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Phonemic Conversion as the ldeal Romanization
Scheme for Hebrew: Implications for Hebrew Cataloging

1. INTRODUCTION: THE NEED FOR ROMANIZATION!

Converting Hebrew script into Latin characters is a standard procedure in many library systems
around the world where catalogers generate records of Hebrew holdings not only for organiza-
tional and retrieval purposes but also to facilitate discovery of these materials. Similarly, con-
version practices are exercised in everyday life in Israel, whether for producing street and road
signs designed for non-Hebrew speakers, exporting goods outside of Israel, or issuing passports
for Israeli citizens. The terminology used in this article follows the International Organization
for Standardization (ISO) model, preferring the term “language conversion” over “transcription”
and “transliteration” (both of which are methods of script conversion as explained below; Clews
1997); or, interchangeably, employs the more familiar term romanization.

As illustrated by Hebrew conversion practices throughout the generations, any script can be
converted to any other script (Wellisch 1978; for conversion of Hebrew into different scripts,
see Yuditsky 2013; Harvanien 2013; and Noy 2013), but the main language conversions done
in this day and age are into Latin script, otherwise known as romanization.” Since Judaica and
Hebraica libraries make extensive use of the Hebrew and Yiddish ALA/LC Romanization Table
for managing Hebraica collections, this journal serves as a fitting forum for introducing a con-
version system of Hebrew discussed in the ISO from 1989 to 1999 (FDIS 259-3).3 The initial
1962 ISO (ISO/R 259) was briefly mentioned in Wellisch (1978, 27-28, 300) and Lazinger,

1 This article discusses the conversion of Hebrew into Latin script, but we believe that the approach described here
may be applicable to the spelling and transcription of other languages. The complexities involved in the spelling of
English have been criticized for many years, but even though a monetary award was guaranteed in 1822 to “any-
one who could devise a suitable ‘harmonic alphabet’ (to bring harmony out the existing confusion of practices)
in Roman script” and create a universal alphabet, such a solution has not been achieved yet (though the first two
winners of the Volney Prize were German librarians who wrote about the necessary conditions for such an alphabet;
see Kemp 1999; 2006, 401-402). With all due respect, we believe that the discussion in this article may result in a
universal principle that may be applied to all languages, English included.

2In some linguistic contexts, romanization refers to complete replacement of non-alphabetical scripts or non-Roman
alphabets with the Latin alphabet, at times also as an act of ideological reform. Completely replacing the Hebrew
alphabet with Latin characters was advocated as early as the 1890s by individuals such as Isaak Rosenberg, Itamar
Ben-Avi (Eliezer Ben-Yehuda’s son, who carried out his reform in some of his publications), and members of the
Canaanite movement. For further reading, see Aytiirk 2013; Raizen 1987.

3Following ten years of discussions in the Standards Institute of Israel and the International Organization for Stan-
dardization (ISO/ TC46/ SC2), the standard for Hebrew romanization reached the FDIS stage (“Full report circu-
lated: DIS approved for registration as FDIS”; see the ISO International harmonized stage codes, at http:/www.
iso.org/iso/stages table.htm). The standard was accepted by members of the eighteen country representatives of
the Second Committee for Hebrew. The committee secretary, Mr. Evangelos Melagrakis was supposed to circulate
the FDIS standard for formal approval, but unfortunately he stopped responding to any communication efforts, and
the committee Chair Mr. John Clews of Britain had to resign, resulting in the dissolution of the committee. The
status of that standard (FDIS 259-3) has remained the same ever since (see ISO 1999 for the draft; for previous ISO
Hebrew standards see ISO 259-1/2:1994, at http://www.iso.org/iso/home/store/catalogue _ics/catalogue_detail ics.
htm?csnumber=4162).
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Adler, and Intner (1998, 31). The 1994 revision (ISO 259-2) and its implementation in European
libraries was reviewed in Vernon (1996, 12—14) and compared with the ALA/LC Romanization
of Hebrew (8-9):

The primary difference between the ALA/LC romanization tables and ISO-based roman-
ization tables is that ISO-based standards represent every phoneme in Hebrew or Arabic
with a single roman letter or diacritic-letter combination, while the ALA/LC tables also
employ digraphs in addition to single roman letters and diacritic-letter combinations to
represent phonemes.

However, the revised 1999 ISO for the Romanization of Hebrew was never officially published,
nor was it discussed in the context of library implementation (except for a brief mention in
Sheynin [2009, 45] in the context of cataloging publications in Jewish languages). On this ac-
count, the article reports on the FDIS 259-3, clarifies the differences between phonemic conver-
sion and the ALA/LC Romanization of Hebrew, demonstrates these differences (Table 2), and
introduces an interactive web interface for reversal of romanized texts.

The study of Hebrew conversion schemes demonstrates that in many cases, the same Hebrew
word is romanized in different ways (see the many romanizations for Hanukah in W. Weinberg
1976), thus creating not only undesired but regrettable situations.* Furthermore, some romaniza-
tion schemes apply to Israeli Hebrew only, based on the assumption that modern-day Hebrew
spoken in Israel is different from the historical language to the extent that it requires a special
conversion treatment.’ This article shows that there is no need to generate different romanization
schemes for distinct historical periods of Hebrew. It should be noted that the ALA/LC Roman-
ization of Hebrew rules also apply to Hebrew throughout its historical periods and do not employ
specialized practices for Israeli Hebrew.® However, not all those who have a need for conversion
of Hebrew agree on the same system, as evident in library records accessible via union catalogs
such as OCLC’s WorldCat. The resulting record duplication may cause patron confusion in both
discovering and correctly citing library materials, in spite of the efforts involved in maintaining
such resources as the Virtual International Authority File (VIAF; http://viaf.org).

A significant point should be made when considering an appropriate romanization scheme of
Hebrew: this ancient language has gone through several historical periods during which its texts
have been represented in different writing modes. Should vocalized text (Tiberian or Babylonian

4 Citing Wellisch (1976, 15), Lazinger, Adler, and Intner (1998, 36) note that statistically, “Hebrew has one of the
highest percentages of homemade schemes of all nonroman languages found in the world’s libraries.”

5 Modern Hebrew linguists, certainly since Haim Rozen in the 1950s, employ a conversion system that follows the
standard, “Ashkenazoid” (Blanc 1957, 399) pronunciation in Israel. This system can neither apply to older periods
of Hebrew nor can it serve for reversal purposes. See, for example, W. Weinberg (1970, 2): “This paper concentrates
on the romanization of Sephardic or Isracli Hebrew for English speaking users.”

¢ Ornan has clarified his opinion in several articles regarding the nature of Isracli Hebrew: It is not a new language
but a continuation of a generations-old language. The new observed changes are nothing but linguistic performances
of Hebrew elements that have always existed in the language. See Ornan 2016; forthcoming.
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vocalization) be romanized using a specialized method, distinct from a romanization scheme for
partially vocalized or non-vocalized texts? Should texts be romanized according to the level of
their vocalization, thus establishing a different romanization scheme for “plene” spelling (ketiv
male)? And how would a unified Hebrew romanization reflect the varied pronunciations of the
language in different traditions or historical periods? Our proposed conversion scheme accom-
modates all these occurrences of written Hebrew.

The ideal romanization should reflect all periods of Hebrew and apply to all types of Hebrew
material in libraries. Linguists may formulate their own specialized conversion methods based
on professional considerations and needs, resulting in various romanization schemes. But for our
needs, Hebrew deserves a unified romanization that reflects its linguistic makeup, as expressed
in both the written language and all its oral performances during all periods. Such a romanization
scheme will not only reflect the different ways in which a Hebrew word may be written or spelled
(vocalized; partly-vocalized; spelled with “plene” spelling), but also its varied pronunciations
throughout history, taking into consideration prayer book versions and verbal communication
in different communities, as well as current pronunciations in Israel, whether of native Hebrew
speakers or of those who acquired the language later in life.” Such a unified romanization scheme
can be formulated, as demonstrated in this article.

Moreover, the conversion scheme proposed here allows for full reversal of the romanized words
via a set of computer programs developed along with the phonemic romanization scheme and is
available online.® The web-based interface allows for importing texts formulated in phonemic
romanization and reversing them into Hebrew script, both non-vocalized and vocalized. This in-
teractive module makes the proposed scheme ideal for implementation in libraries for the benefit
of both catalogers of Hebrew material and library users.

