basiwa' basiwa' bassiwa' bassiwa' bassowa' basso’
15 big tallix guddaa nigiya’ ' smiya’ nikyo’ nigya’ midiyat malak? ! L2iyo’ yeroore®
16 black faur’ gurraagfa  fiur' gambona’  gambanna® ikirt taur’ gombana’ taur’ fiur’ fiur’ fem’

17 blew noffasa’ afiufe nafasam’ nafasa’ naffosam’ nafasem’ nafasem’ nofasa’ naffaso’ noffasa’ naffasem’ nofasa’
18 blood dom’ diiga dom' dom’ dom’ dom' dom’ dom’ dom’ dom’ dom' dom’

19 boiled afalla? danfise Eakeram' cakarra! cakk"ara! cakkoram'  cakera! cak®ara! fallam® cakk"ara! cakk"aram’ fola®

20 bone afint' lafee afim’ atim’ atim' afim’ atim’ atim' atim’ atim’ afim’ hatim’
21 bread dabbo’ daabbo® dabbo! dabo?at dabbo' dabbo! dabbo® dabbo?s! dabbo® furno® dabbo! furne®
22 breakfast sars ciree ginzir’ ginzir' ginzir! ginzir’ ginzir' ginzir' ginzir' vaddara® addara® ginzir'
23 breast fut! harma fu! P! P! fu! u! fu Fibuyya' fub! fawayya® fub’

24 brother wandimm obboleessa  g"apa’ assa?om’  gVabbe! £"appay’ g"apa’ asam® zammi® g abbe’ g"abbe’ indat®

25 bull bere? dibicéa war war! wirt war' war! war! war! war! bora® wart

26 cabbage gommann raafu ambir' ambir! ambir® ambir' ambir! ambir® ambil’ ambir' ambi’ hamil'

27 calf (n) 2 gabbi m esa’ mosa’ massa’ m esa’ m"asa’ m“asa’ fag’ m“asa’ dog? 7ok’

28 came maffa’ dufe £ana’ ma?a’ ana® £ana’ ana' ma?a’ maffa’ Eafifia’ bassam’ mafa’

29 came out wattagd! baate wafam' walace! watfadém' wafacdim' wata' waZaca wattatti’ wafta' watfaidim' watat'
30 camel gimal' gaala' gamera’ gimal' gamera' gamera’ gamera’ gamera’ gimal' gamela’ gamela’ gazmeela’
31 cat dimmat adurre? angaEa1 angaEEal angaEEal angaEal angaEal angaEa1 angaEa1 angaEa1 aaden’
32 chair wanhar' barcuma’  wanbar' wambar' wanbar' wanbar' faiata’ wanbar' sarar’ wanbar' borééuma®
33 chassis rokabot? rakabooti®  vesinaca' rakabot® yasinacéa' vesinaCéa'  vesinaca® sine?" rakabot® vesinaCéa'  vesinedie’ genca’
34 cheap rikkag® rakiga® giwa' wuda?® giwa' giwa' giwa' widi?? arkus® rikkag’ giwa' ruks’®

35 cheek gme? mallaa danga® danga® dange' danga® danga® omca? qunéa’ danga® gunca? gmce?
36 chest darat! lap'pe data’ datta’ dadda’ darta' fanka® data’ darat’ hin® dadda’ wazana®
37 chickpea $imbira’ Sumburza’  Gombera’  Sumburs’ ¢ambera’ Simbura’ Cimbura® Sumbura® Sombura’ Simbura’ Simbura’ Sumbura®
38 child hifan daa?ima tika' tika' tika! tika' tika' tika' bayy” tixa' tika' &ilo’®

39 cloak(n) kot! koota' kot! kot! kot* kot! kot! kot' kot! kot! koote!
40 clond dammana’ duumessa’  dabora’ dawana' dabara' dabara’ dabara' damara’ damana’ dabana’ dabana’ dabona"
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41 coffee unna’ buna’ Kawa' iawa' buna’ Kawa' iawa' wawa' buna’ Kawa' Kawa' uno”

42 coming dufaa vigan® vima?a' tican® vigan® tican” tima?a® iyyamotta'  tigafh’ tibasa' timag!
43 (her self) tadabakai’  dokotte tatemads’  tadoPenadé’ to¥emam’ tatemadim’  tafemadi?’ tada?eraddi?” tasatatti tagema’ tafomaddim’'  taleeme’
44 cow fam' sala aram' anaw’ aram' aram' aram' aram' alam' aram' annam’ fam'

45 cried aloftiasa booye bakam' bekka' bakam' bakk’am' bakia' baka' baisam' bakka' bakk’am' bake!

46 crocodile azzo! naaééa zabohel darawa® azzo' azzot yobar?awi' abarawi'  azzo azzot azzot waro®
47 decide mawassan' murteessu  wawassin'  iggawirt’ fannadam’ wasnot! wabar® wassin' wowossin'  wawassin' | wawassin' Kook’
48 deer agazen' gadamsa zema® genzo gozma’ sissama® smar” wasir” feeed agazzen' agazzen' E

49 destroy mawdam barbadeessn banaram® bannara' bannasam’ gifacafom®  banaram'  banara’ dasan’ barrasa’ afarrasam’ dasam’
50 did adarraga gode amenem' eppa’ amannem® amenem' epa’ epa’ Fimmaw® sokkata® sokkatam® afic®

51 dispute(n) fikukkir’ falmii 4 manad” fikukkir® m“agza’ guwara® m"aguza®  fukukkir’ m~agazza® filuklar®
52 dog wissa® sare give' giya' giyya' give' giva' give® wissa® give! e’
53 donkey harre imar’ awan' imar’ imar’ imar’ imar’ amar’ imar’ imar’ wmmar'
54 door hulaa wofenca sanka’ sanka’ barr’ wofania' sanka® sanka’ wofenca' wofenca wazgeb®
55 down gadi® tatnaya' gadani® tattinya' wastinya'  wasfiniya'  gadaniy tatatay’ tatatte! tattiya’ uftakolo’
12 (wW2.M.SG)  alloma manaabe nozazam' nazoza' nazzazam' nozazam' nozozam'  mazaze' birazoza® birazzaza' nozazam’ birazaza'
36 dress (n) omis' uffata Fomis' iamis’ muhi?igir Fomis' icambis’ mardofa’ dirbadir® Kamis' Fomis' Kambissa®
57 drmk (v) fatta duge saca’ secéa! sacca’ sifa! saca! saca’ sacéa! sacéa! saccam’ sace!

