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2. Abstract and Program


a. Abstract (1 page) – aimed at a wide audience
Since the sealing of the Talmud, it is hard to imagine anyone who has influenced the Jewish world more than Maimonides. His works on Jewish law and philosophy became central during his lifetime and their importance has been recognized by all of his successors to the present day. Maimonides wrote most of his works in Arabic—the accepted literary language of his time and also his vernacular. However, the work in which he reorganized the entire halakhic content of the literature of the Sages and summarized his practical conclusions by topics—Mishneh Torah—is written in superb, fluent rabbinic Hebrew. This contrasts with preceding sages, who, if they did not produce their halakhic works in Arabic, wrote in a pot-pourri of Hebrew and Babylonian Aramaic (the language of much of the Babylonian Talmud, the most important halakhic work in rabbinic literature).
The influence of the language of the Mishneh Torah has lasted for generations due to appreciation both of the author and of the extraordinary language itself. The author S.Y. Agnon, who wrote his works in rabbinic Hebrew, said in an interview half a year after winning the Nobel Prize for Literature, “The last Hebrew writer who influenced me was Maimonides.”
In the Mishneh Torah one encounters an intersection of three languages: the Arabic in which Maimonides penned his other works and also, evidently, in which he thought; Talmudic Aramaic, from which Maimonides translated thousands of passages; and the Hebrew of rabbinic literature.
The intersection of these three languages will be investigated in the proposed study. Alongside the traditional research tools of Hebrew philology—manual collection and analysis of material—extensive use will be made of advanced research tools involving syntactic sequence tagging and machine learning. This will make it possible, for the first time, to test syntactic phenomena in the wording of Mishneh Torah on a broad scale via digital comparison with Hebrew, Talmudic Aramaic, and the Judeo-Arabic of Maimonides’s Commentary on the Mishnah. The use of digital tools for syntactic analysis in research on Hebrew remains in its infancy. It has been utilized thus far with Biblical language, but its use for medieval Hebrew and its intersection with other tongues are totally novel. One should expect these tools to allow us to ask grand and as-yet-unasked questions and to offer new directions for the development of research on Hebrew.
Apart from its contribution to the analysis of the language of one of the greatest of Hebrew authors, this study will give the scholarly world a scholarly infrastructure for the use of digital tools to analyze linguistic intersections—tools that will help to propel traditional Hebrew philology into the wide world of the digital humanities.