2. GENERAL PRINCIPLES

It should be noted, before the complexities inherent to Hebrew conversion in general are de-
scribed, that human languages differ not only in their word morphology and syntax but also in
their phonemes and speech sounds. Although it may seem that distinctive languages share the
same phoneme reservoirs, in reality these phonemes are sometimes realized differently in each
of the languages since each language employs a different stock of phonetic features to perform
these phonemes. Thus, when a word originating in language A is beginning to circulate among
the speakers of language B, its pronunciation may be changed to reflect the sounds of language
B rather than the phoneme(s) from language A. Therefore, foreign words adopted in Hebrew
should be considered as Hebrew words for the purpose of romanization, and should be roman-

7 Compare the different pronunciations (Sephardi, Ashkenazi, Yemenite) of biblical Hebrew in these recordings:
http://torahreading.dafyomireview.com; http://www.aoal.org/hebrew_audiobible. htm#Kings2.

8See Vernon 1996, 9: “Hebrew and Arabic data romanized according to ISO standards are also theoretical-
ly more easily convertible back to the original script. It is important to remember, however, that even
if an algorithm is created to convert Hebrew or Arabic romanized data to the original script, this would
not mean that retrospective romanized data (whether in ALA/LC or ISO romanization) could simply be
converted automatically.”
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ized using sounds and phonemes unique to Hebrew. For example, the English word “goal” is
used in Hebrew as an exclamation for scoring in soccer, but the Hebrew pronunciation (gol!) is
using the vowel [o] without the diphthong heard in the original English pronunciation [ou].

The two standard conversion methods are transliteration and phonetic transcription (W. Wein-
berg 1970). The former matches every written letter in the original language script with a com-
parable letter in the target language, while the latter attempts to find a comparable letter in the
target language that denotes the sound heard in the converted language. The following sections
review the general principles of each of these methods and examines their appropriateness for
the romanization of Hebrew.

2.1 AbpDING SYmBOLS FOR SPEECH SOUNDS

The main difficulty in matching alphabet systems is that the corresponding letters may not be
sufficient or compatible with the inscribed sounds and phoneme reservoir of the original script.
For example, the Latin letter j never existed in the Latin language, but when the need to denote
this sound arose in French, the letter i was used as a base by lengthening its tail under the line to
create a new letter. The same is true for the letters u and w: they were added on the basis of the
Latin letter v to the alphabet of several languages using that alphabet, English included, although
originally these letters did not exist in Latin.

In yet other languages, letters were added on the basis of existing Latin letters to denote the
precise pronunciation, but these added letters included small differentiation indicators, called
diacritics. In this way, the new letter indicated its resemblance to the sound expressed by the
existing Latin letter and at the same time kept its distinctiveness. For example, letters marking
some of the vowels in French have supplemented accents. Similarly, the difficulty to mark the
sound s/ in many languages was treated in Czech and some other languages by adding the Czech
hacek diacritic to the Latin s to create §. Other languages adopted a system consisting of digraphs
(a combination of two letters) to mark the needed sound. In English, for example, the sound ex-
pressed by the Hebrew letter Shin is marked with s/, in French by c/, in German by sch, and in
Italian by sci or sce.’

It is worth noting here that this approach is unsuitable for Semitic languages, Hebrew included,
as their morphology is structured on the basis of roots and patterns. Each pattern is shaped with
placeholders (“squares’) for root consonants, and each root consonant has its own placeholder
in the structure of the pattern. Therefore using two letters (digraph) instead of the original root
consonant in that placeholder disrupts the basal pattern concept so fundamental in Hebrew. For
example, review the Hebrew patterns [Jallall and mallel] (the squares stand for root letters),
where each square placeholder is intended to be occupied by one consonant only. Now compare

? Until 1948, the ALA/LC Romanization of Hebrew was “based on German spelling, a practice which appears to go
back to Cutter’s recommendation to use The Jewish Encyclopedia of 1901-1905 as the basis for Hebrew romaniza-
tion.” One of the results was the romanization of the Hebrew letter T¥adi in the Latin z (Maher 1987, 10).
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the words that include the Hebrew Shin by reviewing the two romanized word pairs shamar/
gamar (MW/ 1) and mashder/masmer (77wn/AMON). The employment of two letters instead of
one to romanize the Hebrew Shin impedes the readers’ ability to compare Hebrew words of the
same pattern and thus may prevent them from obtaining important information. Furthermore,
using two Latin letters in lieu of the original one Hebrew letter interferes with the algorithm used
in the process of reversing the romanized version to reconstruct the original Hebrew words.

2.2 RomanizatioN FOR ALL HEBrew PERIODS

The ideal romanization of Hebrew should apply to all historical periods with no exception. The
Library of Congress advocates for this approach, too, but displays some bias in favor of Israe-
li Hebrew pronunciation.'” The Akademyah la-lashon ha- Tvrit (Academy of the Hebrew Lan-
guage), the body that makes official decisions regarding language policy in Israel, established
two conversion tables in 1957 (Academy of the Hebrew Language 1957).!" These tables, labeled
“exact” and “simple”, were generated for the purpose of their suitability for linguistic research'?
and not on the basis of linguistic traits or strata, such as Israeli Hebrew. Decades later, in delib-
erations that took place in 1994-2011 (Academy of the Hebrew Language 2012a), the Academy
revised the “simple” conversion system for the purpose of road signage and geographical names
(Academy of the Hebrew Language 2007), ultimately recommending multiple versions of this
official variant (see detailed review in Gadish 2013).

Other conversion systems that were devised to describe Hebrew pronunciation traditions or di-
alects made use of advanced phonetic transcription apparatus. Works such as Ktzia Katz‘s 1981
study of Aram-Tsova (Aleppo) Jews were published in a periodical dedicated to the study of
linguistic traditions of Jewish communities (Morag 1977-2004).

Additional Hebrew conversion systems are applied to different historical periods, as described in
each of the volumes of the recently published Encyclopedia of Hebrew Language and Linguis-
tics (Khan and Bolozky 2013, vii-viii):

0The bias in favor of Israeli Hebrew pronunciation is acknowledged in the introduction: “The following Romaniza-
tion table attempts to represent the sound of Hebrew or Yiddish words but is applicable to all Hebraic languages. For
Hebrew, it approximates the modern Israeli, primarily Sephardic, pronunciation” (Library of Congress 2011); “The
ALA/LC Romanization system attempts to approximate standard Israeli pronunciation throughout the romanization
process while at the same time reflecting the general principles of traditional Hebrew grammar” (Biella, Fryser, and
Lerner 2014).

"'In 1999, Prof. Zeev Ben-Haim clarified that, “the appointed committee suggested only one transcription at first,
but it was rejected on the grounds that typewriters couldn’t produce differentiation indicators (diacritics) at the time,
resulting in provisional eased rules. The scientific secretariat devised two types of transcriptions, simple and exact
ones, but should not have done so. It should have included the eased rules as comments . . . Indeed, there was a
disagreement about the appropriate letter for transcribing the Hebrew letter 73adi . . . but there were no two distinct
transcriptions. What kind of a linguistic committee would suggest two transcriptions?”

12 The original decision of the Academy included a cautionary footnote regarding the sufficiency of the “exact”
transcription for linguistic research.

47



U. Ornan and R. Leket-Mor / Judaica Librarianship 19 (2016) 43—72

A different type of transcription is used for the various periods of Hebrew. An attempt has
been made to balance considerations of phonetic reality, language history, orthography
and practicality. The transcription systems, therefore, are in many respects the result of
compromise and inevitably are less than fully satisfactory from several points of view.
No transcription system of Hebrew, however, can be fully satisfactory in all respects.

Indeed, these conversion systems are not fully satisfactory, and the advantage of establishing a
unified system for all periods, versions, dialects, and pronunciations of Hebrew is clear, espe-
cially in light of the extensive use of Hebrew romanization for library records. It may seem im-
possible to generate such a unified, machine-readable and machine-reversible system, a system
that reflects all periods and dialects of Hebrew as one continuous language without sacrificing
any linguistic structures. None of the existing systems, the ALA/LC Romanization of Hebrew
included, attempts to provide all these advantages. Nonetheless, this paper proposes such a con-
version system after examining the solutions recommended by the two traditional methods for
language conversion.