38 dry (adj) dorai gogaa farak! dora?" tarak’ farak! tirait! dora?! darak’ tiraxt! fara?! dorai’
59 ear Boro gurra inzirt inzirt inzir! inzirt inzirt inzir! inzin® inzin® inzin® izin!

60 egg imulal' bupp’a’ "ira’ insulo’ anit”™a' ira’ ni"ra’ nicira anio’ ani™a! ani™a' bup’p’a’
61 eight simmint’ saddet! sunt* sunt! St sim"it! stmut’ suumt! sommint! simmut’ stmmut’ samut’
62 elephant zihon' arba Fax"ara' zohon! $ox"ara’ Fax"ara' Fox"ara' $ox"ara’ zaxon! Fax"ana’ zixon' doxano’
63 evening galgala gopat’ goppa’ad’  gabbat! gappat’ gobat’ gopad’ miSar gobbat gobbat’ gobbat’
64 expensive widd® Kaali tira' nud’ tira' tira' tira' mmd’ éam’ cum’ fina' éum’

65 eve ayn' iga en' en' en' en' en' er! ' en' en' in’

66 farmer araas’ ioteebulaa  Eawag Zowad! gawag! gawae! Zowae! ana_él ara§® aras® gawae! araas’
67 father abbat! abbaa® ab' aba' abba® abba! apa' aba' abit ab* ab' abot!

68 fava bean bagela' baaidlaa’ basela' basela' baella" basella' atara® atara® bascela' basela' basela' bagels'
69 fenugreek absst hulbata abaga! awada! abag! abaga! abaga! abasa’ abaga! abaga! abag! Suko®

70 finger fat' Fuba atebat! afeya’ atebat’ atebat! afeba’ afeya’ afabat' afebat! afebat® infabit'
71 finish(v) Carrasa’ fumure gopara’ Sappora’ faggom® goppara® Sapera’ gopara’ Carrasam’ 3abbara’ faggom® Ceerasa’
72 five amist' Zan amist! amist’ amist’ ammist' amist’ ammist’ ammist! ammist! ammist' ammist’
73 food-table masob® masaoba®  saf! mosab’ safet! mosob® sof! soft lemat’ lemat’ woskenbiya'  iffo!

74 found agaiiiia® arge’ nskabam'  nokka’ nakkabam® nakkebam'  nokaba® nakaPa’ agaitiio” rakkaba' agaiftam® rakaba’
75 four aratt! afur arbat arwalatt arbat’ arfiatt arbat! arb?at! arat’ arbatt! arbat arat!

76 fox abaro! deegallo Kawara' walake® iawara' Kawara' iawara’ ing"arag: sarandida’ vaghorag’s®  fawara® zagado’
77 friday arb gimma’ gimat’ gim?at’ addara? gimat’ gimat! gim?Pat! addara® addara® addara® &imat’
78 frog iniurarit” raaééa fwanca' iowana’ iowaéa® wanca' iowanca' Konga' iologa' Fowaga! Kolada® iniurarit”
79 full muhe! gutuu rmura’ mur?a’ mura’ mira’ mura’ mur?a’ mula’ mula’ m oy’ mulla
80 garlic nacé Smkurt  Fullubi tumma’ tumma’ tumma' tumma’ tumma' tuma’ tumma’ tumma’ tumma’ tumma’
81 gazelle midakko kurup'p'e  gimbe gimbo' gimbe’ g¥imbe! gimba' gimb2a’ g"amoaca’ gimbe! g"amaca’ sedemo?
82 giraffe Kaééine! iacéine!  eécine! iacine’ Kaécine! Kaééine! iacéine!  kacéine' iaéine’ Kaéine’ Kaéinec! sologe’
83 give up tawa' diise wote! sta?ut® tabot’ woate! ataut® woghir® woghir® wote! idagat?
84 goat refe feit! foiia?' feit! fext! foiia?! fiyyal' feit! fahiia?a’ fert!

85 gnddle mifad’ fibaaba midad mifad midad midad’ midad* mifad midad' midad mif'ad’
86 guava zaytun' zeeyhma'  zaytuna' zaytun' zaytuna' zaytuna' zaytun' zaytuna' zaytuna' zeytuna' zaytun'
87 had nabberaw” Kabature b¥anan’ bananda® b¥anan’ b¥anan' bananda' nabbaren’ b¥annanit!  bannanmstt! narey”
88 hair Sagur rifeensa gunar’ qun?ar’ gunnar’ gunar’ qunar’ gun?ar’ gunnan’ gunnan’ gunnan’ dum®

89 handkerchief maharrab® moharraba' moharrab'  moharrab!  moharrab' moharrob’  moharreb'  msharrsb!  moharrabt moharrab® moharrab® maharrabt
90 hard (adv) bahayl' haalaan banamdarag’ badarag' vannenim’ bafona* battona® gerika’ bah: bavadidnat®
91 hat kofiyya! kofiyyaa!  kofiyya' kofit! kofitta' kofita' kofita' kofita! kombobo® mollayyo® kofiya!
92 he issu isa bt huda* it huda’ K"a' buti® uha'

93 head ras® mataa gunear’ iras’ gumnar’ gun?ar’ gunnan’ gunnan’ gunnan’ dum’

94 headdress sas’ saasi’ §as! saga’ gas! %as! sasi' §as’ §as! oufta’

95 heart Tbb’ onnee’ xin' xin! xann' ana’ lbb? hin' Libb? wazana®
96 heifer gidar ani’ ang’ ans’ ang’ zabay® ang’ g"abaz’ zaba®