b. Research Program (10 pages)
i. Scientific background
Hebrew, like every language, has evolved over time. Evidently, however, the main factor that has affected the shaping of Hebrew at all times is its contacts with other tongues. From the late Kingdom era (Israel and Judah) and, particularly, from the Second Temple period to the Arab conquest, Aramaic was the main intersection language that influenced Hebrew. Even when most of the Jewish world ceased to use Aramaic as its vernacular, its influence persisted as the language in which 45 percent of the Jewish people’s principal halakhic work, the Babylonian Talmud, was written. From the Arabian conquest onward, Arabic succeeded Aramaic. Surprisingly, the influence of Judeo-Arabic was not limited to Jewry in the eastern lands of Islamdom. Translation of works by the sages of Spain and the east from Arabic into Hebrew created a new linguistic genre—Arabized Hebrew—that became so central as to have had a definitive effect even on rabbis in Provence who did not know a word of Arabic.
The language of Maimonides is a case study through which the intersection of the three languages—Arabic, Aramaic, and Hebrew–may be examined. For Maimonides, Judeo-Arabic was the vernacular and the tongue in which he wrote his other halakhic, philosophical, and medical works. Babylonian Aramaic is the language of the Talmud, which Maimonides translated and reworked in Mishneh Torah (in acute contrast to other writers, who did not refrain from writing freely in Aramaic and inserting Aramaic quotations from the Talmud). Maimonides’s success in translating from Aramaic into Hebrew was so impressive that R. Chaim Tchernowitz (Rav Tsa’ir) commented in the early twentieth century: “Anyone who attempts to translate the Talmud into Hebrew will surely make much use of Maimonides’s books because half of the work, if not more, was already done by him, and even today we lack a master greater than him.” Rabbinic Hebrew is the language that Maimonides, as he stated in his early work, Sefer HaMitsvot, intended to use in writing Mishneh Torah (specifically so, as opposed to Biblical Hebrew). So he averred even before he began to write it. (Notably, such a linguistic statement of intent is itself exceptional and, among works from the Middle Ages, unique.)
Study of Maimonides’ language yields a picture of one central stage in the history of Hebrew. At the same time, as a case study it can serve as a basis for similar studies about other eras in Hebrew.
The proposed study is not the first to deal with Maimonides’ use of language. In the early twentieth century, Bacher privileged the lexicon of the Mishneh Torah with important but severely concise and incomplete studies (1903, 1914). Examples of the influence of Arabic on Maimonides’s Hebrew syntax are scattered through Goshen-Gottstein’s book on Arabized Hebrew (1951 [2006]). Baneth (1952) discusses Maimonides’ own suggestions for translation of the Guide for the Perplexed in his letter to the Provençal translator Samuel Ibn Tibbon. Ashkenazi (1965) presents selected examples of Aramaic–Hebrew translation but offers hardly any analysis and discussion. Fink  (1980) wrote a pioneering dissertation on the morphology and syntax ___. Notwithstanding its importance, it too is extremely terse and rife with methodological difficulties. My dissertation is devoted to the lexicon and syntax of the thirteenth book in the Mishneh Torah, “Sefer HaMishpatim,” with discussion of previously untreated matters such as Maimonides’s linguistic awareness, as revealed through comparison of autograph pages of “Sefer HaMishpatim” with its final wording, and his own translation in the Mishneh Torah of the Arabic in the Commentary on the Mishnah (Ariel, 2018). However, no systematic comparison of Maimonides’s translations of their various origins has been undertaken and the influence of Aramaic on Maimonides’s syntax has not been examined at all. In addition, Hebrew thus far has been studied only with traditional tools, to the exclusion of machine-learning-based digital tools. In the proposed project, the research basis will be expanded to include, for the first time, advanced digital tools along with traditional ones.	Comment by Author: איות שמו/ה בלועזות?]	Comment by Author: [של מה/מי?]. of Maimonides’ Hebrew?	Comment by Author: [Maimonides’ Hebrew?]
ii. Research objectives and expected significance: Discuss the long-term and short-term aim of the research, as well as the impact and innovation of the current proposal. 
Short-term aims:
a. Maimonides as translator of his own linguistic content
I intend to gather all passages of the Commentary on the Mishnah (in Arabic) that were translated into Hebrew in Maimonides’s Mishneh Torah and subject them to a thoroughgoing linguistic analysis. As a control group for Maimonides’s translations in the Mishneh Torah, I will examine the medieval translations of the Commentary on the Mishnah ad loc. I expect to find dozens if not hundreds of parallels after gathering them by thoroughly checking the entire Commentary on the Mishnah (approx. 2800 pages in the original Arabic edition and in R. Kappah’s Hebrew translation). 	Comment by Author: Check English spelling. Qafih?
b. Checking syntactic case studies with digital tools and syntactic profiling of Maimonides’s Mishneh Torah with the help of machine learning.
Unlike morphology and lexicon, which move ahead in small and focused units, syntax encompasses the entire language and presents a very broad range of possible structures. Analysis of the influence of Aramaic and Arabic on the syntax of the Mishneh Torah, based on comparison of the syntax of the three languages, is immensely time-consuming and yields incomplete outcomes. I intend to utilize digital tools of syntactic tagging and natural language processing (NLP) to examine specific syntactic test cases and determine the syntactic nature of the entire corpus and distinct parts of it (e.g., texts that are translated from Aramaic). To prepare for this, it will be necessary to tag Aramaic-Hebrew parallels and to perform syntactic tagging of a primary corpus that will be expanded with the help of machine learning.
c. Tagging of parallels between Talmudic Aramaic and the Hebrew of the Mishneh Torah.
Interpreters of Maimonides have traced sources of his remarks to the Talmud, and in the sixteenth-century, Rabbi Yehoshua Boaz referenced locations in which Maimonides related to Talmudic content. What researchers lack, however, is a database in which Talmudic Aramaic and the Hebrew of Mishneh Torah would be compared. To correct this, selected units from the Talmud (complete sections or tractates) will be chosen and all parallels between their Aramaic and the Mishneh Torah will be tagged. It will be possible to present the parallels by lexical values in Talmudic Aramaic or in the Hebrew of the Mishneh Torah, as well as the order of their occurrence in the Talmud and in the Mishneh Torah. Apart from constituting a basis for the construction of an Aramaic–Hebrew lexicon of the Babylonian Talmud and Maimonides’s Hebrew, these parallels will serve as a basis for syntactic profiling (Section E below). This will make it possible to determine whether the language of these parallels is typified by syntactic characteristics other than those of the Hebrew in the Mishneh Torah that was not translated from Talmudic Aramaic.
d. Syntactic tagging of corpuses.
	To examine the syntactic influence of the intersection languages, extensive corpuses in Hebrew, Babylonian Aramaic, and Judeo-Arabic will be analyzed.
	Some of these texts will be analyzed manually with the help of digital software (as a basis for machine learning or as a proofing phase ahead of machine learning); others will be analyzed by machine learning only. Relevant software for the analysis of Biblical Hebrew has been produced at the Eep Talstra Centre for Bible and Computer in the Netherlands. To be examined is the question of whether it is worth adapting this product to the purposes of this study or whether other software (e.g., a sketch engine) should be used in combination with dedicated development tailored to the requisites of this project. Users will be shown the level of accuracy of the syntactic analysis (either human or machine-learning) in regard to the text that they choose to study or search for syntactic structures.
1. the Babylonian Talmud (1.8 million words, in Hebrew and Aramaic);
2. Maimonides’s Mishneh Torah (approx. 800,000 words);
3. Maimonides’s introductions to the Mishnah in Judeo-Arabic, and Hebrew translations of these texts dating to the Middle Ages. These introductions, which have not yet been put to lexical and morphological analysis in any database, will afford an opportunity to present the digital tools that will be developed for this study, with no need for authorization from those in charge of other research projects.