2.3 PHONETIC TRANSCRIPTION As BAsis FOR RoMANIZATION

One of the two standard methods practiced in language conversion employs the phonetic ap-
proach of transcription. This type of romanization is based on listening to the speech sounds
made in the language for which the conversion is done and writing them down in the script of
the target language. In phonetic transcription, the speech sounds of the transcribed language are
recorded even without understanding their meaning. For example, a speech given in language A
may be recorded in the script of language B, although language A is completely foreign to the
transcriber. However, even trained transcribers may incorrectly represent the original script of
the language they record in this method. For example, a transcriber who does not know Hebrew
may record the first sound in the Hebrew words 713°20 (tevi ‘ah) and 7v°2n (tevi ‘ah) as t, as they
indeed sound the same in Israeli Hebrew. Employing a conversion scheme based on transcrip-
tion does not allow for reversing the original script of the recorded language, which is one of
the required features of an ideal romanization, certainly for library catalogs. Due to this flaw in
the phonetic transcription method, it is unsuitable for generating a reliable script transcription
of Hebrew. Furthermore, if certain speech sounds of a language have different pronunciations
corresponding to different dialects or historical periods, then the transcriber may record each of
them in another letter while they represent the very same letter in the script of the original lan-
guage. Consequently the phonetic transcription method cannot generate a unified romanization
that encompasses all Hebrew strata. Moreover, attributing a special or preferable status to any of
the language dialects may be interpreted as discriminating against other dialects. The phonetic
transcription method may then be indispensable for the study of particular dialect or dialects, but
not for a description of multilayered languages such as Hebrew.

Another consideration is that phonetic transcription relies not only on the dialect of the speak-
er of the transcribed language but also on the reader of the final written product. For English
speakers, the Hebrew Shin would have to be transcribed as sh while for French speakers, the
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appropriate transcription would be ch; however transcribing the Hebrew Het as ch would make
French speakers believe it’s the Hebrew Shin transcribed. At the same time, for the sake of Span-
ish speakers the Hebrew Het would better be transcribed as j,'* but that same letter would be read
by French speakers as representing the sound of the Hebrew Zayin.

Phonetic transcriptions for Hebrew may vary then not only by the time period in which the orig-
inal text was produced but also by the readers who need to read that Hebrew text in Latin script,
such as library patrons in different countries or tourists visiting in Israel. Indeed, tourist phrase-
books use phonetic transcriptions, however a phrasebook for Spanish speakers from Argentina
would be different than that for French or American English speakers. Each tourist phrasebook is
meant for speakers of a specific language, representing a Hebrew stratum of a certain historical
period (usually Israeli Hebrew, collating Alef with ‘Ayin, and Het with Kaf). The same is true
for any romanization that is based, even as partially as the ALA/LC Romanization of Hebrew,
on phonetic transcription. When employed in library systems, such romanization schemes may
lead to different readings of the same catalog records by library patrons across the globe. With
the popularization of WorldCat search engine’s public interface on the Internet,' it is important
more than ever to employ a unified romanization to allow patrons not only search for library
materials but also reconstruct the original Hebrew records when these are not part of the record.

Phonetic transcription should be then entirely dismissed as a basis for a general, unified roman-
ization of Hebrew.

2.4 TRANSLITERATION AS BAsis FOR RoMANIZATION

The other conversion method is based on transliteration: each letter of the original script is re-
placed with an equivalent Latin letter. If such a letter is nonexistent in the Latin script, a new
letter may be created. Adding diacritics is quite useful when creating new letters to transliterate
Semitic languages, as demonstrated in section 2.1 above. In the case of Hebrew, the conversion
may depend on the writing mode of the text. If the text is non-vocalized, then just transliterating
the letters will be meaningless: the reader of the resulting converted word will not be able to
make the vowels if they do not appear in the romanized version. But even if vowels are included
in the Hebrew text, it’s not always clear how to transliterate them. The letter Vav may be translit-
erated as the vowel o or u, but also as the consonants v or w (if the Hebrew word is transcribed
from another language, for example the word processor Word). The letter Yod may be transliter-
ated as y or i but also as ei or e and even a (in the word stav for example; 1°nD).

Nonetheless, using a vocalized version of the same non-vocalized text for transliterating is prob-
lematic as well. Firstly, vocalized texts are quite rare in Hebrew, since they mainly serve for Bib-

13 See Smith 2015 for a native speaker of Spanish who expected to find the Hebrew word Hanukah romanized as
Januca. See also W. Weinberg 1976.

14 The public interface of WorldCat, at http://www.worldcat.org, is now crawled by Google, and search results from
global member library catalogs appear on the first page of results.
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lical texts, poetry, and children’s books, while the majority of texts are non-vocalized. Secondly,
few Hebrew speakers master the art of proper vocalization and therefore it is not reasonable to
require them to vocalize texts for the sake of transliteration. At the same time, transliterating vo-
calized poems or Biblical texts is not only possible but also prevalent in academic publications
in foreign languages; finding the exact characters and diacritics may be the only tricky aspect
in such transliteration. It is worthwhile noting here that vocalization signs are unneeded for the
most part for recognizing word morphology in Hebrew, since many of them represent one pref-
erable pronunciation among others in a specific context.

None of the described conversion methods is convenient, as each of them has its faults. It is
probably for this reason that all romanization standards published by ISO are introduced with the
same comment, recommending the use of either the transcription or transliteration approaches,
or a combination of both, depending on the nature of the language romanized.”® The ALA/LC
Romanization of Hebrew includes some transcription elements in addition to its main transliter-
ation approach.!® In this article, we propose a romanization system that undertakes to bypass the
shortcomings of both the transcription and transliteration approaches and can be applied to all
Hebrew texts, periods, dialects or scarce accents.

3. WE UTtTER Sounps—BuTt CoMPREHEND PHONEMES

3.1 TeErmINOLOGICAL DIFFERENCES BETWEEN OBSERVATION AND THEORY

Like other scientific disciplines, linguistics differentiates between observational and theoretical
items or entities. Concrete phenomena in the world around us can be observed by our senses,
measured with instruments, and described in observational terms. Sounds of speech are obser-
vational entities. We can perceive them by our senses and/or by various instruments, and also
we can measure them according to their phonetic features. But the essential features of a sound
serve also as a perfect basis for the idea of the theoretical entities of speech, the phonemes. Pho-
neme can be defined as the group of satisfactory and needed phonetic features that members of a
certain language group can recognize as a meaningful sound in any word of their language. The
main point is that it is not possible to perform a sound only by the essential “satisfactory and
needed phonetic features”. When performing words, each separate sound is accompanied also
with some other, not essential phonetic features. Therefore a phoneme as it is cannot become an
observational entity. It exists only as a theoretical conception. When it is performed, it is a sound
that contains many superfluous features. It may relate to a phoneme, but it is not a phoneme. It is
so since each performed sound observed in speech also includes other features.

15 “To carry out Romanization, the conversion of non-Latin writing systems to the Latin alphabet, either transliter-
ation or transcription or a combination of the two may be used depending on the nature of the converted system.”
See for example the introduction for the romanziation of Japanese (International Organization for Standardization
2013).

16 See Vernon 1996, 2: “Romanization refers to the rendering of the text in non roman scripts into roman (Latin)
characters. Although romanization is sometimes referred to as transliteration, this term is not completely accurate
for the Hebrew and Arabic script languages because the rendering usually involves the supplying of vowels rather
than the simple letter-by-letter substitution that the term transliteration implies.”
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It is easy to perceive the not essential features, for example, when listening to people who exhibit
a certain accent in their speech. The sounds uttered by such persons include superfluous phonetic
features, but if the listener recognizes the sound as phoneme, it means that its essential features
also are present and discernible in the accent speech. In all languages, even very different sound
utterances of the same phoneme are perceived as the same phoneme, as long as the sound utter-
ance retains the phoneme’s essential features.

English speakers, for example, easily recognize a person who speaks with an Israeli accent, as
the Israeli speech includes sounds that are not found in the speech of native speakers of English.
When Israeli speakers utter the sound [d], for instance, the tongue apex interacts with the very
front of the hard palate, next to the front teeth. When speakers of British English utter the sound
[d], the tongue apex does not touch the hard palate at the same point, but about a centimeter
deeper. English speakers understand the speech of Israeli speakers because the essential features
of the sound [d] are shared in both languages: it seems that there is not much significance to the
specific location of the tongue apex when it interacts with the hard palate, as it does not change
the phoneme’s essential features.

Sounds are observational terms. Even if uttered by different speakers with additional, not es-
sential vocal elements. A sound must contain the essential features that make it recognizable as
the phoneme intended by the speaker. It is due to these recognizable qualities of the sound that
particular language speakers perceive the utterances of other speakers, even if they do not utter
the very same sounds. For example, some Hebrew speakers utter the sound [r] by vibrating the
tongue apex, some position the tongue apex near the hard palate but do not vibrate it, and some
vibrate the back of the tongue. Whatever the way the Hebrew [r] sound is uttered, its phonetic
features are preserved so that all speakers recognize it. The same is true for the different utter-
ances of the sound [r] by speakers of British English and Scottish English.

