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Abstract: This chapter introduces the transliteration scheme used to represent Arabic characters
in this book. The scheme is a one-to-one transliteration of the Arabic script that is
complete, easy to read, and consistent with Arabic computer encodings. We present
guidelines for Arabic pronunciation using this transliteration scheme and discuss
various idiosyncrasies of Arabic orthography

2.1 Introduction

In this chapter, we introduce the transliteration scheme used in this book to
represent Arabic words for readers who cannot read the Arabic script. We follow
the definition of the terms transcription and transliteration given by Beesley
(1998): the term transcription denotes an orthography that characterizes the
phonology or morpho-phonology of a language, whereas the term transliteration
denotes an orthography using carefully substituted orthographical symbols in a
one-to-one, fully reversible mapping with that language’s customary orthography.
This specific definition of transliteration is sometimes called a “strict
transliteration” or “orthographical transliteration” (Beesley, 1998).!

For Arabic script, as used in writing Modern Standard Arabic, there are many
ways to define the orthographic symbol set. The basic Arabic alphabet has 28 let-
ters and eight diacritical marks. However, there are eight additional symbols that
can be treated as separate letters and/or special combinations of letter and addi-
tional diacritics. One example is the Hamza (3«4 hamzah) which can be a separate

! We do not consider non-one-to-one schemes because of their potential to add ambiguity
(Beesley, 1998) or become excessively cumbersome to deal with, e.g., SATTS translit-
eration (“Standard Arabic Technical Transliteration System,” 2006).
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letter (¢) or can combine with other letters: i, 5 . As a result, it is possible to
define an orthographic symbol set of Arabic where the Hamza is not just a letter
but also a diacritic with a limited number of combinations. In fact, standard
computer encodings of Arabic, such as CP1256, ISO-8859, and Unicode?, do not
do that. They all consider the additional eight symbols as separate letters.?

The Buckwalter Arabic transliteration (Buckwalter, 2001) is a transliteration
scheme that follows the standard encoding choices made for representing Arabic
characters for computers. The Buckwalter transliteration has been used in many
publications in natural language processing and in resources developed at the
Linguistic Data Consortium (LDC). The main advantages of the Buckwalter
transliteration are that it is a strict transliteration (i.e., one-to-one) and that it is written
in ASCII characters. However, the Buckwalter transliteration is not always intuitively
easy to read. We address this problem in our transliteration scheme by extending the
Buckwalter transliteration scheme to include non-ASCII characters whose
pronunciation is easier to remember. For example, instead of Buckwalter’s non-
intuitive * for 2 /8/, v for & /0/ and K for the diacritic - /in/, we use 8, 0, and 1,
respectively. Buckwalter transliteration choices that imitate Arabic pronunciations are
kept unchanged, e.g., b for < /b/ and k for & /k/. Since non-ASCII characters are less
accessible through standard American keyboards (as opposed to ASCII characters),
this is clearly a trade-off between typing/coding simplicity and ease of readability.

To our knowledge, there has been no earlier attempt to create a one-to-one
transliteration of the Arabic script that is complete and easy-to-read, and that is
consistent with Arabic computer encodings. Almost all of the previously created
schemes to represent Arabic characters for western readers have focused on
representing phonology and morphology (transcription) or mixing between
phonology and orthography, making exceptions for transliteration of morphemes
such as the definite article (“Arabic Transliteration,” 2006; Buckwalter, 2001).
Two transliteration schemes, ISO 233 (“ISO 233,” 2006) and El-Dahdah’s
transliteration (El-Dahdah, 1992), get close to achieving our goal except that they
are not consistent with computer encodings. For example, in ISO 233, the Hamza
(32«4 hamzah) is treated as a diacritic that combines with other characters whereas
all standard encodings of Arabic treat it as an inseparable letter part.

In the Section 2.2 we introduce our transliteration scheme for Arabic script as
used in Modern Standard Arabic. In Section 2.3 we present guidelines for
pronunciation of Arabic using this transliteration scheme and address various
idiosyncrasies of Arabic orthography.