Long-term aims:
I intend to construct a rich database and advanced digital tools that I may use for additional studies on the Mishneh Torah and other texts. These resources, which will be made available to the scholarly world for its use, will constitute a solid basis for research on the Hebrew and the Aramaic of the Talmud, Maimonides’ use of language, and medieval Hebrew.
Use of the digital infrastructure that will be developed has real potential of making a dramatic impact on research on Hebrew and Aramaic. It will also allow scholars worldwide, specializing either in Hebrew and Semitic languages or in general linguistics and theoretical syntax, to ask research questions on which reliable data cannot be gleaned thus far.
The texts to be processed on the basis of the infrastructure for this study will be available to the research community for use. Texts obtained in collaboration with other research projects will be made available insofar as authorized.
The working tools and methods developed for this study will be presented to other scholars who wish to create similar databases of additional corpuses for Hebrew-language research.

iii. Detailed description of proposed research 
· Research question and working hypothesis
Answers to two questions are sought in this study:
a. How closely does the language of the Mishneh Torah correspond to rabbinic Hebrew, the tongue in which Maimonides stated that he would write the Mishneh Torah, and to what extent and in what ways did Babylonian Aramaic and Judeo-Arabic influence the Hebrew of Mishneh Torah?
	The working hypothesis, based on findings in my doctoral dissertation, is that in respect of lexicon there is a good fit between the Mishneh Torah and rabbinic Hebrew; there are few lexical borrowings from Aramaic; and Arabic had little semantic influence. As for syntax, in contrast, I expect to find relatively strong influence of Arabic as the author’s vernacular and of Babylonian Aramaic as the language from which Maimonides translated thousands of linguistic units that he embedded in his work. This syntactic influence may be manifested in the importation of a totally new structure into the Hebrew of the Mishneh Torah or in a dramatic increase in the frequency of use of a rare structure in rabbinic Hebrew that Arabic influence has made common in Maimonides. One may also expect to find highly visible syntactic structures (e.g., those associated with a regularly used lexical element) put to conscious use to a relatively limited extent—in contrast to covert syntactic structures, in which the unconscious influence will be more widely encountered.
b. How should a digital research tool be used for the syntactic profiling of a text that intersects with several languages?
Digital data processing is limited to the data entered into it and can never accommodate all information that may influence syntactic behavior. Nevertheless, it is hypothesized that digital methods abet the processing of vast quantities of data—a possibility that manual human analysis rules out or allows only at a very high cost in human resources and working time. It should be possible, as an outcome of the study, to quantify the extent of influence of the three languages that intersect in the Mishneh Torah and to note the different degrees of syntactic influence of each language on different parts of a text, which, in our case study, is the Mishneh Torah.

