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Translation Is Important

Most students of the Bible are not versed in the original languages in which Scripture was written. They must depend on a translation of the sacred text for their understanding of God’s word, and without a translation they are in spiritual darkness. While final authority for doctrine and practice rests in the autographic text of Scripture, yet reliable translations are of tremendous value in their proper place. A translation has theological authority to the extent that it is an accu​rate rendering of the autographic text, and in order to be trustworthy it must be based on a dependable theory of translation.


My interest in the theory of translation began in the 1960s while a doctoral student at Drop​sie College for Hebrew and Cognate Learning.
 At that time, I was working in Philadel​phia, Pennsylvania, as a senior research engineer in the Optics and Electronics Laboratory of Franklin Institute Research Laboratories. One of my responsibilities was to write computer programs for various research projects. In the process of time, it dawned on me that com​puters could provide much help in Bible translation—computer programs work well with symbols and formulas. In due course, the faculty at Dropsie approved a Ph.D. thesis pro​posal on the topic of “The Devel​opment of a Theoretical Basis for Machine Aids for Trans​lating from Hebrew to English.”


My original theory of translation consisted of a computer-aided analysis grammar of Hebrew, a trans​fer grammar, and a computer-aided synthesis grammar of English (Figure 1). The dissertation involved developing the generative phrase structure rules of Modern Hebrew and their associated analysis rules. The grammar was expressed in formal notation suitable for implementation by means of a computer program. Subsequent to the completion of the disserta​tion, the U.S. Department of Health, Education, and Welfare spon​sored a research project for the development of a computerized phrase-structure grammar of Modern Hebrew.
 The grammar 

was context sensitive and utilized com​plex constituents.
 The computerized grammar was capa​ble of automatically analyzing sentences in a Modern Hebrew middle-school reader, and of pro​ducing tree diagrams of the deep structure derivation of the sentences.

My research on the structural grammar of Hebrew and the theory of transla​tion has contin​ued to the present time. My linguistic model of Biblical Hebrew adopted Noam Chom​sky’s transformational grammar and moved on to a text linguistic model using complex constitu​ents with grammatical and semantic restraints.
 I use this model of Biblical Hebrew for teach​ing Hebrew grammar and syntax in seminary classes. Progress has been made in the devel​opment of a theory of translation as well. 

[image: image1]
Figure 1: Original Theory


In the last half of the twentieth century, several theories of Bible translation have been developed: formal equivalence, dynamic equivalence, dynamic fidelity, relevance theory, and my theory which I call Optimal Equivalence Theory.

The Formal Equivalence Theory Focuses on Literalness

Formal equivalence is the theory early translators intuitively followed before the develop​ment of the discipline of study known as linguistics. The theory emphasizes a word-for-word translation with equivalency at the phrase and clause level. Translations that follow this theory are usually understandable but often are somewhat unnatural and perhaps foreign. At times the translation may be totally obscure. One of the most difficult examples is Ezekiel 41:5-6 in the King James Version:
And the side chambers were three, one over another, and thirty in order; and they entered into the wall which was of the house for the side chambers round about, that they might have hold, but they had not hold in the wall of the house. And there was an enlarging, and a winding about still upward to the side chambers: for the winding about of the house went still upward round about the house: therefore the breadth of the house was still upward, and so increased from the lowest chamber to the highest by the midst. 
 The Dynamic Equivalence Theory Focuses on Naturalness

While my research was underway on the structural grammar of Hebrew, Eugene A. Nida was developing the early stages of a theory of translation that became known as the dynamic equivalence theory.
 Nida proposed that transla​tion consists of three stages: analy​sis, transfer, and restructuring. The analysis stage consists of decoding or reducing the mes​sage of the source language to its kernel structures;
 the transfer stage converts the source kernel structures into their equivalent kernel structures in the receptor language; and the restructuring or encoding stage reassembles the message in the receptor language in its natu​ral, understandable form. 


Nida focused attention on decoding the source message into its kernel struc​tures, but in his theory it is not clear what happens with the transformations that account for the differ​ences between the deep-structure kernel clauses and the surface structures of the source message, and what happens with the information encoded in the transformations. The source language trans​formations do not seem to be transferred to the receptor language as equivalent trans​formations, leaving the restructuring phase to the translator’s linguistic skills guided by a list of written prin​ciples. This breakdown of precision in the transfer phase gives the impression that in the restructuring phase the translator provides his own transformations based on his linguistic judg​ment, giving rise to the possibility of unnecessary paraphrase. It is evident that equivalency should be provided for both the kernel structures and the transformations.