97 helped aggoza' gargaare agazem’ epara’ aggazam’ agazem’ agazam’ epara’ araddam’ aggaza’ araddam’ agoza'
98 hen doro handaaiko’  kutara® ungoro?* kuttara® kuttara' kutara® lutara' gara® kuttana' kuttana' indako’
99 him issun isa yohut! huda’ huta sut! huta’ tuda’ yok™a' yohuti' yox"a' uhaana'
100 hippopotamus  gumarre’ cumaarree’ g"amare’  gawirs' cumarre' gumar’a’ cumarre'  gowana' gomarre' gumarre’ £"amare’ gomare’
101 his vassu kan isaa yahut! ihud’ yaxut! yaxut! vahut! ihuda’ yak®a! yohuti' yax©a! yuha'
102 horse foras' farda' faraz' foraz' foraz" faraz' foraz' foraz" foraz' foraz' faraz' foraz!
103 hot ! ho?aa }'smw;fc;l mwoxk! mwok’ mwak! mwak! mwok }_.'smm’csl }'smw;fcsl ma?! !
104 hour satat' sa?aa’ sat' sa?at’ sa?at’ sazat’ sat' sat' sat' sat’
105 how indet akkamitti namir’ etaho? namir’ ataka® minkom’ bamin' bammin' aynako®
106 hundred mato” dibba barir' baZart baZar! mato” mato” bazil! bakgal'
107 hyena &b waraabessa® g"ancal gadal g7k’ gagat waraba®
1081 ine ana’ 0 2di* va' 2di* ohe’
109 in wist” keessa® danne' wigta® wisift” wasift® 2ust®
110 injera ingara' biddeena ingara’ ingar?a’ ingara’ ingar?a’ tabeta® ingera’ ingera’ fabita®
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111 insult (v) saddaba’ arrabse kondmam'  fenama' Kkannamoam® kondmam'  kenama' saddobam®  saddaba’ saddobam’ sadaba’

112 job/work sia hog mena’ mena' mena* mena' mena’ wazala® menna’ merra’ bi

113 joke (n) Kald' Keesa' Kofa' iald' kaga' iald' siya® iald! Kald! Kald! Kald'

114 kettle gabona’ gabana' goben' gaben' gaben' gaben' gabZen’ gabona! gabon' gobona! gaban'

115 king nigus’ nugusa’ nig”s' nugs’ nig"is! nigus’ mig™s nigus’ nig”s' nig”s' nigus’

116 knife billawa able sanda’ Sotta’ sonda’ waitara' Sota® galod* golodo® sonda’ golodo®

117 Koééo kocco k'ooécoo wissa' kusa' wissa wissa' wisa® wis?a! skusa' wissa' biya® finani&&o’
Virasaxe

118 Iadle cilfa' éilfaa’ cilfa' cilfa' éilfa' cilfa' nitanitafiva’ ankafo’ cilfa' cilfa' cilfa'

119 leg g’ mila o’ omr’ igart o’ omr’ agir! o’ o’ ingir*

120 lemon lomi' loomi' lomi" lomi' lomi' lomi" lomi' lomin' lomi" lomi" lomi'

121 lentil missi” missira’ Fasam' Kasom' kasam' Fasam' Fasim® fasam' Fasam' Fasam'

122 lion ambassa’ leenca fop' ambassa® ambassa’ Japp’ Fapa’ $ap’ anbassa’ anbassa’® anbassa’

123 ip kenfar hidii kenfor* kenfor' kenfor' kenfor* amz* kenfar kenfor' kenfor' kenfor*

124 louse simal' ingire Fimar' wan’ iémar’ Fimar' iamar! imar’ iamal' gamal' Kime' sumal'

125 love fakar gaalala nimaga’ nimage’ nimmage’ nimaga’ nimage’ alimage’ i’ dad’ widdan® dod®

126 maize bhatwollo' boiatoollo’  baiollo’ baiatola! batgtwaollo! bakwallo' baiwolle'!  bakollo?a’  boiatollo’ boiollo’ baiollo’ bhatwollo'

127 man saw’ nama sab! saw' sab! mis” mis” sab! mis” mis” mis” sab!

128 mattress firag® firaaga® kap©at' kappad' kabb™at! fira¥’ kahbbat' kap“at' fira¥’ fira¥’ kabb™at! kabbat'

129 means bilohat! mala’ ayo? bilat* balat* bilat! ayu’ beya' bilat! bilat! bilohat! mela’®

130 mirror mastawat' daawiti masrawat’  mastawad'  masrewsat' mastawat!  mastawat' mastawad' mastawat'  mostawat'  mastawsat' mastawat'

131 monday saitfio witete' wifat! wifat' wifat' wifat! wifat' witatt wifat' wifat! wifat! wifat!

132 monkey zingaro" galdeessa  zangera' zangara' zang"ara’ zang"ara’  zang“ara'  zang"ara'  zangara' zangera’ zangara’ zang™aro’

133 more befam’ daran nigar’ mu?ar’ nskar’ nigar’ nisEar tuseloha®  burim® bafam’ batam® vobaza®

134 mule bailo! gaange bi"ara’ barura’ buk"ara’ bitura’ bifura’ buktura’ bicil' b"arila! bu?ura’ boxlo!

3 mus nifro Summo nifro usals’ cokoret’ n3f*ro’ nifro wiffo nifon &ik"ars’ gakoran® ingigors’
13 sh fro' frot busa?: koret” ro’ fro! fro! fon' tk“are’ koran® 2
136 nail tifir’ fieensa tifir' inffir' tifir' tifir' tifir' infir' fafir' tifir' tifir' tift!

137 neck angetl morma angetl ang::»t1 angatl angetl ang::»t1 angsdl ang::»t1 angatl angetl

138 niger seeds g’ mimgi’ g’ g’ mg' g’ g’ nug' g’ g’ g’

139 nine zafsiiit sagal Safa 512" Safa! Safa Safa! $ale! Safzi! Safa! Safa

140 now ahun' amma ax"a! akka® ax"a ax"a! axa' waka' axu’ ax"al axufifia’

141 oat apgaa’ agga’ humbok?a®  imborkyat’ apa’ smbor® agga’

142 one and' tokko at' att! att’ at' at’ att! att!

143 onion ginkurt’ smburd’  Snkart' sinlarta' sinkart! sinlaurt! Sinkart! sinlart' sinlart' sonkurt!