2 Unicode actually implements both approaches, but the use of Hamza as a diacritic in
Unicode is not that common to our knowledge.

3 Arabic letters also have multiple shapes (allographs) that fully depend on their position
in the word, e.g. the letter ¢ has the forms -g, -¢&—, -g¢, and ¢ in its initial, middle, final
and standalone positions, respectively. There are also additional ligatures such as'dJ for
HdJ. We do not discuss the possibility of defining an orthographic symbol set that
considers allographs and ligatures as base symbols since Arabic’s simple graphotactic
rules are abstracted away in all of its standard encodings. Considering sub-letter dots in
Arabic as separate symbols is also not discussed for the same reason.
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Table 2.1 provides the full list of Arabic transliterations used in this book. The
first three columns contain the symbols for the characters in Arabic script and
contrast our transliteration with the Buckwalter transliteration. Cases where our
transliteration differs from Buckwalter’s are highlighted. The last four columns

Table 2.1. This book’s Arabic transliteration scheme with examples

Characters Examples

Arabic Transliteration Buckwalter Arabic Transliteration Transcription Gloss

. ' ' ela samaA' /sama'/ sky

i A | ol Amana /'amana/ he believed

i A > JL saAala /sa'ala/ he asked

K W & s muwtamar /mu'tamar/ conference

) A < i3 Aintarnit /'intarnit/ internet

& \ } Jil saAyil /sa'il/ liquid

! A A us kaAna /kana/ he was

- b b 2R bariyd /barid/ mail

2 h o L maktabah /maktaba/ Library a li-
’ maktabahil /maktabatun/  brary [nom.]

< t t oAl tanaAfus /tanafus/ competition

& 0 \% g OalaAbah /Balaba/ three

I j J dwea  jamiyl /jamil/ beautiful

z H H REN HaAd~ /Hadd/ sharp

¢ X X B35 xuwdah /xuwda/ helmet

3 d d i daliyl /dalil/ guide

3 ) & ) dahab /dahab/ gold

B} r r & rafiyg /rafig/ thin

B z z i) ziynah /zina/ decoration

o s S slass samaA' /sama'/ sky

B= § $ s Sariyf /3arif/ honest

ua S S Gsa Sawt /Sawt/ sound

Ua D D xa  Dariyr /Darir/ blind

L T T dish  Tawiyl /Tawil/ tall

L D Z olls Dulm /Dulm/ injustice

¢ o E Jac camal /camal/ work

¢ Y g <use  yariyb /yarib/ strange

- f f old fiylm /film/ movie

a3 q q Bt qaAdir /qadir/ capable

4 k k @S kariym /karim/ generous

J 1 1 3l ladiyd N1ad1d/ delicious

B m m e mudiyr /mudir/ manager

o n n o8 nuwr /ntr/ light

5 h h Js hawl /hawl/ devastation

s w w s waSl /waSl/ receipt

(Continued)
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Table 2.1. (Continued)

Characters Examples

Arabic Transliteration Buckwalter Arabic Transliteration Transcription Gloss

s y Y Sl calay /cala/ on

¢ y y O tiyn /tin/ figs

’ a a Y dahana /dahana/ he painted

! u u ol duhina /duhina/ it was painted
i i ol duhina /duhina/ it was painted
a F Gl kitaAbAa /kitaban/ a book [nom.]

: it N Qs kitaAbii /kitabun/ a book [acc.]
i K s kitaAbi /kitabin/ a book [gen.]

+ ~ ~ B kas~ara /kassara/ he smashed
T 0 RN Iotariﬂ;ilgji d /masjid/ mosque
-8 - = 2w mas. jid /masjid/ mosque

+ Shadda (324 §ad~ah) is a symbol marking consonant doubling.

1 Sukun (0sS«~ sukuwn) is a symbol marking lack of vowel. It can be used for contrastive
purposes in the transliteration. However, it is not required in this book for the purpose of
improving readability.