Dynamic equivalence theory also emphasizes the importance of equivalent reader response, that is, the receptor reader’s response to the translated message should be equiva​lent to the response the author intended from his original readers. While this is a noble objec​tive, it lacks practical realization. It is impossible to know what the author’s intentions were apart from what his message actually says; he is not available to state his intentions. It is impossible to know the actual response of the author’s original readers; they are not avail​able for questioning. One can only estimate their response based on what is known about the historical, theological, and cultural occasion for the original message. Furthermore, it is unrealistic to suppose that all read​ers respond the same to a given message: some would believe and some would disbelieve; some would obey and some would disobey; some would be pleased and some displeased, and so forth. In fact, some​times it is known that a message was intended to produce a response of unbelief, disobedience, and hardened hearts
—a wrong response for modern readers. Reader response to a translation is less important than reader understanding of the message with respect to its histori​cal, theological, and cultural setting as it relates to twenty-first century Christian living. Conse​quently, accuracy of the trans​lation of sacred truth is more important than reader response. Let the reader respond to the truth as he will.

Nida ultimately revised his theory to what is now known as the functional equiva​lence theory of translation.
 He tightened his equivalency procedures in order to retain a more literal translation without the appearance of free paraphrase. However, it still seems that transforma​tions are not involved in the transfer phase, thus overlooking an important element of precision. Furthermore, his emphasis on equivalent reader response is even stronger.

Dynamic Fidelity Theory Focuses on Meaning

Meanwhile, similar research was going on at the Summer Institute of Lin​guistics involv​ing such scholars as John Beekman, John Callow, Katharine Barn​well, and Mildred Larson.
 Their theory, known as the meaning-based transla​tion theory, has a similar approach to that of Nida, Taber, and de Waard except that they refer to kernel structures as propositions and empha​size what they call dynamic fidelity. Dynamic fidelity includes natu​ralness of structure, under​stand​ability of content, and equivalence of meaning. For this the​ory, equivalence of words and equivalence of form are of little significance; equivalence of mean​ing takes precedence. 

Relevance Theory Focuses on Inferences

In the 1980s, a new theory of communication came on the scene known as Relevance The​ory articulated by Dan Sperber and Deidre Wilson.
 This theory emphasizes the impor​tance of inference and context in modeling human commu​nication, and these features are included as part of the theory, something other theories do not explicitly do. Obviously, inferences and con​text are significant in communication and should be included in whatever theoretical model one uses. However, this theory received little attention from translators until Ernest-August Gutt applied it to the theory of translation.
 Gutt explained how infer​ences and context should be han​dled in the practice of translation, indicating that inferences should remain implicit except where no equivalent inference can be expressed in the recep​tor language. Following this practice, a translator avoids explicating his own interpretation of inferences, leaving the interpretation to the receptor lan​guage readers. 


Context, a crucial element of Relevance Theory, consists of several varie​ties: (1) the con​tent of the document itself, sometimes called co-text; (2) the knowledge the author assumes he and his readers share in their common world view without need for explication; and (3) the com​mon knowledge the author and his readers share on the basis of the occasion and cultural setting of the document itself. Types (2) and (3) are external to the text and must be handled by means of supplementary commentary such as an introduction and explanatory notes. For type (2) con​text the translator does not need commentary except where the world view of the receptor culture differs from that of the author. 

Optimal Equivalence Theory Focuses on Completeness

My own research in translation theory reacted against dynamic equiva​lence and mean​ing-based theory. It is evident that most languages have words that are approximately equivalent; that is, the semantic domains
 of the words in one language overlap the corre​sponding domains of the words in another language, and where the domains fail to com​pletely overlap there are alternate words expressing the alternate nuances. Thus it is possible to have an optimal equiva​lence of words between a source language and any target language by mapping their word equivalences on the basis of common semantic domains. Likewise, it is true that all languages have phrases, clauses, sentences, and discourse. Thus it is possible to have an optimal equiva​lence between a source language and any target language at the phrase, clause, sentence, and dis-

course level if equivalency is mapped at the kernel clause and transformation level.
 I first pub​lished a theory of translation embracing these concepts in 1987 entitled Complete Equivalence in Bible Translation.
 It was written for laymen in simplified form without formal notation or defined procedures. At that time I preferred the term optimal equiva​lence, but publishing sched​ules prohibited a change. 