144 orange birtuk™an’ burtukaana® birtuk™an'  bYirmkan'  birtuk™an' birtukan'  birtkan'  birk®an'  birtkan' birtukan' birtukan'

145 our vofifia' keeiiiia' yina' inay' yina' yina' yina® ay’ yoitita' yinma' yoiiia' yofia'
ox are i&¢a ora’ awra ora ora’ ora awara ora ora ora’ araab®

146 bare’ dib bora' bawrs'  bora' bora' bora" bawara'  bora' bora® bora' karaab

147 pan dist! disti dast! dist” dist” dast” dist! dist! dist! dist! dast! dist!

148 pancake Kitta’ fitfaa’ firawiga' foraga' mafino® Fatta’ tirwasa! farwaga' quns* Kifta® Fifta® foros®

149 pea atar! atara’ getsral gi‘tal getsral getsrsl getsrsl g;tar;l ssuwa? atara’ getsrsl gr'tel

150 peach kok' Kook kok' kok' kok! kok' kok' kok' kok! kok' kok' kok'

151 pepper Kariyal Kircaa Kare! Kare?! Kale! Kariya Kari' konde2a® Kariya' Kariya' Kare! furga’

152 pillow tiras’ boraati tiras tiras tiras' tiras gimma® gim?a’ gimma® toras’ tiras gimma’

53 plate sahs sahaana saxin sahs isko® sah sah sahs sahan’ Yaba’ sahan’ saan

153 pk ahin’ ahaana’ ! ahin' disk ahin* ahin* ahin' han' faba’ ahan' i

154 porridge ganfo’ markaa ozat! da?s’ ozat! ozat! owzat! da?a’ ganfo’ inkagge? ozat! inkagéa*

155 potato dinmace! dnmicéaa’  dimica’ dinica® inniccal imiciat dinmigéal  dinacal dinniééa’ dinnicea’ dinmicea’ dimceal

156 pumpkin dubba’ dubbaa® dibardla' dobarula’  dibaraulla’ dibaraulla’  diwaula'  tobamula'  dabaiculla'  dobarula'  diwaZulla! dobarlla’

157 ram zinab' rooba zirab! diya? zarab! zirab! zirab' diya® zinab! zinab! zinah! zilam!

158 red Kayy diimaa bisa’ busa’ bigga® bisia' bisa' biga' bissa® bisia' bisia' buso’

59 respecte kabbara kabage kabaram abbada® cabbaram shobadem’  kebara xabada kabbaram”  kabbara kabbaram’ kabara

159 ted  akabb: kabage'  kebaram' ~ habbad kabbaram' tahobadem'  kabara' bado' aksbboram' kebbara'  kebbaram'  kabara®

160 rice z' ruuza' uz' ruz' nuz' uz' ruz' rz' ruz' uz' uz' ruz'

161 rich habtam dureessa®  dongohiia’  dongoiia'  dangaiifia’ dangana® dongana® dongaiia’ dangaiifia’ dangaiifia’ dangaiifia’ duressa’

162 roasted grain  %olo' huniaa Ewars' Kara' wara' Ewers' fewara' kor2a' Kol Ewars' wa' inkolo

163 road mangad amna’ ema’ meya' ema’ ema’ ema’ me?a’ moca® ema’ zaba’ unga’

164 round Zuriya’ naannawa  anmém’ bihahidedi’  zurata’ Zuriya xipibar® Zuriya’ Zuriya anke” Zurya' Zmira’

165 said als! gade baram’ bara® baram’ baram’ bara® bara' balo® bara® bem' baala’

asabo’

166 salt caw /soogida’ asso’ ba?ad’ asso’ asso’ asso’ baad’ sogida’ asso’ assawa’ aruso’

167 saturday fadame sanbata’ Folansenbat’ enmagave’  Ketansembat!  Eetasembet'  Kelansembet' Ketansenmbet' kedansenbet' kedansembet' kedansembst'  ansenbet'

168 saw a}-‘_\';l arge ajsl agsam’ ajjaml agsam’ ajsl agal ajjsl ajjsl ajjsml anj;l

169 seed zar! Safifid zor! za?a! zort zar zor! zar! zar! zar! zor! zar!

170 seven sabatt! torba sabat! saw?at’ sabat’ safat’ sabat! saat! sabat' sebat! sabat! sa?abat!

171 she 1572 ise’ ital side? =it ! ! xida! Kiva' 5 xfat &’

172 sheep bag hoolaa fa! fay fay' fay' te! fay' ofay! ate! fe! fay'

173 shoe Camma’ kop'ee? ¢amma’ camma’ ¢amma’ ¢amma’ Camma’ Camma’ kobe? ¢amma’ ¢amma’ Camma'

174 short accir! gabaabaa  acir! iir! acir! aécir’ acir’ edirt aécir’ aécir’ ancir'

175 short trouser  fumt'al Fumfaa’ fumta® Fumta' kumta’ fumta® Foncaru’ Fumta’ bogge’ bogge’ fumta® bogge®

176 six siddist’ gaha sidist! siddist! sidist! siddist’ siddist! siddist! sidist! siddist! siddist’ siddist’

177 slowly berossia’ sutatt tohin' Fasbarita® tohin® tahin' dighawobal’  digberem’ diggibem’ bellodit*

178 smoke Gis aara tan' tan' tann’ tan' tan' tan' tan' tamn’ tan' tan'

179 snatched naftags’ bute maéokam'  nafago’ nataia’ natagem' nataka natfafom' moédakom' meééofem’  meffekem’ boécako'