· Research design and methods
a. Comparative research of parallel texts using a traditional method
Year 1 of the project, in which the digital tools will be developed and their use will be mastered, will be used to gather manually the parallels between the Arabic-language Commentary on the Mishnah and the Mishneh Torah. To detect these parallels, the entire Commentary will be read and mentions of Mishneh Torah in the Korah (2006) edition of the Commentary and the research literature (Eldar, 1986) will be referenced. This tracking of parallels cannot be undertaken digitally, yet it is immensely important for demonstrating the syntactical connections of Maimonides’s Arabic and Hebrew. The traditional comparisons will also be helpful in choosing test cases that are worth investigating digitally. (In Ariel 2018, for example, I tested the case of the fit between the adjectival comparative (yitron) and the adjectival superlative (haflaga) toward a subject and a non-subject, the yesh lo lif’ol structure, and the structure of an infinitive followed by an explicit subject, after parallels in these structures were found in Maimonides’s Arabic and his Hebrew.)
Once the appropriate software is developed, the lexical parallels between Talmudic Aramaic and Mishneh Torah Hebrew will be tagged. This tagging, which will also be done manually, will make it possible to present the parallels in concordance form and promote a better understanding of translation methods in respect of lexicon. 
b. Syntactic research using digital tools
In Year 2, after appropriate digital tools for the morphological and syntactic analysis of the Aramaic, the Arabic, and the Hebrew are developed, the morphological analysis will take place (on the untagged Judeo-Arabic texts of the Commentary on the Mishnah and in medieval translations) as will the syntactic analysis (on Hebrew texts obtained in conjunction with the Hebrew Language Academy). After a large enough corpus for machine learning is amassed, the advantage of the corpus will be analyzed via machine learning and the analyzed text will be examined by the research team.
c. Analysis of case studies
In Year 3 of the study, syntactic case studies will be examined—both the kind that I have tested in the past on a limited scale in non-digital ways (e.g., positioning the possessed noun before the possessor noun in construct state), and the sort that I have been unable to examine thus far (e.g., conditions for the use of the direct-object preposition et and the structure of conditional sentences), and ways to improve the digital tools and their use will be examined. For this purpose, the Mishneh Torah will be subjected to machine learning and syntactic profiling at two levels: the entire text and distinct units within it (e.g., those tagged as translations from Aramaic).

· Preliminary results (if any)
In my dissertation, which concerns the vocabulary and syntax of “Sefer HaMishpatim” within the Mishneh Torah, I examined roughly 120 pieces of lexical content that deviate from rabbinic Hebrew as well as ten syntactic structures. I showed that Maimonides was fully fluent in rabbinic Hebrew and that the influence of Arabic was totally covert and evident only in semantics, change of distribution, or the preference of a word in Biblical Hebrew over a locution in rabbinic Hebrew and in syntactic denotations. 
In regard to syntax, the dissertation finds the influence of Arabic perceptible but not absolute. It is shown that not all deviations from rabbinic Hebrew were unconscious. In some cases, Maimonides knowingly deviated from rabbinic Hebrew syntax under Arabic influence, either to use a clearer structure that dispels opacity in rabbinic Hebrew (as in yesh lo lif’ol) or for other reasons (e.g., in regard to numerative nouns).
It is also shown in the dissertation that although Maimonides’s Hebrew was not a living tongue, it exhibited consistency (albeit not total regularity) in syntactic structure as well.
The work stresses the importance of parallels between Commentary on the Mishnah and the Mishneh Torah. In earlier studies (Fink, 1980; Rabin, 2000), not all syntactic phenomena are analyzed correctly (notwithstanding Rabin’s specialization in Arabic philology); the use of Arabic–Hebrew parallels reveals and clearly demonstrates the influence of Arabic.

· Conditions at your disposal for implementation i.e.: human resources, infrastructure, etc. 
In addition to the conditions that I enjoy as a regular faculty member at a research university, I will need to acquire morphological and syntactical tagging software, tailor it to the needs of research on Hebrew, Aramaic, and Arabic, and develop machine-learning tools that will apply the human analysis to a broad corpus. To publish the research foundation, an external site will have to be set up in the final stage of the research.
To attain the objectives of the study, a top-notch research team will be needed, including masters students for simpler tasks (finding parallels and creating links between them, syntactic tagging of text in Hebrew, etc.) and senior researchers to tag Judeo-Arabic and Babylonian Aramaic content.