This paper presents a theory of language translation known as optimal equivalence together with an explanation of experimental software implementation of the theory as applied to Biblical Hebrew and English. The theory is based on a text-linguistic model of language. It is similar to formal equiva​lence theory in that it maintains optimal equivalence of form, and is simi​lar to functional or dynamic equivalence theory in that it main​tains equivalence at the kernel clause level. It dif​fers from both theories in that it also maintains equivalence at the transforma​tional level; thus the term optimal. It is similar to relevance theory in that it retains the equiva​lency of inferences and provides for the equivalency of type (2) context and for commentary of type (3). While this presentation attempts to be general in scope, covering translation between any two languages, it focuses on Biblical Hebrew as the model for the source language and on English as the model for the target language. 


The optimal equivalence theory of translation employs an analysis text-linguistic gram​mar
 of the source language, a generative text-linguistic grammar of the target lan​guage, and an equivalency map that links the two together. It employs computer software that implements the translation process. The analysis grammar analyzes the source text, identifying (1) the meaning of each word, (2) the meaning of each kernel clause, (3) the meaning imbedded in each phrase,
 (4) the information extracted by each back-trans​formation
 including the order in which the back-transformations occur,
 (5) the mean​ing of idioms,
 and (6) the dis​course information encoded in the logical sequences of clauses and clusters of clauses.
 The equivalency map provides the corresponding equivalen​cies of words, phrases, kernel clauses, transformations, and the logical sequences of clauses in the target language. Using this equiva​lency information, the genera​tive text-lin​guistic grammar of the target language generates an equivalent target text. The result is an optimally equivalent translation,
 being both literal and liter​ary. Figure 2 is a simplified illus​tration of the theory.

The First Phase Analyzes
 the Hebrew Text

The first phase of the task exhaustively analyzes the semantics, grammar, syntax, and dis​course structures of the Hebrew text. It determines the meaning of each word, the meaning of each kernel clause, the meaning imbedded in each phrase, the information extracted by each back-transformation, the meaning of all idioms, and the discourse information encoded in the logical sequences of clauses and clusters of clauses.
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Figure 2
Optimal Equivalence Translation Theory
The Second Phase Maps

Equivalencies


The second phase involves mapping the exact equivalencies at every level of analysis. It maps word-for-word, kernel clause with kernel clause, phrase with phrase, back-transformation with transformation, idiom with idiom, and sequence with sequence.

The Third Phase Synthesizes

the Target Translation


The third phase synthesizes the translation of the passage into the target language maintain​ing equivalencies at all levels of analysis and synthesis. The result is an understandable, readable translation in the natural parlance of the target language. 

Computer Software Implements the Theory

In addition to the previously mentioned features that distinguish the optimal equivalence theory from the others, the theory is articulated in formal notation suitable for implementation by means of computer software. Thus the linguistic rules of the theory can be, and have been, expressed in computer language and encoded into a computer program that manages the opera​tion of the translation theory with the help of an intelligent user. The computer program has three phases: (1) the analysis phase in which the computer manages the analysis of the Hebrew text, (2) the equivalency map phase in which the computer manages the creation and operation of an equivalency map, and (3) the synthesis phase in which the computer manages the synthesis of the target-language translation—in this presentation, English. Figure 3 illustrates the analysis phase. 
Figure 3
The Analysis Operating System
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The software has a memory segment that enables it to keep track of the state of the dis​course grammar as it progressively analyzes the clauses of a given message, and to keep track of the history of the analysis process. The use of a computer program with a memory should not be regarded as outside the scope of generative grammars. After all, a dis​course grammar is sup​posed to model in some fashion the process used by the human mind to analyze discourse; and the human mind makes use of its reasoning and memory in this process. Also the human mem​ory contains a somewhat encyclopedic knowledge of the universe of discourse that enables a person to make semantic decisions about the words to be used in a given message. For this reason, the 

operating sys​tem has access to a dictionary, a knowledge base, and an inference machine.
 In this way, it emulates what an intelligent reader does when he analyzes a mes​sage. Figure 3 repre​sents an operating system with its access to the user, the dictionary, the knowledge base, the inference machine, and the various parts of the discourse grammar. The user is a Hebraist who understands the system and is capable of providing needed information during the analysis proc​ess. The input data is the Hebrew text of the passage of Scripture to be analyzed. 