180 so silazzih® kanaafu ilcka’ hanata’ yaxari® yaxare® axi’® buukti® silazzi® silahana’ silazzih® Toonamko®
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181 song zafon sitha lale! das’ lale! weg’® lale’ lale! dors” dors” darris* sibat®
182 soon wadiyaw® battalumatti  himtahm® hamgizz® hingiz'e? ximtoxim'  kimoaga® himaga® zagizze’ komo® wadiyaw® waktay
183 sorghum masilla’ bidingaa magilla' masulla’ mailla’ magilla' mailla’ m"“agina’ mailla' magilla' magilla' masulle!
184 steer wayfon' waatiyyo wafer' wonfir! woafir! wafer' wafir! wanfir' mofen’ woafin' wafen' mofan'
185 stew wat” ittoo wat! wat! wat! wat! wat! wat war® wat! wat! wat”
186 stirringrod ~ mamasay: kokorsaa wogenga'  mammase’ aganga® agenga’ aganga’ aganga’ angaga’ walgaga' walgaga' ‘hunkutma®
187 stone dingay dapaz imir! awn’® imir! imir’ imir' vimir' imir’ imaifia' mn’
188 stool baréuma’ baréuma'  b"oréuma’  baréumma'  b¥aréuma' bor¢uma'  woréuma'  boréima' wanbar® boréuma' b arcimma'  Fatta®
batam
189 sironger fankarra® ira ¢imaa  godena’ m?e’ tEwwa® uwe’ Hwwa’ e’ bertu® bert® fonkarra® sodit!
150 sucked fabba' huge tap“am' foppa’ tabbam’ fapp am'  tap“am’ fap©al fobbam' fobba' fabb™am' tobe!
191 suddenly dingat® tasa mataga’ immatag’ smmatingi’ dingat® himoga’ dingat® dingat® dingat® dingat® dintrut”
192 sun $ahay adm’® cet! \ cett cet! cet! iwaya' vimir® cet! aret’ ayir®
193 sunday ihud dilbata wursenbat!  abba® wirsanbat' wirsanbet'!  wursembat! wursenbet'  wursembet'  wursembet'  wursanbet' gidirsanbat®
194 sunflower suf* smfi' suf' suf* suf' suf' suf* suf' suf' suf' suf*
195 sweat lab hurkaa azat' wizat' wizat' lab* azat' wizat' wizat' wizat' wizat'
196 takeoff awallaka” baase awanaga® affam' awfot! wawfa' atwanukt! awallako® wawloic* awalla?am’ seelata
197 tangerine mandarin® mandarina’ mendereni’ menderin'  mendareni’ menderin®  mendereni’ mendoreni’  mondarin' mendarin' mendareni’ monderani®
198 teff tef' faafi' tafi tef tafi' tafi tafi tafi tafi’ tafi tafi fafe'
199 ten assir' kudan asir’ assir asi' assirt asir! asir’ asir! asir! assirt assir'
200 that ya* san xix! xada' za® xix! hata' xada' za® za° za° hattay’
201 then kozziva sanbooda  tohanke’ tohaPegad'  tohankye! toxanke’ toh?ang’e’  tohim' ok a’ bahi’ tohimange® tadizof®
202 they Hmassu isaan xino' xino' xinn' xinowa' kinnam' xinno! xinnaw! wan’
203 thick wafram furdaa gangir! gongir’ gongir gongir’ dadan® gengin' gongin’ magerti
204 thief leba hathm saraitita’ naba' neba' fangaya® leba’ leba’ leba’ rangi
205 thin Kadéin® kallaa sissa’ sisa' siso' atir" asfatib’ sassa fatin'
206 this yih! kun 2 wa’ zix! zi zi! wada® 2! E ' inna’
207 three sost' sadi' sost’ sost’ sost! sost’ sost’ soZost’ sost’ sost’ sost’ get!
208 thursday hamus’ kamisa' amus! amus' amus' am"is! amus' amus’ xamus' amus' amus' xamus’
209 tiger nebir’ Ferreensa  3ag” ara’ zagorel zog"” ara’ zog" ara’ zog" ora’ zagcrral buswa’ zogaral zogaral nawr’
210 till diras' haanga hihedar! ha?ed dar' dar' dar’ sanaga’ diras' sinn® diras' Faango’
211 time gizze’ yaroo oga’ gidad® aga’ gam®s’ gize! giziva' gire! gire! get wakt®
212 to I8 £ ya' 2’ 12’ ya' ya! 2’ 12’ ya' ya' I}
213 today zare harra ok¥at akka® akk®a! akk®at ok¥at ok¥a! it ak®at akk®at awpe’
214 tomato timatim' timaatim'  timatim'  timatim'  timatim' timatim'  timatim'  tmatim'  remtum' timatim' timatim' timatim'
215 tomorrow naga boru naga’ naga' naga' naga’ naga' naga' naga' naga’ naga’ gees”
216 too batam’ baay niftar’ hama?ad’  nifar niftar’ buse?aha®  burim’ bafam’ lifed siram’
217 traveler mongadafifia®  cemala® emena’ mefiiz’ emanna® emena’ ematia® ongodeitna’  imateiina’ mengadaiia® ungawaro®
218 trivet oullicéa’ sumsuma  gonziya gamzive' gamziya' gullica’ midagéa’ gawziya' arufa’ ival SsitRar”
219 trouser surei” kofoo belale! sure? sulle? sulle’ belale! bolale! huxe® belale!
220 two hulatt” lama 2"et! hur?at’ e’ 2"et! wirZet! kitt! x"ett! ot
221 upon ilayulay gubbaarra  baforata baforfor' baforata' baforata baforata’ baforuha’ balalsh"an®  baforahufar’ bof“ehuta! baddorka®
222 us sitiian’ n vina' ina! yina' vina' ina' ina’ sifia’ imma’ sifian’ veiia!
223 waist-band ~ moakanat sabbata azgart! azgatta’ azgard' azgart! azgart! azgat! dakot® azlagidd’ azgalidd’ iito®
224 war tor waraana gar' arsw? arb? gar' gar' gaz’ tiga® arb? gar' arb?
225 was nabbar® ture bana' banada baanna' bana' bana’ hanada' nabbara' banna' banna' nara®
226 water wiha bifaan a' 0! at a' xal xa' viga' oga’ iga’ may’
227 wednesday  irob’ roobii" aro! arbe’ araw’ aro! aro! ara’ xarob! arob’ arob’ harbe’
228 were nabbaru’ turan banawo' banowatta'  barmabo' bansho' banawo' banowats'  nabbarim’ banno' banimutt' naru*
229 what min’ maal' mirkar’ mirafar’ mare! mirkar’ mirkar’ mir?ar’ min' mirkar’ mie! min’
230 wheat sinde’ Kamadi sina® sine?' simme’ sinay® sine’ sine?’ sirre’ siret sire! 3
231 which yatififlaw kam andehuta’ atada’ indeyata’ etata’ etata’ atado’ vitta' etti' infewe! aytay'
232 who man' eeitilu m"an' man' m"an' m"an' m"an' man® ma' m"a' ma' maani’
233 whoever manififiawm®  kami m"animanda’ attimanir’  indeyanda® etata’ etanda’ itindra’ vittaitfia' ettanna’ mannimina® aynaanna’
234 wide (ad)) saoffi batit! battad' battat* batit! batit! batit! battat! battit* fott?
235 wind nifas infas' infas' nafas’ nifas' infas' nafas’ nifas' infas' nifas’
236 with gar’ tahut* tihmda’ il gamwa' gam”a’ goz'at toge’ tuuha’
237 woman setiyyo miit! mist’ mist! miit! mist’ mist! mist!
238 word kal' kar! iaal' kar' kar! iar! kar' kal' kal'
239 wrapped (adj) fill! tareall' dububil® [&any tibarir! dibibil’ fall’ fumtum’ facal'
240 you (2 M 8G) anta’ ati axa’ axa' zaha' axa’ axa' axa' axal ato’ ata’
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830 The following list of words were used in the Word categorization test to measure mutual intelligibility and to