3.2 THE EssenTiAL FEATURES OF THE PHONEME

Thus, certain essential features of a sound also serve as a perfect basis for the idea of the pho-
neme, a theoretical item, defined as the smallest unit of speech that can be used to make one
word different from another word. Unlike sounds, which can be observed in human senses and
studied in the lab, phonemes are theoretical constructs. As such, they can only be realized by rec-
ognizing the essential features of the sounds associated with them. Phonemes do not exist in the
real world, since as theoretical constructs they cannot be performed. A realized phoneme is then
always a sound, an observable item, which includes additional, supplemental features. Thanks to
this approach, we can define each phoneme in each particular language.

This is how humans understand each other’s speech: the ear hears sounds uttered by the other
speaker and transfers them to the brain; the brain is looking for a phoneme and takes note of
the essential features of the sounds and filters the not essential, supplemental features. Humans
accept all the features of the sound, but it is not the whole cluster of these features that humans
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understand as the meaning of a sound: meaning is attributed to sounds as humans perceive their
essential features only, as a theoretical item, a phoneme.

It follows that it is the theoretical linguistic elements that do not change—the phonemes—which
should serve for romanization, rather than the sounds or the letters. The sought-after romaniza-
tion of Hebrew should not rely on transcription or transliteration, but on phonemic recording.

4. SEPARATE RuULES FOR WRITING AND FOR READING

To record the phonemes, our system separates rules pertaining to Hebrew writing from those per-
taining to Hebrew reading (or speaking), as the latter describe how the phonemes are performed.
In fact, reading rules function in every living language, including Hebrew, and they are distinct
from rules of writing. For example, in writing we differentiate between the Hebrew letters 7av
and 7et. The reading rules of these letters do not make any distinction between them, and in fact
students are taught to “pronounce the letter Tet like 7av,” as well as “pronounce the letter Kof as
Kaf,” and even “pronounce the letter ‘Ayin as Alef” and even “pronounce the letter He as Alef”
(Ornan 2008, 225)."7

The benefit of describing distinct reading rules is clear. The reading rules may change from pe-
riod to period or from Jewish community to community, but they do not alter the fixed writing
rules. The reading rules may be described according to different time periods, diverse traditions
of various Jewish communities, or specific pronunciations. For example, the rules for equal
sounds of 7av and Tet mentioned above do not apply to the Hebrew pronunciation of Aleppo
Jews (Katz 1981). However, in writing, these two sounds always take different shapes (letters).
For this reason, our proposed conversion method deviates from both Hebrew writing modes as
well as from various pronunciations in different time periods or dialects. The basis for this ro-
manization is the phonemic structure of the word, its morphology, recorded by phonemes, not by
its written forms nor by its pronunciations: the theoretical structure of the word dictates the most
faithful phoneme recording, hence its most functional romanization.

5. PHoNEMIC CONVERSION

The search for the ideal romanization of any language starts with its native script. In the case of
Greek or Cyrillic alphabets, the task is quite easy—much easier than in our case of Hebrew—
since both the Greek alphabet and the Cyrillic alphabet (used for some Slavic languages) repre-
sent adequately all the sounds and phonemes of these languages. Romanizing these languages is
merely a task of matching the letters of the native script with the corresponding Latin ones. If the
Latin alphabet cannot offer such a letter, it be marked with an added sign, as demonstrated above,
be it an actual letter (W, U, J) or a diacritical mark (¢, ¢, &, §, g, h, a, etc.).

17 In Israel, indeed, there are speakers who pronounce the letter He as Alef, too.
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The traditional Hebrew script is an utterly different matter: its standard, non-vocalized writ-
ten mode, does not display all the word elements, while its vocalized mode displays too many
phonetic signs that relate to the same phoneme, e.g. the phoneme a in dag which is kamats in
absolute state (37) but patah in construct state (37), thus will not be distinguished for phonemic
romanization purposes. The Arabic alphabet presents similar problems when writing Arabic,
Persian and other languages, although its vocalized mode is less detailed, it mainly serves for
phonemic display.

We propose to completely bypass the problems caused by the Hebrew script by converting the
original word phonemic structure, as seen in Figure 1.

The theoretical structure of the word is recorded by its phonemes, but the phoneme may be real-
ized in more than one way, in different sounds. Thus what stands for the “spoken word” in Figure
1 may be different sounds in different historical periods or various dialects, or different word
forms, such as absolute or construct state. However what stands for “the word’s theoretical struc-
ture” is never changed. Marking the phonemes of the “word’s theoretical structure” with Latin
characters (with diacritical marks as needed) results in a fine, unified romanization system of
Hebrew that applies to all historical periods, dialects, and pronunciations.

The resulted phoneme-based romanized word may be performed orally according to any desired
reading rules. Once the reading rules for Yemenite, Djerba [gerba], or any other pronunciation
of Hebrew are applied, the word may be read accordingly. Israeli Hebrew reading rules may of
course also be applied. Based on observed differences between the written and spoken language,
the Israeli common pronunciation can be easily described.

Phe
Theoretlcal Structure LRI ’7@,))
of Word * .

Figure 1. Phonemic conversion replicates the theoretical structure of the word
and bypasses problems associated with transcription and transliteration
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6. PHONEMIC CoNVERSION RuLEs (WRITING RULES)

6.1 Recorbing HEBREW CONSONANTS AND VOWELS

6.1.1 The following table details the recommended romanization for Hebrew consonant letters.
We should emphasize that the characters we use for phonemic writing are all signs that are used
in linguistics. In addition, an auxiliary underscore is used in some cases, as described below.

Table 1. Phonemic conversion scheme for Hebrew consonantal characters. Unique Uni-
code characters are linked to http://unicode.org

Hebrew Letter Latin Uppercase
N

? (02C0 ?(0294)
21,2 b B
1,3 g G
T,7 d D
n h H
I w W
T z Z
n h (1E25) H (1E24)
0 t (1E6D) T (1E6C)
: y Y
,2,2 k K
Y I L
n,n m M
() n N
o s S
v ©(02€C1) ¢ (0295)
9,9, 9 p P
Y. ¢ (QOET7) ¢ (00C7)
i q Q
1 r R
v $(0161) S (0160)
v $ (015B) $ (015A4)
n,n t T
2 g (M1E7) G (Q1E6)
T z (017E) Z(017D)
X ¢ (010D) ¢ (010C)

6.1.2 The five Hebrew vowels are represented in Latin script with a, e, i, o, and u. The vowel
“full tsere” is considered a sixth vowel, represented with a combination of e and i [ei], since in
Hebrew script it is marked with the letter Yod. For example: beiga (77¥°2).
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6.2 ConveRsioN RuULEs

The following conversion rules, based on precise phonemic recording, should be used for scien-
tific research. Library cataloging of Hebrew materials obviously falls under this category.

1. Non-phonemic vowels such as sheva na ‘ (and nah), patah ganuy, or auxiliary segol are
not romanized. For example: tappuh (msn), veld (72°), do’r (WR7), klabim (2°293), yladim
(@7).

2. Dagesh forte (dagesh hazak) is romanized as two identical letters (doubled, or geminat-
ed, consonant). For example: tikkon (1120; compare to tikon [112°n]), dibbur (M2°7; compare
to dober [1217]; see also section 7, Reading Rule #3 below.

3. Two consecutive, identical but not geminated consonants are separated by an underscore
(“_”) so they are distinguished and not mistaken for a geminated consonant. For example:
hogeg (singular), but hog gim (plural).

4. Prefixed particles, conjunctions, and prepositions (“service words™: 2, 2, 3,1, 11, W, 1),
appended in Hebrew script to the words they precede, are hyphenated in romanization. For
example: ha-bayt, mi-Sam. When more than one service word is affixed, they are separated
by hyphens: mi-ha-bayt, w-ba-"ar¢. The dagesh forte (dagesh hazak) in the letter following
a service word is not doubled, unlike other occurrences of dagesh forte, for the sake of fa-
cilitating dictionary searches. For example: ha-yom, ba-gann.