The Dictionary


The dictionary in this case is a digital Hebrew dictionary that contains all the Hebrew words used in the Bible. It contains an entry for each entity, concept, relationship, or action to which a given word may refer. It identifies a word’s part of speech, its class, and the values of its grammatical
 and semantic attributes.
 The inclusion of this additional information in the diction​ary enables the grammar to view words as complex constituents with attributes that it can use to impose its grammatical and semantic restraints on the analysis of dis​course.
The dictionary must be dynamic so that it is capable of being modified by the operat​ing system as new informa​tion is acquired. Currently available diction​aries do not contain all the information specified above. An intelligent user already has the needed information in his ency​clopedic knowledge of the lan​guage and the real world. Information not yet in the dictionary is gradually added to it by the operating system as the information becomes available.
The Grammars


The orthography, phrase, clause, and sequence grammars contain the formal grammar, syntax, and discourse rules that guide the computer software in the analysis process. The rules are written like mathematical formulas suitable for computer program language.
The Knowledge Base


The knowledge base is a semantic model of the Biblical world containing informa​tion about the complex interrelationships of the elements of the world that enables the oper​ating sys​tem, by means of the inference machine, to make intelli​gent decisions about the input data and other data files in the system. For exam​ple, it has recorded within its data base the information needed by the inference machine to deduce the relationship between son, father, grandfather, etc. It “knows” the relationship between house, building, temple, hut, etc. It “knows” the kinds of things that may be predicated about the vocabulary entries in the diction​ary. Also, it has the capacity, by means of the inference machine and user inter​rogation, to update its knowledge—that is, to learn about the world of discourse as it inter​acts with texts, the operating system, and the user. Once information is acquired it is stored in memory for future access with no need to ask for it again. For Bible translation, the content of the knowl​edge base needs to be suffi​cient only for the world of the Bible; it is the type (2) context for the analysis of Hebrew discourse.


The knowledge base consists primarily of a Hebrew dictionary modified to contain all the significant grammatical and semantic information about each word. However, the dictionary need only contain the words actually used in the Hebrew Bible. On the other hand, unlike ordi​nary dictionaries, this knowledge base must contain a separate entry for each different entity to which the word may refer. This is particularly important for verbs, because a verb may have up to seven dif​ferent stems each with a different meaning and each of which may govern its object in several ways. Each entry in the knowledge base contains a Hebrew word, a unique index number by which the operating system may immediately access the entry,
 and the part of speech of the word. In addition, depending on the part of speech of the word, the knowledge base contains specific semantic information about each word.

For Nouns


Grammatical attributes:
 

· Grammatical gender


Semantic attributes:

· What it is—a list of the classes to which the noun belongs

· What parts it has—a list of parts the noun has 

· What attributes it has—the semantic attributes the noun has

· What it may be—a list of occupations in which the noun may engage, or, if the noun is the name of an attribute, the values the attribute may assume

· What it may do literally—a list of verbs of which the noun may be the subject

· What may be done to it literally—a list of verbs of which the noun may be an object

· What it may do figuratively—a list of verbs of which the noun may figu​ratively be a subject

· What may be done to it figuratively—a list of verbs of which the noun may figura​tively be an object

For Adjectives and Adverbs


Semantic attributes:

· What it is—a list of attributes the value of which the adjective or adverb may be. 


Adjectives and adverbs define a value of a semantic attribute. For exam​ple, the adjec​tive “small” is one of the values that may be assigned to the adjecti​val characteristic “size”; and “there” is one of the values that may be assigned to the adverbial characteristic “place.” An adjective is the name of a value of an attribute such as dimension, weight, shape, color, appear​ance, and moral charac​ter. An adverb is the name of a value of an adverbial attribute such as time, place, manner, means, purpose, reason, result, and intensity.

For Verbs


Nearly all verbs, except  and its equiva​lents, have a limited number of nouns that may be their subject and another limited number that may be their objects. The knowledge base must list both grammatical and semantic attributes for verbs:


Grammatical attributes:

· What dynamics—whether the verb is active or stative

· What governance—whether the verb is intransitive, singly transi​tive, or dou​bly tran​sitive, and how it governs a complement, if any:

· In the accusative case

· In the genitive case by means of a preposition


Semantic attributes:

· What semantic characteristics—a list of verbal characteristics

· What subjects—a list of nouns that may function as subject of the verb

· What accusative objects—a list of nouns that may function as an object of the verb

· What prepositional objects—a list of nouns that may function as an object by means of a preposition
The Inference Machine


The inference machine is a separate computer algorithm
 that makes logi​cal infer​ences from the information in the data bases of the operating system. The inferences are based on the knowledge and law​ful relationships recorded in the knowledge base. By means of the inference machine, the operating system can make decisions that will avoid the neces​sity of asking the user trivial questions, and avoid gen​erating trivial output data.
The Output Data


The output of the analysis phase is an exhaustive analysis of the given text. This informa​tion becomes the input data for the equivalency map of the translation system. Once a book of the Hebrew Bible has been exhaustively analyzed by this grammar and the analysis has been vali​dated by the consensus of qualified experts,
 the analysis does not need to be repeated every time the book is translated into a new language. 