831 determine the functional distance among the selected language varieties.

cloths Body parts Kitchen utilities Fruits Food type
shoes finger spoon banana bread
shirt lip ladle mango “kocho’
hat eye pan orange ’injera’
belt arm knife berry stew
trouser breast cutting board guava pancake
handkerchief leg griddle cherimoya roasted meat
dress chest stirring rod coke mush
shorts eye kettle tangerine “besso’
waist-band hair food-table lemon porridge
headdress neck plate doviyalis abyssnica roasted grain
Domestic animal Furniture Vegetables Wild animal Cereals
hen table cabbage elephant barely
ox chair pepper lion wheat
camel shelf tomato tiger maize
donkey locker onion hyena pea
goat bed potato crocodile fava bean
sheep sofa carrot giraffe sorghum
dog stool garlic monkey “teff”
cat chassis pumpkin ape bean
horse mirror sweet potato fox lentil
mule box basil gazelle chickpea
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B.3 Word Categorization, word order

Description: words used for word categorization were listed in different orders to block the priming effect.
Dufferent CDs were created by changing the order of the varieties in which the words are spoken. One CD was used
for one language area. Each CD consists of ten tracks. One participant matched 10 list of words within a track with
their semantic categories provided on the answer sheet. Matching the full CD requires the mvolvement 10
participants. In our case, each CD was repeated 3 times and administered to the total of around 30 students.

CD: D1 D2 CD3 CD4 D3 D6 D7 D3 D9 D10
No | Words TR1 TR1 TR1 TR1 TR1 TR1 TR1 TR1 TR1 TR1
1 | shoe Endegagn | Chaha Kistane Silte Muber Mesgan Gura Gumer Ezha Inor
2 | finger Inor Endezazn Chaha Eistane Silte Muber Mesgan Cromer Ezha
3 | spoon Ezha Inor Endegzen Chaha Eistane Silte Muher Mesqan Gura Gumer
4 | banana Gumer Ezha Inor Endegazn | Chaha Eistane Silte Muher Mesgan Gura
5 | bread Grra Grmer Ezha Inor Endegazn | Chaha Kistane Silte Muher Mesqan
6 | hen Mesgan Grra Gumer Ezha Inor Endegagn | Chaha Kistane Silte Muher
T | table Muher Mesgan Gura Gumer Ezha Inor Endezazn | Chaha Eistane Silte
§ | cabbage Silte Muher Mesgan Gz Gumner Ezha Inor Endegazn | Chzha Kistane
9 | elephant Kistane Silte Muher Mesqan Gura Gumer Ezha Inor Endegagn | Chaha
10 | badey Chaha Kistane Silte Muber Mesgan Gua Crumer Ezha Inor Endegagn
TR2 TR2 TR2 TR2 TR2 TR2 TR2 TR2 TR2 TR2
11 | p Endegazn | Chaha Kistane Silte Muher Mesgan Gura Gumer Ezha Inor
12 | ladle Inor Endezagn Chaha Eistane Silte Muher Mesqan Gurza Gummer Ezha
13 | mango Ezha Inor Endegagn Chzha Kistane Silte Muher Mesqan Gura Gumer
14 | koc'c'e Gumer Ezha Inor Endegazn | Chaha Eistane Silte Muher Mesgan Gura
15| Ox Gura Gumer Ezha Inor Endegagn | Chaha Eistane Silte Muher Mesgan
16 | chair Mesgan Gura Gumer Ezha Inor Endegagn | Chaha Kistane Silte Muher
17 | pepper Muher Mesqgan Gaa Camner Ezha Inor Endegazn | Chzha Eistane Silte
18 | Lion Silte Muher Mesgan Gura Gumer Ezha Inor Endegazn | Chzha Kistans
19 | wheat Kistans Silte Muher Mesqan Gura Gumer Ezha Inor Endegaen | Chaha
20 | shi Chaha Kistane Silte Muber Mesgan Gura Gumer Ezha Inor Endegazn
TR3 TR3 TR3 TR3 TR3 TR3 TR3 TR3 TR3 TR3
21 | pam Endegagn Chaha Kistane Silte Muber Mesgan Crara Gramer Ezha Inor
22 | orange Inor Endezagn Chaha Eistane Silte Duber Mesgan Gura Gumer Ezha
235 | infera Ezha Inor Endegzen Chaha Eistane Silte Muher Mesqan Gura Gumer
24 [ camel Gumer Ezha Inor Endegazn | Chazha Eistane Silte Muher Mesgan Gura
25 [ shelf Gura Gramer Ezha Inor Endegagn | Chaha Kistane Silte Muher Mesgan
26 | tomato Mesqan Grra Gumer Ezha Inor Endegagn | Chazha Kistane Silte Muher
27 | tiger Muher Mesgan Gura Gumer Ezha Inor Endezazn | Chaha Eistane Silte
28 | maize Silte Muher Mesgan Gz Gumner Ezha Inor Endegagzn | Chzha Kistans
29 | hat Eistans Silte Muher Mesqan Gurz Gumer Ezha Inor Endegagn | Chaha
| e Chaha Kistane Silte Muber Mesgan Gua Crumer Ezha Inor Endegagn
TR4 TR4 TR4 TR4 TR4 TR4 TR4 TR4 TR4 TR4
31 | bemry Endegagn | Chaha Kistane Silte Muber Mesgan Gura Gumer Ezha Inor
32 | typeofstew | Inor Endezazn Chzha Eistane Silte Muher Mesqan Gura Gumner Ezha
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33 | donkey Ezha Inor Endegagn Chzha Eistane Silte Muher Mesqan Gura Gumer