§ Tatweel (Jiski taTwiyl) or Kashida (323 kagiydah) is an orthographic elongation
symbol with no phonetic value.

present English-glossed examples in Arabic script, our transliteration, and a
phonological transcription. Since Arabic words can be written fully diacritized,
partially diacritized or non-diacritized, a transliteration should preserve fully how an
Arabic word is constructed. This includes preserving all possible ambiguities. For
example, the Arabic word S ktb could represent one of many diacritized words
with different meanings and pronunciations: the noun < kutub ‘books’ or the verb
K katab ‘he wrote’ among others. Of course, most naturally occurring Arabic text
is not diacritized; however, in this book, diacritized transliterations are always used
for readability unless the point is to discuss diacritization ambiguity. In Table 2.1,
we show examples in fully diacritized transliteration to contrast with the
corresponding transcriptions, but the Arabic text examples are not fully diacritized.*

4 In this book, there are very few cases that slightly deviate from our transliteration
scheme:

(1) A special transcription variant is used where the one-to-one transliteration of the Ara-
bic script interferes with the author’s explanation of some linguistic phenomena. For
example, in Chapter 4 “A Syllable-based Account of Arabic Morphology, the author
represents vowel lengthening and gemination by vowel doubling and consonant dou-
bling, respectively. The use of transliteration to represent these phenomena would in-
terfere with the syllabification process. In some cases, the authors use a phonetic
transcription.

(ii) Snapshots from LDC resources that use the Buckwalter transliteration are pre-
sented in the Buckwalter transliteration. This is done in some of the chapters in the
third, empirical part of the book.
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2.3 Pronunciation Guidelines

Arabic script, as is used in Modern Standard Arabic, is mostly a phonemic system
with one-to-one mappings of sounds to letters and diacritics. When fully
diacritized, Arabic is almost perfectly phonologically reproducible by readers
given the following few rules and exceptions:

1. For most consonants, there is no issue in mapping letters to sounds. Some
are easier for English speakers than others. The transcription and translitera-
tion are the same for these cases. Table 2.2 describes how to pronounce these
consonants.

Table 2.2. Arabic consonant pronunciation

Arabic Transliteration Pronunciation
b Boy
Toy
Three
Jordan

et CRG LM FNGEEE S A 0L

—FR MR O THg RN N Sas o

< 2 582 5

Voiceless pharyngeal fricative. Sounds like a sharp h.
Scottish Loch; Yiddish Chutzpa;

Door

The

Road

Zoo

Sue

Shoe

Emphatic s Emphasis is a bass effect giving an
Emphatic d acoustic impression of hollow reso-

Emphatic t nance to the basic sounds [0].

Emphatic 0

Voiced pharyngeal fricative. Sounds like a sharp a.
Parisian French r

Film

Uvular stop. Sounds like a deep k.
Kite

Cool

Man

Man

Hot

Would

Yoke
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The consonant Hamza (3« hamzah) has multiple forms in Arabic script.
There are complex rules for Hamza spelling that depend on its vocalic con-
text. For a reader, however, all of these forms are pronounced the same way: a
glottal stop as in the value of ‘tt’ in the London Cockney pronunciation of
bottle. Table 2.3 relates the different forms of Hamza in Arabic script and our
transliteration. The form of the transliteration is intended to evoke the form
used in the Arabic variant as much as possible. For instance, a circumflex is
used with A (), w (5) and y () to create their corresponding hamzated forms
A (), W (3) and § ().

Arabic has three short vowel diacritics that are represented using a, u and i.
Arabic also has three nunation diacritics. These are short vowels pronounced
followed by an /n/. They are not nasalized vowels. Nunation is a mark of
nominal indefiniteness in Standard Arabic. Finally, Arabic has a consonant
doubling diacritic which repeats previous consonant and also a diacritic for
marking when there is no diacritic. Table 2.4 lists these diacritics, their
names, and corresponding transliteration and transcription values. Diacritics
are largely restricted to religious texts and Arabic language school textbooks.
In this respect, the Arabic writing system depends on the background
knowledge of the reader to accurately pronounce the written word—much as
a reader in English needs to decide on the basis of context whether “read” is
pronounced /rid/ (present tense) or /red/ (past tense).