Software Aids Translating Hebrew to English


The previous section describes the program for analyzing Hebrew discourse. This section describes a computer aid for trans​lating the Hebrew Bible into English. This system can serve as a template for providing a com​puter aid for translating the Hebrew Bible into any other lan​guage.


Figure 4 is a diagram of the translation system that assists a user in trans​lating the Hebrew Bible into English. It consists of an operating system that manages the interchange of information between the Hebrew input data, the knowledge base, the equivalency map, the vari​ous English generative grammars, and the user. The knowledge base maps the Hebrew knowl​edge base to an equivalent English knowledge base. The equivalency map defines Hebrew-Eng​lish equivalencies of words, phrases, clauses, transformations, and idioms. The user in this case 

is a person well-informed in Hebrew and English vocabulary, grammar, and syn​tax.
 The initial translation passes through an English editor who polishes the wording of the text into good idio​matic English phraseology without intro​ducing distortion. 
Figure 4
The Translation System
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The Hebrew input data consists of the output of the Hebrew analysis gram​mar, that is, an exhaustive analysis of a selected portion of the Hebrew Bible.
 The analysis is wholly redun​dant, that is, the Hebrew analysis grammar restored all elements that were elided in the surface text, and it replaced every pronoun and substitute by its antecedent. The analysis grammar also provides the full text of all clauses that are dependent on some part of speech.
 

How Far Along is the Project?
(1) The Hebrew analysis grammars and software are written and functional. With mini​mal input from the user, the program analyzes Hebrew discourse, writes an exhaustive analysis, and draws a tree diagram of the grammatical analysis. The efficiency of the program can be enhanced by some pre-editing of the Hebrew text itself. For example, grammatical case can be added to the appropriate words, often automatically by software, otherwise by interrogation of a user. The ambiguous grammatical ends of phrases and clauses can be marked, often automati​cally by software, otherwise by interrogation of a user. The software still lacks procedures for handling non-grammatical idioms.
(2) The Hebrew-English equivalency map is written, and the English synthesis grammars are written and functional. It lacks a complete catalog of non-grammatical idioms. 
(3) The Hebrew dictionary is written, containing every word in the Old Testament. It needs editing because not every unique semantic domain has been isolated.


(4) The Hebrew knowledge base is designed and operational. It is currently empty, but some of its content can be loaded automatically by means of software after the Hebrew text has been edited and marked as mentioned in (1) above. Others can be preloaded with the aid of soft​ware, and the rest will be automatically loaded when the user answers questions during the analysis process.

The appendix provides samples of the output of the translation process.

Appendix
This appendix provides sample outputs of the translation software.

Genesis 1:1



PIn 
Ncthe beginning 
Vcreated 
NcGod 
O# 
Hthe 
Ncheavens 
Wand 
O# 
Hthe 
Ncearth 

H[6]-the + Nc[7]-heavens ==> Nc[7]-heavens
H[10]-the + Nc[11]-earth ==> Nc[11]-earth
"Nc[7]-the heavens" is a complete phrase governed by the sign of the direct object O[5]-#
O[5]-# + Nc[7]-the heavens ==> No-[12]the heavens
"Nc[11]-the earth" is a complete phrase governed by the sign of the direct object O[9]-#
O[9]-# + Nc[11]-the earth ==> No-[13]the earth
"Nc[2]-the beginning" is a complete phrase governed by preposition "P[1]-In."
P[1]-In + Nc[2]-the beginning ==> Dp-[14]In the beginning
No[12]-the heavens + W[8]-and + No[13]-the earth ==> N-[15]the heavens and the earth
Nc[4]-God ==> Ns-[4]God
Dp[14]-In the beginning ==> Dp-[14]In the beginning
V[3]-created + No[15]-the heavens and the earth ==> Q-[16]created the heavens and the earth
The verb is in first position prominence
Q[16]-created the heavens and the earth + Ns[4]-God ==> S-[17]God created the heavens and the earth
"Dp[14]-In the beginning" modifies "S[17]-God created the heavens and the earth."
The adverb phrase is in first position prominence.
Dp[14]-In the beginning + S[17]-God created the heavens and the earth ==> S-[18]In the beginning God created the heavens and the earth

Syntactic Tree of 01gn.txt 1:1
   |Treex[0]-
   |Sx[18]-
       |Dp[14]-
       |   |Px[1]-
       |   |Nc[2]-
       |Sx[17]-
           |Ns[4]-
           |Qx[16]-
               |Vx[3]-
               |No[15]-
                   |Wx[8]-
                   |No[12]-
                   |   |Ox[5]-
                   |   |Nc[7]-
                   |       |Hx[6]-
                   |No[13]-
                       |Ox[9]-
                       |Nc[11]-
                           |Hx[10]-

End of Tree Diagram.