34 | locker Gumer Ezha Inor Endegagn | Chaha Eistane Silte Muher Mesgan Gura

35 | omion Gra Gumer Ezha Inor Endegazn | Chaha Kistane Silte Muther Mesgan

36 | hyena Mesgan Gura Gumer Ezha Inor Endegagn | Chaha Eistane Silte Muher

37 | pea Muher Mesgan Gz ey Ezha Inor Endegazn | Chzha Eistane Silte

38 | helt Silte Muher Mesgan Gua Gumer Ezha Inor Endegazn | Chzha Eistane

39 | am Kistans Silte Muther Mesqan Gura Guner Ezha Inor Endegagn | Chaha

40 | lmife Chaha Kistans Silte Muher Mesqan Gira Gumer Ezha Inor Endegazn
TRS TRS TRS TRS TRS TRS TRS TRS TRS TRS

4] | pancake Endegazn | Chaha Kistane Silte Muber Mesgan Gura Gumer Ezha Inor

4 | goat Inor Endegagn Chaha Erstane Silte Muher Mesgan Gura Gumer Ezha

43 | bed Ezha Inor Endegagn Chzha Eistane Silte Muher Mesqan Gura Gumer

4 | potato Gumer Ezha Inor Endegazn | Chaha Eistane Silte Muher Mesgan Grra

45 | crocodile Gira Gumer Ezha Inor Endegazn | Chaha Kistane Silte Muher Mesgqan.

46 | favabean Mesqan Gura Gumer Ezha Inor Endegazn | Chaha Eistane Silte Muher

47 | trouser Mhather Mesgan Gura Ghmner Ezha Inor Endegagn | Chaha Kistane Silte

48 | Treast Silte Muher Mesgan Gz Gumer Ezha Inor Endegazn | Chaha Eistans

49 m Kistane Silte Muher Mesqan Gura Gumer Ezha Inor Endegaen | Chaha

30 | muava Chaha Kistans Silte Muher Mesqan Gura Gumer Ezha Inor Endezazn
TRE TRE TRE TRG TRE TRS TRE TRS TRE TRE

6 | galic Inor Endegagn | Chaha Eistme | Silte Muber Mesgm | Gum Gumer | Ezla
63 | monkey Ezln Tnor Endegaen Chaha Eistne | Silte Muher | Mesgm | Gua Gumer
64 | ‘teff Gumer Ezha Inor Endegagn | Chaha Kistme | Sike Muber | Mesgm | Gua

65 df:‘::l"-" Gua Gumer Ezhs Inor Endegasn | Chaha Kistme | Silte Muher Mesgan
66 | chest Mesgm | Gua Gumer Ezha Tnor Endegsgn | Chaha Kistme | Silte Muher
67 | stimingrod | Muber Mesgen Gua Gumer | Ezha Inor Endegagn | Chaha Kistne | Silte

63 | coke Silte Muber Mesqan Gua Gumer | Eza Inor Endegazn | Chaha Kistme
69 | mmsh Kistane Sillte Muher Mesgm | Gz Gumer Ezhz Tnor Endegaen | Chaha

0 | dog Chaha Kistme Silte Muher | Mesgan | Gua Gumer | Ezhs Tnor Endezazn
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RS RS TR9 RS RS RS TRY RS TR9 RS
8| fx e e Kistane Silte e e e = == P
lentils o Fndepapn | Chuba e | e Muher | Mesgm | Gua T || ==
B | weistbmd | E= — e e e e = = —
84 | hair = == — Endegign | Chaha | Kistme | Silie e == |[e=
5 e o . Exha B T | Ee || |5 e e
= e = [ Eela o Endegapn | Chaba | Kistme | Sihe Muher
T e e e — T | == — T am, [ e
88 | home Silte Muer Mesgan == = == e e e
S = Kisme | Sie Miuher T = |[== e T | Eee
90 | swestpotato || Clhaha Eoe Silte Tl e e == = T

TR0 TRI0 TRI0 TRIO TRI0 TRI0 TR10 TRI0 TRI0 TRI0

D [ — e Tem Silke e = || &= B | E®m —

o e Tien |ome e | s o || e || e T | =
9 | neck Esha = e [ - — e e | —
84 | Pl B e Ermm | mee | o || s P e =
95 m = Fow Frka e T || ae || e || e e
e | o = — Fala T T || B || e | m Muber
T = = — e = T am e |5
98 | box Silie e Mesgan = e | E=s o e e
9 | bail K i Miuher e || = = == e T | Eee

100 | geeelle Chaha - Silte s | i | = e | = - —
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s33 C. Additional Results

834 C.1 Phonetic similarity index

Language CH EN EZ GM GU IN KS MS MU SI

Chaha 100

Endegagn 82 100

Ezha 92 81 0
Gumer 92 82 92 100
Gura 95 82 90 93 100
Inor 88 86 85 86 88 100
Kistane 82 79 82 81 81 79 100
Mesqan 89 80 88 87 88 83 87 100
Muher 86 79 87 85 85 81 88 88 100
Silt’e 80 77 79 78 80 76 82 81 78 100