5. The letter Alef in the beginning of a word is romanized with the appropriate character.
For example: “ar¢.

6. As a non-phonemic vowel, hataf is not romanized. For example: Alika (72°97), hdasim
(ownn, also W), ‘munim (2°110K).18

18 Hebrew speakers who have no access to a Hebrew keyboard may benefit from employing a simplified version of
this conversion scheme, mentioned in the FDIS 259-3 document of ISO. The following romanization rules include
references to a simplified version, but do not pertain to libraries. The same characters are used in both versions al-
though they are applied differently, as demonstrated below. These are the rules for the simplified version: Rule #1:
Non-phonemic vowels may be added: tappuah, yeled, doar, kelabim, yeladim; Rule #2: One character is sufficient
but not for Bet, Kaf, or Pe; Rule #3: hogegim; Rule #5: Please note that * (may be replaced by ) is a full character
and not a diacritic; Rule #6: halika, hodasim, emunim.
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Table 2. ALA/LC Romanization of Hebrew and phonemic conversion of Hebrew, compared; continued next page

Hebrew Features

Dagesh forte (dagesh hazak)

Service words

Service words, accumulated

Diacritics

Nonexistent phonemes in the Latin
alphabet

Two consecutive, identical but not
geminated consonants

Diagraphs

The letter Alef

The letter Yod

ALA-LC Romanization of Hebrew
Unless in brackets, descriptions are

cited or paraphrased from Biella,
Fryser, and Lerner 2014

Noted only to secure the romaniza-
tion of o, 5, 2 as /b/ or /v/, /k/ or /kh/,
and /p/ or /f/. There is no distinction
in romanization between dagesh
hazak (dagesh forte) and dagesh
kal.

The definite article (ha-, he-), the
conjunction (u-, va-, ve-), and
certain prepositions (b, k, I, m) are
written as prefixes in Hebrew script.
In romanization these articles, con-
junctions, and prefixes are separat-
ed by hyphenation from the words
to which they are prefixed.

Multiple prefixed articles, conjunc-
tions, and prepositions are sep-
arated by only one hyphen from
the base word unless one of the
prefixes is the first word of a title.

Diacritics used in systematic roman-
ization are limited to the inferior dot
(v, h, t, k), the acute ($).

[Romanized as a combination of
two Latin characters: kh (2), sh (w),
ts (¥).]

[Auxiliary sheya (e) is inserted be-
tween them.]

A miagkii znak (', also called
“prime”) is placed between two
letters that represent two distinct
consonants when the combination
of these letters may otherwise be
read as a digraph.

When the letter Alef is the first char-
acter in a word or the last character
in a syllable, including at the end of
a word, it is disregarded in roman-
ization. Similarly, it is disregarded
when it is used merely to indicate
the presence of a vowel (as when
used as an em keri’ah or mater lec-
tionis). Elsewhere, the Alef carries a
vowel of its own, the special charac-
ter alif () represents the letter.

Romanized as “y” only when it is
followed by a vowel.
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Phonemic Conversion

Romanized as two identical letters,
but is not marked in the letter
following a service word. The letters
9, 3, 12 are always converted to /b/,
K/, or Ipl.

Prefixed articles, conjunctions, and
prepositions (“service words”), ap-
pended in Hebrew to the words they
precede, are hyphenated.

When more than one service word
is affixed, each of them is separated
by a hyphen.

In addition to the inferior dot (h,

t) and the acute ($) diacritics, the
caron (S, g, Z, ¢) and the cedilla (¢)
are used to form nonexistent pho-
nemes in Latin.

Romanized as one character: k (;
the letter 7 is romanized as q), $
(W), ¢ (¥).

Separated by an underscore (“_”),
so they are not mistaken for a gemi-
nated consonant.

There are no diagraphs in this
scheme.

The letter Alef is always romanized
with no exception. It is romanized
with the appropriate diacritical mark,
no matter what position it holds in
the word.

Consonant Yod is always recorded
as y. See under the Vowels row for
when Yod serves as a vowel.
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Hebrew Features

ALA-LC Romanization of Hebrew
Unless in brackets, cited or para-

phrased from Biella, Fryser, and
Lerner 2014

Phonemic Conversion

The letter He

Vowels

“Full tsere” (long vowel)

Shevaim

Shevaim: exceptions

Hatafim

[Always romanized as h, both as
consonant and vowel.]

Vowels for Hebrew words and
forenames, etc., are supplied on the
basis of the vocalization in the most
recent edition of Even-Shoshan's
ha-Milon he-hadash in conjunction
with the traditional grammars.

[Treated as tsere, represented with
el

All shevas in Hebrew initial syllables
are sheva na‘and are transcribed

“n

as “e” regardless of pronunciation.

Two categories, where sheva na‘
results from “vowel reduction”.

1. Sheva occurring between the
second and third consonants of the
plural forms of benoni; Verb forms of
the pa‘al/ kal, pi‘el, and hitpa‘el bin-
yanim (stems), including all shevas
following consonants with dagesh
hazak. 2. Shevas occurring between
the second and third consonants of
plural nouns in the construct state
where the sheva's appearance is
also the result of vowel reduction.
This category includes plural nouns
with pronominal possessive suffixes
built from the construct form.

[Romanized as the vowel they
resemble to.]

Romanized as h when consonant,
including when a mapik is involved,
but is not romanized at the end of
words ending with a or e sounds.

The five Hebrew vowels are repre-
sented in Latin script with a, e, i, 0,
and u.

Considered as a sixth vowel, rep-
resented with a combination of e
and i [ei], since in Hebrew script it is
marked with the letter Yod.

Non-phonemic vowels such as she-
va, patah ganuy, or auxiliary segol
are not romanized.

No exceptions.

Not romanized, being non-phonemic
vowels.

7. REaDING RuLEs (PERFORMING RULES)™®

This section provides seven rules for reading phonemically converted Hebrew texts. Our rules
demonstrate Israeli formal speech, as described in Table 1. Once romanized text is fed into our
designated computer program, it may be decoded and reversed, as explained and demonstrated
in Section 8. The examples following each of the rules are formulated according to linguistic
standards, putting the word as it appears in the corpus between slashes and its performed form
between brackets.

1 Reading rules in some dialects should include some grammatical treatment, e.g. kamats in Ashkenazi pronuncia-
tion or fsere in Yemenite pronunciation.
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1. The pronunciation of consonant letters is similar to the standard pronunciation of many
known European languages, guided by the phonemic conversion scheme for Hebrew con-
sonants (Table 1).

2. Each of the following three letters has two distinct pronunciations: Bet, Kaf, Pe. Their
pronunciation is fricative (“soft”) in the following cases:

a. When the letter follows a vowel and is not doubled (it is fricative, without dagesh).
For example: /mibdaq/ > [mivdaq]; /Sub/ > [Suv].

b. When the letter is at the end of the word (even if it is phonemically doubled). For
example: /lebb/ > [lev]; /gabb/ > [gav], /§rok/ > [$rox].

¢. When the letter occurs in a verb following an /a/ vowel that is canceled in inflection
(e.g. /hadap/, lyasab/ - [hadfu], [yasva]); in grammar, when the letter takes the place
of lamed ha-po ‘al (third consonant of the root) in the past tense inflection of the pa ‘al
verb pattern (binyan) for feminine and plural third person, as well as the plural benoni
of this binyan. For example (based on the inflection of hadap; yasab): /hadpu/ > [had-
fu]; /yasba/ > [yaSva]; /torpim/ >torfim]; /Sokbim/ > [Soxvim].

d. In the suffixes /kem/, /ken/, /ka/, the letter Kaf'is always pronounced softly (frica-
tive Kaf). For example: /beitkem/ > [beitxem].

e. Otherwise the letter is plosive, the default pronunciation, although in some listed
cases it is fricative (most of them in patterns such as malkut and naskan).

3. Geminated consonants are pronounced as one consonant.

4. When the letters ‘Ayin, He, or Het occur at the end of the word, not preceded by an [a]
vowel, an unstressed [a] vowel is added to the vowel before them. For example: /rub/ >
[ruah].

5. An unstressed [e] vowel is added in between the two consonants in segolate nouns—
nouns that end with two consonants (Note that this is not the past tense verb.). Their penul-
timate vowel is stressed; an unstressed [a] vowel is added in between the two consonants if
one of them is guttural; and an unstressed [1] vowel is added in between the two consonants
if one of them is Yod. For example: /yeld/ > [yeled], /na’r/ > [/na’ar] /bayt/ > [bayit].
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6. An [e] vowel is added in words that start with two consonants, if the sonority of the first
consonant is not lower (or equal) to the sonority of the second consonant.”® For example:
/Igiha / > [leqiha] (compare with /qpic¢a/ > [gfica]: the two consonants q and f have the same
degree of sonority, but the sonority of | is higher than that of q.