Esther 6:8




Vlet be brought 
Jca robe 
Ncroyalty 
Rrwhich 
Vhas worn 
P# 
Hthe 
Ncking 
Wand 
Nca horse 
Rrwhich 
Vhas ridden 
Pon it 
Hthe 
Ncking 
Wand 
Rrwhich 
Vhas placed 
Jca crest 
Ncroyalty 
Pon 
Jcits head 

H[8]-the + Nc[9]-king ==> Nc[9]-king
H[16]-the + Nc[17]-king ==> Nc[17]-king
R[7]- ==> Nx-[26] [= the robe]
R[15]-it ==> Nx-[27]it [= the horse]
R[25]-it ==> Nx-[28]it [= the horse]
Jc[2]-a robe + Nc[3]-royalty ==> Np-[29]a robe of royalty
Jc[21]-a crest + Nc[22]-royalty ==> Np-[30]a crest of royalty
"N[28]-it [= the horse]" is a complete modifier of "Jc[24]- head "
Jc[24]- head + N[28]-it [= the horse] ==> Np-[31] head of it [= the horse]
P[6]-# + N[26]- [= the robe] ==> Dp-[32]# [= the robe]
P[14]-on + N[27]-it [= the horse] ==> Dp-[33]on it [= the horse]
"Np[31]- head of it [= the horse]" is a complete phrase governed by preposition "P[23]-on "
P[23]-on + Np[31]- head of it [= the horse] ==> Dp-[34]on head of it [= the horse]
Np[30]-a crest of royalty ==> No-[30]a crest of royalty
Dp[34]-on head of it [= the horse] ==> No-[34]on head of it [= the horse]
V[20]-has placed + No[30]-a crest of royalty + No[34]-on head of it [= the horse] ==> Q-[35]has placed a crest of royalty on head of it [= the horse]

Ns-[37] [=someone] + Q[35]-has placed a crest of royalty on head of it [= the horse] ==> S-[37] [=someone]has placed a crest of royalty on head of it [= the horse]

Rr[19]-which + S[35]- [=someone]has placed a crest of royalty on head of it [= the horse] ==> Nr[38]-which [=someone]has placed a crest of royalty on head of it [= the horse]

Nc[17]-the king ==> Ns-[17]the king
Dp[33]-on it [= the horse] ==> No-[33]on it [= the horse]
V[13]-has ridden + No[33]-on it [= the horse] ==> Q-[39]has ridden on it [= the horse]
The verb is in first position prominence

Q[39]-has ridden on it [= the horse] + Ns[17]-the king ==> S-[40]the king has ridden on it [= the horse]
Rr[12]-which + S[40]-the king has ridden on it [= the horse] ==> Nr[41]-which the king has ridden on it [= the horse]

Nr[41]-which the king has ridden on it [= the horse] + W[18]-and + Nr[38]-which [=someone] has placed a crest of royalty on head of it [= the horse] ==> N-[42]which the king has ridden on it [= the horse] and which [=someone] has placed a crest of royalty on head of it [= the horse]

Nc[11]-a horse + Nr[42]-which the king has ridden on it [= the horse] and which [=someone] has placed a crest of royalty on head of it [= the horse] ==> Np-[43]a horse which the king has ridden on it [= the horse] and which [=someone] has placed a crest of royalty on head of it [= the horse]

Nc[9]-the king ==> Ns-[9] the king
Dp[32]-# [= the robe] ==> No-[32]# [= the robe]
V[5]-has worn + No[32]-# [= the robe] ==> Q-[44] has worn # [= the robe]

The verb is in first position prominence

Q[44]-has worn # [= the robe] + Ns[9]-the king ==> S-[45] the king has worn # [= the robe]
Rr[4]-which + S[45]-the king has worn # [= the robe] ==> Nr[46]-which the king has worn # [= the robe]
Np[29]-a robe of royalty + Nr[46]-which the king has worn # [= the robe] ==> Np-[47] a robe of royalty which the king has worn # [= the robe]