· Expected results and pitfalls 
The study is expected to enhance substantially our knowledge of the influence of Arabic and Aramaic on the syntax of the Mishneh Torah. The gathering of all of Maimonides’ Arabic–Hebrew translations will reveal a series of syntactic structures that were significantly influenced by Arabic and allow us to examine their extent throughout the corpus. By tagging parallels between Arabic and Hebrew and profiling the text in digital ways, it will be possible to examine the extent of the influence of Aramaic on syntax and identify syntactic structures that were created under its influence. In addition, the results of the study will present theoretical conclusions about the way to use digital tools to study the intersection of Hebrew with other languages, with its advantages and its limitations.
The program will face two substantial challenges:
1. Mastering and assimilating digital tools for syntactic analysis. As stated above, to examine frequently occurring syntactic structures and produce a syntactic profile of a text, digital tools must be used. The use of these tools by Hebrew philologists, however, remains in its infancy and no experience whatsoever has been accumulated in using them to study medieval Hebrew. Their development and use is important for the project. The entire first year of the project will be devoted to an appropriate response to this challenge. The year will be invested in developing the tools and trying them out effectively. An effort will be made to collaborate with individuals and groups that engage in computational linguistics in Hebrew (e.g., DICTA, which has amassed much experience in this field—see below) in order to make the research more efficient.
2. Quality assurance. To assure reliable results, accurate morphological and syntactic analysis is of the utmost importance. Reliable morphological analysis of most of the corpuses researched will be attained through collaboration (with CAL and the Academy of the Hebrew Language). To assure the quality of the morphological and syntactic analysis of the texts that appear in Judeo-Arabic, a senior researcher who specializes in Maimonides’ Arabic and medieval Hebrew (Dr. Uri Melamed) will be brought in. Similarly, a scholar who specializes in Babylonian Aramaic will be integrated into the project.

· Scope and feasibility of the project within the three-year fellowship period
As stated above, the proposed project has various goals on different scales:
1. Comparing parallels between the Arabic-language Commentary on the Mishnah and the Mishneh Torah—this will be done manually and on a full scale. Linguistic phenomena that these parallels bring to light will be investigated during the research period.
	The conclusions drawn from the study will be published in scientific forums shortly after the end of the research period; the comparison of sources will also be made available to scholars.
2. A corpus subjected to lexical, morphological, and syntactical analysis in Judeo-Arabic: The text in various editions of the Commentary on the Mishnah will be compared with an autograph draft of the same work, and a primary corpus (the introduction to the Commentary on the Mishnah) will be analyzed manually. This corpus will be published at the end of the three-year research term. Other introductions (those pertaining to Tractate Avot, Pereq Heleq, and Seder Taharot) will be added to the extent possible for the purpose of analysis by machine learning. As the research progresses, the possibility of adding the medieval Hebrew translations (Yehuda Alharizi, Samuel Ibn Tibbon, Solomon b. Joseph the Physician, and the anonymous translator of Seder Taharot) as a control group with which Maimonides’ language in the Mishneh Torah may be compared with the Arabized Hebrew of the Middle Ages will be considered.
3. An analyzed corpus in Babylonian Aramaic and in Hebrew—This corpus, as stated, will include the Babylonian Talmud and the Mishneh Torah in their entirety. Selected segments of the latter work will be analyzed manually as a reliable basis for machine learning, and the rest of the corpus will be analyzed by means of machine learning. The corpus will be published if the institutions that carry out the morphological analysis of the text so permit.	Comment by Author: כן? "משנה תורה"? או שמא התלמוד הבבלי?
4. A digital concordance for comparison of Talmudic Aramaic with its Hebrew translation in Mishneh Torah and in the opposite direction, in selected tractates of the Babylonian Talmud. This concordance will be published if permission to do so is given at the end of the research period.

· Collaborations: Discuss the type and quality of any planned collaborations and how they can enhance your project. 
[bookmark: _GoBack]Every effort will be made to use existing knowledge and databases—the historical lexicon of the Academy of the Hebrew Language, which contain a morphological analysis of the Hebrew of the Babylonian Talmud and most of the Mishneh Torah. At the present stage, the Academy is willing to sell usage rights to the tagged texts for the purpose of this study alone. Farther on, however, expanded collaboration will be considered. The possibility of collaborating with the Comprehensive Aramaic Lexicon Project, in which 350,000 lexemes in Babylonian Aramaic are subjected to morphological tagging, will be weighed. DICTA, Inc., has been contacted; it specializes in machine learning of Hebrew text and has developed a tool for digital identification of linguistic-styles of various sources in Biblical Hebrew, and both sides have expressed willingness to collaborate. Additional possibilities of collaboration include entities such as Eep Talstra Centre for Bible and Computer (NLPH) and scholars in computational linguistics. (Invitations to collaborate will them will be made only after the research program is approved.)
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