7. The last syllable is the one stressed in most of the words (including their inflections),
except for verbs with -ta, -ti, and —nu verb suffixes and words read according to rules #4
and #5 above.

8. ReversAL RULEs

A requisite feature of any valid conversion scheme, and a required guideline for all ISO conver-
sion schemes, is the ability to reverse the words into the original script. Since the 1960s, many
of the Hebrew-to-Latin conversion schemes included a provision considering reversal module,
however none of the schemes succeeded in developing a working reversal mechanism that did
not require human intervention. All these conversion schemes were based on transliteration, i.e.
reproducing the Hebrew characters with Latin ones, and most of them integrated transliteration
as a means to represent, in Latin characters, the pronunciation of the Hebrew sounds. We de-
scribed above the disadvantages of each of these methods.

As evident in research literature, Hebraica and Judaica librarians occupied themselves with ques-
tions related to the display of Hebrew script on electronic screens, romanization, and reversal
strategies since the mid-1960s (for a literature review of reversal attempts, see Appendix). To be
sure, typing and displaying Hebrew on any computer can be easily done today, but an accom-
plished, unequivocal reversible conversion scheme could still benefit cataloging procedures in
libraries as well as readers who seek to make sense of Hebrew library records. To facilitate auto-
matic reversal of phonemically converted Hebrew words, a set of computer programs accessible
via an online interface is described below.?!

8.1 PHoNEMmIc RomaNizaTION IS FuLLy REVERSIBLE

Unlike previous conversion attempts, the Ornan Reverse Program (ORP) is based on the prin-
ciples of phonemic conversion (Ornan 1993; 2003; 2008, and the updated ISO 259-3), which
is fully reversible. The ORP is able to automatically reverse phonemically romanized words
into non-vocalized Hebrew script based on specific reversal rules, as reflected in the phonemic

20Sonority is mainly defined as the relative loudness of a speech sound (Malmberg 1963).

2I' We would like to thank Prof. Alon Itai of the department of computer science at the Technion—Israel Institute of
Technology and Head of Mila, for his help in establishing a series of programs to enable these devices, as well as
Israel Gutter, Elazar Gershoni (now in Tel Aviv University), Yamit Bar-Shatz, and Oni Ornan (now in Canada) for
their valuable assistance.
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conversion scheme (Section 6),>> however users are not required to apply the reversal rules as
they are embedded in the program’s algorithm. The online interface of ORP includes a virtual
keyboard that eliminates the need of prior knowledge of Hebrew grammar or access to Uni-
code-based characters not available on standard keyboards. Another program, the Ornan Hebrew
Parser (OHP), grammatically parses every written word in Hebrew script and suggests an appro-
priate phonemic conversion or several conversions, if the word may be read in more than one
way. It is advisable to start out with the OHP program for phonemic conversion(s) and move on
to the ORP to verify the convereted word(s).

8.2 THE ORrNAN Reverse ProGRAM (ORP)

The interactive interface of the Ornan Reverse Program is divided into three separate windows
(Figure 2). The window on the left features phonemically converted text, which is reversed into
Hebrew script on the right window (the text is the Hebrew instructions, translated below). The
bottom window consists of a virtual keyboard. As users type any phonemically converted text
into the left window, the text is reversed on the spot into Hebrew script on the right window.

Welcome to ORP The Hebrew Text Reconstructor

HORA?QT KTIBA FONEMIT-SIBRIT N2Y-1'119 NI RIKIIA
ha-cag Se-lipneikem mekil Sloga hlagim. DN WY 190 030970 A0
ba-éma’li kotbim ?et ha-teqst Se-rocim liktob, w-"az ba-helq ha-ymani mitqabbel oto ha- MmN 7270 A 702 T, MD7 D'¥NW DOFON TK DN '7NAU2
tegst b-"otiyot ibriyot. JIM2Y NIMIKY 00N
ha-ta'tiq ha-fonemi -‘ibrit mekil ®esr otiyot Se-?einan nimga’ot b-"anglit. raSamnu et ha-  nnen A NIKN [N DITIN Y 90 HMYT MDA 7TV
*atiyot ha-?elle mi-taht la-gag Se-lipneikem. r’u et ha-otiyot ha-"elle ka’n w-7et ma Se- TN (KD KA DININ TIK XY 02197 27 IANA N7NA DIDIKD R
mitqabbel mi-mul ba-helg ha-ymani: ?, b, t, 5, ¢, 5, § w-gamm §, Z, €. 2T 0 LY Y Y00 X R N inn agmn an
kdei Ihagell “al ha-ktiba nittan Ihistammes ba-migledt ha-"anglit ha-rgila b-tahlipim I-helg ~  o9nm avnn nRA NTEnd wanwn' (N9 MAmMan ‘it 1
nikkar mi-ha-7otiyot ha-myuxxadot ha-"elle, w-gamm hen nehpakot I-otiyot Sibriyot ba- NINQY DIDIKY AI9AD [ DAl ,N7KA DITAIMA NIMIKAAR 11 20
helg ha-ymani Sell ha-cag. 2409 007 Fim
hinne ha-tahlipim: *, x, ', ¢, §, $. IR B Tl i)

raq -%arba’ “otiyot me-ha-‘esr ein tahlipim: t, §, Z, ¢. %otan hayyabim Ihaglid b-hica %l 7in can ik 'y ,'T % 0 ;09NN X YUYA TIMIK V2K
A A a A A # 4

0508508 6y Ty to/pn e O

Due to Uzzi Ornan: ornan@cs.technion.ac.i

Figure 2. A screenshot of the ORP online interface, at http://www.mila.cs.technion.ac.il/ORP/

In addition to Latin characters available on any standard keyboard, phonemic conversion of
Hebrew makes use of ten special, Unicode-based characters that are not part of standard key-

22 Another program, Ornan Pointed Hebrew (OPH), re-converts slightly enriched romanized text into accurate point-
ed Hebrew. We do not include it in our present suggestion for phonemic conversion.
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boards but are accessible via the virtual keyboard on the interactive platform. The ten characters
are the following: 7, h, t, %, ¢, §, $, and &, 7, ¢ (users should press the right, Hebrew side of the
keys; see Table 1 for the full phonemic conversion scheme). Nevertheless, the application is
also programed to accept replacement characters, available on any standard keyboard, for sev-
en of the characters, as shown in Table 3. The remaining three characters (g, Z, and ¢) have no
replacements. The virtual keyboard also provides shortcut for particles and service words (i.e.
prepositions, she- and the definite article ha-).

Table 3. Seven Unicode-based characters for Hebrew phonemic writing
and their keyboard replacement key

Hebrew Unicode-Based Keyboard Key
Character Character

Alef - & ? Grave accent *
Het-n h X
Tet-v t @
‘Aiyn -y ¢ Single opening quote *
Tsadi - x ® c
Shin - v § $
Sin- v $ i

The following reversal rules spell out the phonemic conversion principles that are programed in
the code of the ORP ( see also Section 6). The reversal rules are listed here for those who may be
interested in manually reversing converted script into Hebrew script:

1. Geminated consonants are reconstructed as one Hebrew consonant.

2. Consonants are reconstructed according to the phonemic conversion scheme for Hebrew
consonants (Table 1).

3. The letters a and e at the end of words are reconstructed as the Hebrew letter He, with the
following two exceptions where they are not reconstructed at all:

a. The a of the suffix -ta (past tense inflection of 2™ person singular masculine verbs;
for example: gibbalta).

b. The suffix -ka and -ha (noun inflection). For example: suska, suseiha.

4. The letters a and e in the middle of words are not reconstructed at all.
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5. The letters o and u are reconstructed with the Hebrew letter Vav, with very few exceptions
in which they are reconstructed with the Hebrew letter He: po, *eipo, par‘o, Slomo.

6. The vowel i is reconstructed with the Hebrew letter Yod in the following cases:

a. When i is the last vowel in a word. For example: dbarim, naqi.

b. When i is followed by one consonant letter followed by a vowel. For example:
tinog, hida (but migdal, *irgun — the consonant after i is not followed by a vowel: 77an,
TAX).

¢. When i is followed by a geminated letter. For example: ¢innor, midda, zikkaron.