Np[47]-a robe of royalty which the king has worn # [= the robe] + W[10]-and + Np[43]-a horse which the king has ridden on it [= the horse] and which [=someone] has placed a crest of royalty on head of it [= the horse] ==> N-[48]a robe of royalty which the king has worn # [= the robe] and a horse which the king has ridden on it [= the horse] and which [=someone] has placed a crest of royalty on head of it [= the horse]

Np[48]-a robe of royalty which the king has worn # [= the robe] and a horse which the king has ridden on it [= the horse] and which [=someone] has placed a crest of royalty on head of it [= the horse] ==> Ns-[48] a robe of royalty which the king has worn # [= the robe] and a horse which the king has ridden on it [= the horse] and which [=someone] has placed a crest of royalty on head of it [= the horse]

V[1]-let be brought ==> Q-[49] let be brought

The verb is in first position prominence

Q[49]-let be brought + Ns[48]-a robe of royalty which the king has worn # [= the robe] and a horse which the king has ridden on it [= the horse] and which [=someone]has placed a crest of royalty on head of it [= the horse] ==> S-[50]a robe of royalty which the king has worn # [= the robe] and a horse which the king has ridden on it [= the horse] and which [=someone]has placed a crest of royalty on head of it [= the horse] let be brought



Syntactic Tree of Est. 6:8
   |Treex[0]-
   |Sx[50]-
       |Ns[48]-

       |   |Np[43]-
       |   |   |Nc[11]-
       |   |   |Nr[42]-
       |   |       |Nr[38]-
       |   |       |   |Rr[19]-
       |   |       |   |Sx[35]-
       |   |       |       |Ns[36]-
       |   |       |       |Qx[37]-
       |   |       |           |Vx[20]-
       |   |       |           |Np[30]-
       |   |       |           |   |Jc[21]-
       |   |       |           |   |Nc[22]-
       |   |       |           |Dp[34]-
       |   |       |               |Px[23]-
       |   |       |               |Np[31]-
       |   |       |                   |Jc[24]-
       |   |       |                   |Nx[28]-
       |   |       |                       |Rx[25]-
       |   |       |Wx[18]-

       |   |       |Nr[41]-
       |   |           |Rr[12]-
       |   |           |Sx[40]-
       |   |               |Ns[17]-
       |   |               |   |Hx[16]-
       |   |               |Qx[39]-
       |   |                   |Vx[13]-
       |   |                   |Dp[33]-
       |   |                       |Px[14]-
       |   |                       |Nx[27]-
       |   |                           |Rx[15]-
       |   |Wx[10]-
       |   |Np[47]-
       |       |Np[29]-
       |       |   |Jc[2]-
       |       |   |Nc[3]-
       |       |Nr[46]-
       |           |Rr[4]-
       |           |Sx[45]-
       |               |Ns[9]-
       |               |   |Hx[8]-
       |               |Qx[44]-
       |                   |Vx[5]-
       |                   |Dp[32]-
       |                       |Px[6]-
       |                       |Nx[26]-
       |                           |Rx[7]-
       |Qx[49]-
           |Vx[1]-
End of Tree Diagram 
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� Some material for this paper has been drawn from my book, A Theory for Bible Translation: An Optimal Equivalence Model (Lewiston NY: The Edwin Mellen Press, 2007).





	� James D. Price, “The Development of a Theoretical Basis for Machine Aids for Translating from Hebrew to English,” Ph.D. dissertation, Dropsie College for Hebrew and Cognate Languages, 1969.





	� James D. Price, A Computerized Phrase-Structure Grammar of Modern Hebrew, 4 vols.  (Philadelphia: Franklin Research Laboratories, Report No. F-C2585, sponsored by the U.S. Department of Health, Education, and Welfare, Office of Education, Institute of International Affairs, June, 1971).





	� Complex constituents are symbols representing linguistic entities that have grammatical and semantic attributes functioning as variables in the computations and operations of the grammar.





	� Many helpful ideas were adapted from Tuen A. van Dijk, Some Aspects of Text Grammar (The Hague: Mouton, 1972).





	� Eugene A. Nida, Bible Translating: An Analysis of Principles and Procedures with Special Reference to Aboriginal Languages (1947; rev. 1961); Towards a Science of Translating (Leiden: E. J. Brill, 1964); with Charles Taber, The Theory and Practice of Translation (Leiden: E. J. Brill for the United Bible Society, 1969); Language Structures and Translation (Stanford: Stanford University Press, 1975).