835 C.2 Lexical similarity index

Language CH ED EZ GM GU IN KS MS MU SI

Chaha 0
Endegagn 74 100
Ezha 87 75 0

Gumer 88 73 87 100

Gura 89 73 85 88 100
Inor 78 82 71 80 80 100
Kistane 61 59 66 67 63 63 100
Mesgan 76 69 78 79 76 72 70 100
Muher 79 67 80 80 76 72 72 82 100
Silt’e 52 50 53 52 51 53 56 54 53 100
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Language CH EN EZ GM GU IN KS MS MU SI
Chaha 81 13 52 95 96 38 12 23 29 2
Endegagn 37 100 44 49 51 91 57 51 42 34
Ezha 86 10 89 93 90 27 25 66 51 7
Gumer 78 19 70 95 92 40 20 54 43 10
Gura 84 35 72 85 89 57 18 47 37 10
Inor 47 72 36 60 55 99 25 44 36 8
Kistane 30 33 30 21 23 33 99 54 76 20
Mesqan 38 21 63 59 71 17 58 96 78 11
Muher 58 10 35 72 72 22 40 59 96 13
Silt’e 23 32 35 33 30 20 63 52 45 100
s37  C.4 Attitude test results
Language ED IN EZ GM GU MS MU SI KS CH
Endegagn 99 93 47 61 60 53 61 42 58 48
Inor 75 99 49 76 72 48 41 23 24 54
Ezha 19 25 84 91 88 55 50 11 29 81
Gumer 40 44 64 92 87 40 42 17 21 74
Gura 31 48 65 79 87 33 21 07 09 75
Mesqan 34 33 62 58 65 91 73 36 66 48
Muher 28 41 48 82 81 49 95 33 48 74
Silt’e 50 39 45 49 45 53 52 95 68 34
Kistane 49 52 48 46 43 65 73 38 91 46
Chaha 10 32 46 96 96 18 25 03 10 81
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gss  C.5 Cophenetic distance among the nodes

No Pairs of Varieties Combined Hetzron [1972) Demeke (2001)
1 CH-EN 5 4 4
2 CH-EZ 2 2 2
3 CH-GM 2 z 2
4 CH-GU 2 2 2
s CH-IMN 5 4 2
& CH-ES 5 8 7
7 CH-MS 4 4 6
8 CH-MU 4 H 2
E CH-5I ] 10 8

10 EZ-EN 4 4 3

11 EZ-IN 5 4 2

12 GM-EN 4 4 3

13 GM-EZ 2 2 2

14 GM-IN 5 4 2

15 GU-EN 5 4 3

16 GU-EZ 2 2 2

17 GU-GM 2 2 2

18 GU-IN 1 4 2

19 IN-EN k- k- 3

20 K5-EM 5 8 7

21 KS-EZ 5 8 7

22 K5-GM 5 8 7

a3 KS-GU 1 8 7

24 KS-IN E 8 7

25 K5-M3 5 & 3

26 KS-MU 5 7 7

27 KS3-51 3 8 9

28 ME-EN 5 4 -]

29 MS-EZ 4 4 6

20 M5-GM 4 5 &

a1 MS-GU 4 4 &

3z MS-IN 5 4 6

33 MU-EN 5 5 4

34 MU-EZ 4 L= 2

35 MU-GM 4 1] 2

36 MU-GU 4 4 2

a7 MU-IN 5 5 2

3Ig MU-M5 2 3 4

39 SI-EZ -1 10 8

40 SI-GM -1 10 8

41 SI-GU & 10 8

42 SI-IN ] 10 8

43 Silté-EN & 10 8

44 SI-M5 5 8 8

45 SI-MU & 8 8

Figure 11: Cophenetic distance

56



839

840

A PREPRINT - JANUARY 3, 2020

C.6 Results of Fuzzy Clustering

&1

99

o1 |m 100
100
61
0.0 0.05 [1A] 0.15 0.2 L] 5 10 15 20 25
(a) Fuzzy clustering based on phonetic distance (b) Fuzzy clustering based on lexical distance
o — B T
| Chahal ® oo 100
Er:‘hq‘agrl 00 Auha 100 100
e
K\mnsg—huo 100 hm 100
Mesgan 100
0 0 D 3 0 i Y a0
(c) Fuzzy claustering based on functional distance (d) Fuzzy clustering based on the perceptual distance

Figure 12: Fuzzy clustering based on the structural, functional and perceptual distances

C.7 Multidimensional scaling-second dimension

(a) Map of the second dimension of multidimensional scaling for (b) Map of the second dimension of multidimensional scaling for
phonetic distance lexical distance

(c) Map of the second dimension of multidimensional scaling for (d) Map of the second dimension of multidimensional scaling for
the functional distance perceptual distance

Figure 13: Map of the second dimension of multidimensional scaling for the structural, functional and perceptual
distances
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C.8 Test Participants

Niite that the rumber of participants of the perception test and the nomal irtellizibility is slightly different. This is becase, the wro
tests were administered at different times in some of the arsas, and the respondents who were absent on one of the tests can be present
on the other.

C.1. Participants of the word categorization test

Tha tabls comtaing CD numbar administered in sach ama (CD Mo ), the rangn of age of the participants (Aps]. the participants’ grade level (.8 =
Grads nims, G.10 = Grde 10, G. 11 = Grads 11, G. 12 = Gmde 1I). the participants whose mesponses ware comsidersd for the analbysis
{comsidered), the participents whow responses were not considered (excluded- beramss sometimes some respondents stacked on the Srst page of
the responss shest whils the CTY was playing).

Area CD | Age Sex Grade Total Comsidered | Excluded
Ne. Al F G G.18 Gl G2
G ol 23 & ] -] 7 13 P ) pL] -
Gamar 02 17 12 - - ') P ) Pl ] 1
Tnor 03 24 b - ] - pa] 12 T
Chaha Vs d 18 11 = = 15 ] 285 3
Mubar 03 14 13 = = 17 ] 24 i
Ezia b 14 18 = = 5 i | 0 28 4
Exnd [3] 21 T g e n [ B 12 [3
Eistaze [ 20 5] 2 . £l EL] 3 T
Mosgan [ g an 12 ] - - F=] 15 4
Sit'e 10 12 11 - - - pi] B 3 -
171 114 13 ] 119 EE] 185 48 7
C.1. Participants of the Perceptual Test
The parcipants whe did not follow the insouction property were excluded.
Area Age Sex Grade Toral Conzidered | Excluded
M F [eX] .10 G.11 .11
Gura 13 3 1 T 7 [ E[7] 28 7]
‘Gamar 13 14 T = 30 2 E[] 23 3
Inox Fi 7 - 13 = = 3 20 B
Chaha 18 10 - - 17 11 13 23 ]
Mubar 13 13 - - 1% 12 EL 26 2
Ezka 1§ 14 - - 10 20 30 a7 3
Frndogagn 18-14 11 7 - - 23 3 15 28 5
Eistaze 17-13 19 11 = = 30 - E[7] 30 -
Muosgan 16-11 ] 11 12 18 = = 15 13 4
Sdt'e 18-13 13 14 = 5 = 20 Fr] 4 3
Total 1711 118 13 X 135 L 159 138 34
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