8.3 THE ORNAN HeBREW PARSER (OHP)

The Ornan Hebrew Parser (OHP), at http://www.mila.cs.technion.ac.il/OHP/, analyzes the the-
oretical structure of Hebrew words and provides phonemic reading suggestions (one or more,
if needed). The user may select the most appropriate suggestion based on the syntactic and
semantic contexts provided in a book title or any other text, while considering cues provided
by extratextual information. For example, in a phrase that relates to Shmuel Yosef Agnon who
was awarded the Nobel Prize in Literature, the more plausible phonemic reading of the Hebrew
word 9211 would be Nobbel, not nobel. Every string produced by the parsing process of the OHP
corresponds to a possible phonemic reading of the Hebrew word in question, starting with a pho-
nemic conversion (first line) and continuing (second line) with a phonemic representation of the
Hebrew characters (no vowels added) and the elements analyzed. Figure 3 below demonstrates
all the possible readings of the words composing Moshe Shamir’s book title, m7w2a 727 X1 (Hu
halakh ba-sadot: roman. Merhavyah: Sifriyat po‘alim, 1947), although some of them are not
reasonable in the context of the title. The word X7 may be read both as a pronoun (third person,
masculine) or as the present tense, or benoni, of the verb 7°77 (third person, masculine). The word
79271 may be read both as a verb (=he walked; past tense, third person, masculine) and as a noun
(=a wanderer; singular, masculine noun in absolute status). The word M17w2 may be read as a
plural noun in absolute state preceded by a preposition, both definite and undefined (= in fields;
in the fields), as well as a plural noun in a construct state preceded by a preposition (=in the fields
of). Additional reading of the word m7w3, very unlikely in this context however grammatically
correct, is based on the Hebrew noun for she-demon (=in she-demons: in the she-demons; in the
she-demons of).

Reading Hebrew book titles, as well as much longer phrases, may depend on the order of words
and the syntactic connections among them, as well as extratextual context. The OHP may help
with considering all these possible readings by analyzing the suggested phonemic conversions.
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2.POS

1. The Word in Phonemic Conversion

: 3. Lexical Entry

4. Status

5-6. Prefixes / Suffixes

7—11. Analysis of the Main Element
12—16. Analysis of Attached Pronouns

17. Attached Particles

1 Word in Phonemic
Conversion

2 Parts of Speech (POS)

$ Noun

& Proper Name

P Verb

T Adjective

@ Number

Y Preposition

K Pronoun

V Subordination conjunction

S Auxiliary verb

H Quantity

X Coordinating conjunction

Z Gerund + Pronoun

M Verb + Accusative

Q Interrogative

N Relativizer

E Connector of nouns shel
(Preposition)

3 Lexical Entry

the dictionary

The basic form of the word in

4 Status (of K, T, $)

a Absolute

¢ Construct State: nomen regens
(first word)

i Inflected form

5 Prefixes
(NOT attached particles, see #17)

6 Suffixes

7-11 Analysis of the Main
Element
7 Tense (p: past; r: present;
f: future; i: imperative;
n: infinitive)
8 Person (1,2, 3;
or -: all persons or irrelevant)
9 Masculine (+: yes, #: no)
10 Feminine (+: yes, #: no)
11 Number (s: singular; p: plural)

hu? 8 8 : :

> hw? P hu? a, o r,3,+ # s -ty -

hu?

> hw? $ hu a, - -3, + #s PP 3

halak

> hlk P  halak - =3, p,3,+ # s -ty -

helk

> hlk $ helk a, - - -3, +#s P 3

b-sadot

>bédwt $ Sade g, -, ot % T T iy [0 - b-

b-ha-sadot

>bsdwt $ Sade a, -, ot - H#p -y b-ha-

b-$dot

>bsdwt $  Sade |, -, ot = S By i [O b-

b-Sedot

>psSdwt $ Sed a, -, ot - -+ p SEEae b-

b-ha-Sedot

>pgdwt $  Sed a, -, ot S5 # P b-ha-

b-Sedot

>bsdwt $ Sed i, -, ot S o It b-
Legend

12-16 Analysis of Attached
Pronouns
12 Person (1, 2, 3)
13 Masculine (+, #)
14 Feminine (+, #)
15 Number
(s: singular; p: plural)
16 The attached pronoun

17 Attached Particles

Listed according to their order,
separated each from its prede-
cessor by one hyphen (e.g. ha-,
Se-, mi-, b-, k-, etc.), for example:
mi-ha-bayt

Figure 3. Hebrew word parsing for the book title, niTwa 770 xin
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APPENDIX: PREVIOUS REVERSAL ATTEMPTS

While reversibility of romanized texts is not part and parcel of the ALA/LC romanization tables,
the community of Judaica and Hebraica librarians acknowledged the need for such a revers-
ible process as early as the mid-1960s, with the advent of library automation. The history of
Hebrew reversible romanziation in American Judaica libraries up to 1990 was summarized in
B. Weinberg (1991, 167-168), starting with Baruch Weitzel’s proposal, presented at AJL’s first
convention in 1966, to establish a standard for transliteration of Hebrew. Next, a version of a
“computer-compatible” transliteration for Semitic scripts was published by Goldman, Smith, and
Tanenbaum (1971).% A strong supporter of reversible romanization, Herbert Zafren of Hebrew
Union College (1969) followed with a presentation on “A letter-for-letter substitution” at AJL’s
fourth convention. As a result, Zafren was invited to join the American National Standards Insti-
tute (ANSI) Committee Z39 as AJL representative and chair its American National Standard for
the Romanization of Hebrew subcommittee (ANSI 1975, Brandhorst 1979). Zafren’s proposed
romanization scheme was presented at AJL’s seventh convention and summarized in an interim
report issued by AJL (Association of Jewish Libraries 1972). ANSI recommended the use of four
different romanization schemes, based on user needs (ANSI 1975), based in part on Goldman,
Smith, and Tanenbaum (1971): General-Purpose Romanization; More Exact Romanization; Nar-
row Transliteration; and a Keypunch-Compatible Transliteration. The Narrow Transliteration,
designed for scholarly purposes, and the machine-readable Keypunch-Compatible Transliter-
ation were both reversible. As Vernon (1996, 14) pointed out, ANSI’s reversible romanization
“took a different approach than either the ALA/LC or the ISO tables. It mandated neither the

2 Reviewed in Wellisch (1978, 308) and compared with ALA/LC and ISO 259 (323, Figure 5.1).
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supplying of vowels nor the use of diacritic-letter combinations to represent phonemes without
equivalents in the roman alphabet. Instead, this standard provided a corresponding one-to-one
character transliteration.”**

As reported by B. Weinberg (1991, 167-168), Vernon (1996, 15-16), and Lazinger, Adler, and
Intner (1998, 40-44), ANSI’s Keypunch-Compatible Transliteration was implemented at the
New York Public Library (NYPL) in 1972, resulting in a print volume (1974) of the Dictionary
Catalog of the Research Libraries’ Hebraic section (Malinconico and Grutchfield 1977)* and
over 2,000 Hebrew records loaded to, or cataloged directly in the Research Libraries Information
Network (RLIN). The project was discontinued in 1988, after RLIN introduced Hebrew script
capability (Aliprand 1992) and adopted the ALA/LC Romanization of Hebrew, because it was
in use by most of the other Judaica libraries by that time. Still, it was due to the ANSI reversal
attempts that the LC introduced diacritics to certain letters in the summer of 1976 (B. Weinberg
1991, 168).

Amnon Zipin, the then Jewish Studies bibliographer at Ohio State University Libraries in Colum-
bus, Ohio also experimented with ANSI-based cataloging via the Ohio College Library Center
(OCLC). Zipin (1978, 177-179) reported that following deliberations in 1975-1976, an OCLC
committee recommended adopting the ANSI’s Keypunch-Compatible Transliteration table and
developing a computer application to reverse romanized words into Hebrew. Still, OCLC never
implemented these recommendations. It was RLIN that first developed the capability of display-
ing Hebrew script, and the grant proposals that Zipin reported on (179), submitted to the Nation-
al Endowment for the Humanities and Council on Library Resources, were not awarded. In
Zipin’s next paper (1984), he described his library’s collaboration with OCLC on cataloging
Hebrew and Yiddish material, using ALA/LC Romanization of Hebrew.?

In the mid-2000s, Joel Hahn of the Niles Public Library District in Illinois created transliteration
macros for OCLC’s Connexion client, one for Hebrew-to-Latin (Hahn 2005) to “automatically
transliterate a field with Hebrew characters into Latin characters,” and another one for Lat-
in-to-Hebrew (Hahn 2006), to automatically “un-transliterate” fields with Latin characters into
Hebrew characters. The macros are freely available for download on Hahn’s homepage, at http://

www.hahnlibrary.net.