Table 2.3. Hamza (glottal stop) forms

Arabic s | j 3 ) s
Transliteration ' A A W A ¥

Table 2.4. Arabic diacritics

Diacritic  Name Transliteration Transcription
43 fatHah a fal
4an Dam~ah u ha/
5 S kasrah i i/
38 (ns¥ tanwiyn fatH a /an/
aa (st tanwiyn Dam~ @ /un/
=S CpsS tanwiyn kast 1 /in/

325 Sad~ah ~ Double previous consonant
U5 sukuwn . No vowel
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4. Long vowels and diphthongs in Arabic are indicated by a combination of a
short vowel and a consonant. Table 2.5 lists the various Arabic long vowels and
diphthongs together with their transliteration and transcription.

5. The letter Alif (! A) is used to (a.) hold vowels at the beginning of words, (b.)
represent the long vowel /a/, and (c.) mark a couple of morphophonemic
symbols in which Alif is not pronounced (See note 8).

6. The /ta’ marbaiTa/ (355« «U tA’ marbuwTah), 5 h, is typically a feminine
ending. It can only appear at the end of a word and can only be followed by a
diacritic. In standard Arabic it is always pronounced as /t/ unless it is not fol-
lowed by a diacritic, in which case it is silent.’

7. The /alif maqSiira/ (s, s<ie <l Alif maqSuwrah), s ¥, is a dotless Ya (s y). In
standard Arabic, it is silent and always follows a short vowel a at the end of a
word. For example, ss_ raway ‘to tell a story’ is pronounced /rawa/.°

8. There are few exceptions to the guidelines above:

a. The Arabic definite article, J Al /al/, is a prefix that assimilates to the
first consonant in the noun it modifies if this consonant is an alveolar or
dental sound (except for z j). This set of letters is called Sun Letters.
They include < t, &0, 2d, 39, Ur, 3z, o8, £§,0=S, =D, LT, LD, J
1, and o n. For example, the word w3l Al§ams ‘the sun’ is pronounced
/agsams/ not */alSams/. The rest of the consonants are called Moon Let-
ters; the definite article is not assimilated with them. For example, the
word &l Algamar ‘the moon’ is pronounced /alqamar/ not */agqamar/.

b. A silent Alif appears in the morpheme 'st +uwA /G/ which indicates
masculine plural conjugation in verbs. Another silent Alif appears after
some nunated nouns, e.g., WS kitaAbA3 /kitaban/. In some poetic readings,
this Alif can be produced as the long vowel /a/: /kitaba/.

c. A common odd spelling is that of the proper name 5= camrw/ camr/
‘Amr’ where the final w is silent.

Table 2.5. Long vowels and diphthongs

O

Arabic L > % > -
Transliteration aA uw iy aw ay
Transcription /a/ (long a) /i/ (long u) /1/ (long 1) /aw/ /ay/

3> In modern dialects of Arabic, the /ta’ marbiiTa/ is always silent except when the noun
ending with it is part of an (/‘idafa/ .= AiDAfah) compound, in which case it is pro-
nounced as /t/.

6 In some Arab countries such as Egypt, a common orthographic variation is to use ¢ ¥
for the letter ¢ y in word-final position. Orthographic variation in Arabic is further
discussed in Chapter 3.
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2.4 Conclusion

In this chapter, we presented the transliteration scheme used in the rest of this
book. This transliteration is a one-to-one easy-to-read complete transliteration of
the Arabic script consistent with Arabic computer encodings. We also presented
guidelines for pronouncing Arabic given this transliteration. We hope that this
transliteration scheme will become a standard to follow in the natural language
processing research community working on Arabic.
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