	� Nida’s kernel structures are essentially the same as Chomsky’s kernel clauses.





	� For example, see Isaiah 6:9-13.





	� Eugene A. Nida and William Reyburn, Meaning Across Culture (1981); with Jan de Waard, From One Language to Another: Functional Equivalence in Bible Translation (1986).


	


	� John Beekman and John Callow, Translating the Word of God (Grand Rapids: Zondervan Publishing House, 1975); Kathleen Callow, Discourse Considerations in Translating the Word of God (Grand Rapids: Zondervan Publishing House, 1974).





	� Dan Sperber and Deidre Wilson, Relevance: Communication and Cognition, 2nd ed. (Oxford: Blackwell, 2001); the first edition appeared in 1986.


	


� Ernst-August Gutt, Relevance Theory: A Guide to Successful Communica�tion in Translation (Dallas: Summer Institute of Linguistics & the United Bible Society, 1992); Translation and Relevance: Cognition and Context. 2nd ed. (Boston: St. Jerome Publishing, 2000); see a favorable evaluation of the theory in David J. Weber, “A Tale of Two Translation Theories,” Journal of Translation, vol. 1, no. 2 (2005).





	� Words are linguistic symbols that refer to entities and concepts. Semantics is the study of the meanings associated with words in various linguistic contexts. The semantic domain of a word is the range of meaning associated with the word in a given context.


	


� This will be true for languages that can be defined by a text-linguistic model. Languages that fall outside that possibility require a different approach.





	� James D. Price, Complete Equivalence in Bible Translation (Nashville: Thomas Nelson Publishers, 1987).





	� A text-linguistic grammar is a formal set of rules defining the lawful structures of phrases, clauses, sentences, and discourses of a language. A generative grammar governs the creation of discourse and an analytical grammar directs the analysis of discourse.





	� Phrases are understood to be derived from transformations on a part of speech with one or more dependent clauses.





	� In the generative process, transformations encode information into the structures they alter. Back-transformations extract that information. Translations suffer degradation of information to the extent that they overlook equivalency of transformational information.





	� In the generative process, the sequential order in which transformations occur affects meaning and encodes information. The order in which back-transformations occur must also be provided to the generative grammar of the target language in order to maintain equivalency.





	� Idioms cannot be translated literally, but must be transformed into an equivalent idiom in the target language. This includes figurative language.





	� The analysis of the sequences of clauses involves discourse analysis. This addresses the logical flow of thought and literary form.





	� Equivalence is limited by how accurately the analysis grammar decodes the information in the source text, how accurately the generative grammar encodes the information into the target text, and how accurately the equivalency map defines code equivalencies. Ideally, perfect components of the theory would produce exact equivalence between source text and target text; but grammars fail to perfectly model their associated languages, and languages fail to have perfect code equivalencies. The claim of optimal equivalence is justified because all the available information in the source text is transferred to the target text as accurately as possible.





	� The inference machine is a separate computer program that makes logical infer�ences from the information in the data bases of the operating system. It is discussed on page 14.





	� Grammatical attributes consist of number, gender, person, state, determination, negation, aspect, tense, mood, emphasis, etc. Not all of these attributes are active for every part of speech. The values of some of these attributes are constants fixed by the dictionary. Others are variables determined by the operation of the system. By the time a word reaches its final position in the discourse all its active characteristic values are defined.





	� Semantic attributes, to name a few, consist of semantic categories, semantic characteristics, semantic capabilities, and for verbs, kinds of subjects and kinds of objects.





	� All the words in the semantic attribute lists are recorded by their index number.





	� Some grammatical attributes of nouns are variables the values of which are defined by grammar rules, not by the knowledge base.





	� The names of attributes are nouns; adjectives are the names of values an attribute may assume.





	� The grammatical attributes of adjectives and adverbs are variables the values of which are defined by grammar rules, not by the knowledge base.





	� Some grammatical attributes of verbs are variables the values of which are defined by grammar rules, not by the knowledge base.





	� The algorithm is a separate computer program containing a set of rules for solving logical inferences.





	� Where a consensus is lacking, the output must be modified by commentary notes that explain the ambiguity.





	� For translating into other languages, the user must be informed in the target language and have an informed native consultant.





	� Once such an analysis has been completed and validated, it may be stored in electronic form and used as the input for translating the passage into any other language. 





	� These dependent clauses provide the deep-structure derivation of all phrases. The provision of such clauses minimizes ambiguity and the possibility of a translator misunderstanding a phrase.