2 Vernon 1975, 12, is stating that ANSI’s Narrow Transliteration could be “applied mechanically except for the
position of furtive patach before the guttural and for the differentiation between kamats katan and kamats gadol,
between dagesh forte and dagesh lene, and between shva quiescens and shva mobile”.

% See details in B. Weinberg 1980, 347: “[...] in October 1974 data on Hebraica appeared for the first time in the
739 computer-compatible transliteration system, since the photocomposition procedures could not accommodate
Hebrew characters. It read from left to right and filed in the order of the Hebrew alphabet. Under author main entry,
first works in the Roman alphabet and then works in the Hebrew alphabet were filed, since the computer’s filing
instructions where A—Z , 0-9, Hebrew mode. The Hebraica title index appears at the end of the A—Z sequence of
the dictionary catalog.”

%6 The current Jewish Studies bibliographer at The Ohio State University libraries, Joseph Galron-Goldschlager,
reported that no internal documents pertaining to the ANSI-based cataloging practices are available (personal com-
munication, 2016).
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Finally, a few years ago David Bucknum of LC’s Integrated Library System Program Office
collaborated with Gary Strawn of Northwestern University to develop transliteration software
that can reverse ALA/LC romanized words into Hebrew characters. According to Bucknum (per-
sonal communication, 2016),

Transliterator is a Windows desktop application that interfaces with LC’s cataloging
desktop client to provide automated transliteration of MARC21 variable field data into
parallel 880 (i.e. non-Latin data) fields. The application is currently configured to translit-
erate the following languages: Arabic, Belorussian, Bulgarian, Chinese, Greek, Hebrew,
Korean, Persian, Pushto, Russian, Serbian Macedonian, Ukrainian, Urdu, and Yiddish.
It is currently in use at the Library of Congress, the National Library of Medicine, and
George Washington University.

Joan Biella, who worked with Bucknum in 2012-2013 to improve this application, added that,
“We went through a great many drafts, and came up in the end with one that was very successful
except in predicting where imot keri’ah would turn up* (personal communication, 2016). Buck-
num devised the following solution:

The problem is the lack of diacritical markers for romanized vowels to indicate the pres-
ence of the imot keri’ah or matres lectionis in the ALA/LC Hebrew Romanization Ta-
ble. Our initial approach was to use an algorithm based on the most common situations
where an em keri’ah should be added . . . . Next, [ wrote an application to create a module
based on a more complex algorithm of consonant permutations. The result was a module
15MB in size, but still not completely accurate! Finally, I suggested the approach . . . .
[of] adding a temporary marker (e.g. G = u+0304, a combining macron) before a vowel
to indicate the presence of an em keri’ah in the resulting transliterated Hebrew text. This
approach doesn’t rely on an algorithm, but rather the cataloger’s language expertise. The
marker-vowel combination could be input with a macro to indicate that the em keri’ah
is present in the script, otherwise a vowel alone is not transliterated (e.g., [u = Vav, rep-
resenting the vowel u).”’ Following the transliteration, all markers are automatically re-
moved from the romanized text, leaving it in its correct form. (Personal communication,
2016)

Reversible romanization was lastly referred to in professional literature in Adler and Goldsmith
(2011), who reviewed the two models for recording data in multiple scripts in MARC records, as
described on LC’s MARC 21 website:

27 For comparison, see the following examples taken from a 2010 document sent by Bucknum: /kol/ (/23/) vs. /kdl/
(/219/); /tefilah/ (/a990/) vs. /tefilah/ (/a%°0n/); /tiktine/ (/>1pn/) vs. /tikane/ (/*1p°0/); /be’Grim/ (/2>7I82/) vs. /b&’Girim/
(/o x07/). As explained above in several places, phonemic conversion bypasses the problems paused by different
writing modes of Hebrew (“plene” or ketiv male, partly-vocalized, vocalized).
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“Model A” provides for original script and Romanized data, through use of the 880 fields
for the original, non-Roman scripts. This is the standard that is employed by most libraries
in the United States and also by OCLC. However, the records submitted by the National
Library were created using “Model B.” In “Model B” (simple multi-script records), “all
data is contained in regular fields and script varies depending on the requirements of the
data.” OCLC was not equipped to accept records based on the Model B standard. (Adler
and Goldsmith 2011, 85)

Citing a 2009 draft report on the question of romanization, put together by the Association for
Library Collections and Technical Services’ Task Force on Non-English Access, Adler and Gold-
smith (2011, 86) stated that, “The Working Group concluded that it was ‘premature’ to make a
general shift to ‘Model B.” They felt that further research was necessary and recommended that
automatic transliteration software be employed whenever possible.”

The latter recommendation was hardly new, considering that four decades prior to its publica-
tion, B. Weinberg called for the use of romanization as a temporary measure, stating that (1974,
29): “Until we are ready to give up pronounceability for orthographic precision through either
the original script or scientific transliteration, we will be violating the principal purpose of a
catalogue, that of a finding list.” Based on this understanding and the 1977 AJL discussions on
romanization of Hebrew led by B. Weinberg, AJL and the Council of Archives and Research
Libraries in Jewish Studies (CARLIJS) adopted the following resolutions, that

[...] called upon LC and on bibliographic utilities, to preserve the script of the title
page in bibliographic records. Until the technology for that process became available, the
resolution called for the use of machine-reversible transliteration (letter-for-letter sub-
stitution) from the source script (e.g., Hebrew) into the target script (e.g., Roman). The
assumption was that while work proceeded on the development of Hebrew capability for
online catalogs, one could catalog in reversible transliteration that would later be con-
verted by machine to the original script, i.e., Hebrew. (Zipin 1984, 53)

The practical results of these resolutions would have been the adopting of ANSI’s reversal ro-
manization tables had the Library of Congress approved them, but it favored the ALA/LC Ro-
manization of Hebrew (Brandhorst 1979; Zipin 1984, 53; Weinberg 1991, 167-168; Vernon
1996, 15). When comparing ALA/LC Romanziation of Hebrew to ANSI’s reversible roman-
ization, Zipin (1984, 56) remarked that, “Reversible transliteration, which does not reconstruct
missing Hebrew vowels, is much more cost effective, and allows a future machine conversion
to original script display when the technology becomes available.” Still, this road was not taken.
However, it was due to the ANSI reversal attempts that the LC introduced diacritics to certain
letters in the summer of 1976 (B. Weinberg 1991, 168). According to Vernon (1996, 17),

71



U. Ornan and R. Leket-Mor / Judaica Librarianship 19 (2016) 43—72

The failure of reversible romanization to gain wide acceptance as a standard for Hebrew
romanization—despite technically being closer to the original Hebrew in its reproduction
of the Hebrew orthography—would seem to demonstrate that readability and pronounce-
ability of romanized data are a high priority for libraries; if many libraries at that time had
the option of displaying reversibly romanized data in their online catalogs in the original
script, then perhaps this approach might have been more widely adopted.

Subsequent attempts to introduce reversal romanziation were unsuccessful as well. Citing librar-
ian Jill Butterworth of the Division of Oriental and Other Languages at the Cambridge Univer-
sity Library, Vernon (1996, 9) reported on a 1995 attempt: [the library] “has been experimenting
with producing Hebrew/Arabic script output from Hebrew/Arabic ALA/LC romanized records
although they have not yet been able to fully automate the process, which presently requires
editing of output.”

Similarly, because of inherent limitations described on Joel Hahn’s webpage, his two translit-
eration macros for OCLC’s Connexion client (2005; 2006) are not much used by Judaica and
Hebraica catalogers:

In both cases, you will have to double-check the results, because the macro cannot handle
every possible case and exception. This is in part because some vernacular characters
on the transliteration tables are not yet valid for use in MARC records, and some valid
MARC characters are not included in the Arial Unicode MS font (nor most other Unicode
fonts); these will be transliterated by the macro as fill characters (a black rectangle). In
these cases, you must manually edit the transliterated field before the record will validate.
You may have to use character descriptions instead of the actual characters, as instructed
in the Connexion help file . . . .

Finally, Aaron Taub of LC reported (personal communication, 2016), that the Transliterator ap-
plication written by David Bucknum and Gary Strawn is used but occasionally by LC catalogers,
mainly because of the manual work involved.

The question of reversal romanziation may seem irrelevant in the twenty-first century since many
integrated library systems (ILS) have the capability of displaying Hebrew script. After all, the
interest in this theoretical problem died away in the late 1980s, once Hebrew characters became
available on computer screens. However, as an intellectual exercise but also as practical device,
phonemic conversion provides the answer to the decades-long reversal romanization conundrum
and may help libraries and users thanks to its bidirectional reversing capabilities.
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