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0. Introduction

1. Defining difference between languages
g. Structural transfer

3.1. Corresponding morpheme classes

33. Corresponding morphological structures
3. Phonetic and phonemie similarity

3.1, Phonetic correspondences

3.3. Corresponding phonemic statuses

4, Morphemes and morphophonemes

§. Morphological translatability

5.1. Pairing by translation

5.2. Translation correspondences

5.3. Common grammatical base

5.4. One-way translation correspondences

0. The problem treated here is that of the
difference between languages.! Can this be
measured? The method outlined here enables
us to measure the difference in grammatical
structure, and to establish what is the
minimum difference (or the maximum
gimilarity) between any two language sys-
tems. Presumably, any method of specifying
difference can contribute toward a classifica-
tion of structural types among languapges
(as distinct, say, from a genetic classifica-
tion), The method is also relevant to a
proceduralized system of translation, and
indeed can be put in the form of routine
instructions for machine translations; and
this not only because of the inherent con-
nection between transfer and translation,
but also because sentence-pairs under
translation are used in certain transfer
foundations (see 5). The method may also

! In working on this subject I have had the ad-
vantage of many conversations with Fred Lukoff.
He is now completing a sketch of a tranafer
grammar between Korean and English, and the
Korean examples used here, as well s various
general points, are due to him. For the Korean
phonemes and morphology, see Fred Lukoff,
Bpoken Korean.

be relevant for the learning or teaching of
foreign languages; it suggests that it may
prove possible to acquire a language by
learning only the differences between the
new language and the old (leaving those
features which are identical in both to be
carried over untaught); but here educa-
tional and psychological considerations
enter in addition to any linguistic technique
of minimizing the difference between the
languages.'s

One can construct purely structural
transfers between the phonologies of two
languages, or their morphophonemics, or
their morphologies (only the last is dis-
cussed here, 2). And one can construct trans-
fers between paired items in the two lan-
gpuages—paired by some useful criterion.
We discuss below sounds paired phonetically
(3) rather than purely structurally, and
words (4) and sentences (5) paired by trans-
lation.

1. We begin by defining difference be-
tween languages as the number and content
of the grammatical instructions needed to
generate the utterances of one language out
of the utterances of the other. If A is some
large set of utterances in one language, and
B is a set, in another, then the list of changes
that have to be made on A in order to trans-
form A into B will be considered the dif-
ference B—A (i.e. it represents what there
iz in B over and above A; or, given A, how

s This investigation of structural difference
does not suffice to define distance among language
structures. For example, we will not be able to
say that the difference between English and Ger-
man is some specified function of the Engliah-
Danish and the Danish-German differences. How-
ever, we can now try to go further and define a
distance (metric) among language struetures with
the aid of the mensurement of difference discussed
here.
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much more has to be done to get from there
to B). In certain cases, the list of changes
that transform the set B back into the set A
may not be simply the reverse of B—A,
but may be a different list; this would be
A—B (what there is in A over and above
B). If among various lists of changes that
would transform A into B we find one that
is the smallest in number and content
(under some way of measuring content), we
will call it the least or minimum difference
B—A. We will consider whether a least dif-
ference exists, how it can be found, and
under what circumstances B—A is the
reverse of A—B (in which case the amount
of difference is independent of the direction).

A grammar may be viewed a8 a set of
instructions which generates the sentences
of & language. Since the set of instructions
B—A generate sentences (of B) from other
gentences (of A), it can be viewed as an
appendix to the grammar of A.* That is to
say, B can be obtained from the grammar of
A plus the added instructions of B—-A
(which would take us from A to B). This
would compare with the independent gram-
mar (or grammars) of B, which generate
the sentences of B directly, starting from
scratch. Thus the difference B—A, or the
transfer instruction, can be presented as a
grammatical appendix to A, or as part of an
indirect grammar of B {going via A), It is
for this reason that it may be called a trans-

fer grammar.
One can also consider a set of grammatical

2 Even in the grammar of a single language by
itself, it ia poasible to generate some of the sen-
tencesof the language out of other sentences of the
same languege by particular grammatical trans-
formations. However the conditions for these
transformations are quite different from those
that carry us from the sentences of one language to
those of another,
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instructions Z, which does not in itegy
generate any known language, but ig g
selected that if we add to Z certain adgj.
tional instructions A—Z we will get th,
sentences of A, while if we add to Z othe
additional instructions B—2Z will get the
gentences of B. Then Z is a grammatics|
base common to A and to B; and both 4
and B are obtained by an indirect grammar
which goes via Z. One can select Z for varioug
purposes, e.g. for translation or teaching
convenience, or for minimality (such thgt
the sum of Z and A—Z and B—Z is least),
Then the difference between A and B is the
sum of A — Z plus the reverse of B — Z,

2. One form of transfer is the difference
between two whole grammatical structures.
Tor example, we can consider for each lan-
guage what are its major morpheme classes
{(and their subclasses down to some level),
and what are the main combinations of
these classes into its various successively-
larger constructions (word, phrase, clause,
or the like) until we get up to its whole sen-
tences. We can ask what changes would have
to be made in such a structural sketch of one
language in order to obtain out of it a struc-
tural sketch of the other (at about the same
level of detail). Such a list of changes would
generate the utterances of one language out
of those of the other, gince the grammatical
gketches of each language yield the ut-
terances of that language {up to some level
of detail), so that transferring from one
sketch to the other will suffice to transfer
from one set of sentences to the other.

2.1. The following very sketchy strue-
tures of Korean, English, and Hebrew will
give some impression of what can be done
here:

Major Morpheme Classes

. —

el

——t—

K: B- D N+ v+ mm ww vv nv-vn
E: B CD N+ proMA* V* proWP T mm ww nn vv nv vio na vaas ad=s o
H: C D~ R* n proM a v E mm ww nn Vv vn na” ad-,.?!

et

!

x0. 4
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containing ¢
usually one
several W i
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v: verb-v

proW: p
phrase.
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B: affixless particles, occurring as whole
sentences.

C: conjunctions, occurring between two
like constructions, sometimes before a
single construction.

D: generally affixless adverbs, insertable
in whole clause or verb constructions.

R: roots, most of them appearing both as
s part of some N and as a part of some V
(i.e. common to N and to V).

N: nouns, each is head of a noun-phrase
M which contains one or several N; there
are from zero or one M up to several in each
¢lause; N with affixes may oceur in positions
of Vor A.

M: see N.

n: noun-vowel morphemes, R+n = N.

proM: pronouns, substituents for noun
phrase.

A: adjectives, oceurring with N or in
position of N.

a; adjectival noun-vowel morphemes,
R+a = A (or rather, = adjective-position
N).

V: verbs, each is head of a verb-phrase W
gontaining one or two or so V; there is
usually one W in each clause; there may be
geveral W in WCW constructions; V or W
with affixes may occur in positions of N or A.

W:eee V.

v: verb-vowel morphemes, R+v = V.

proW: pro-verbs, substituents for verb
phrase.

P: prepositions, occurring primarily be-
fore M.

T: article; in Hebrew, and perhaps in
English, T can be viewed as a member of
mm.

vn: V-4vn = N, and in general:

xy: X+xy = Y, eg. M+4mm affix =
M; N+na affix = A,

Korean clause-finals and sentence-finals
(verb affixes occurring only at clause and
sentence end respectively) can be viewed as
special subclasses of ww (with important
distributional characteristics absent from
ww in English or Hebrew).

Korean e genitive occurs only in NeN =
N, hence is like some occurrences of certain
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P, or else like an nn which yields only non-
final N (since Ne could be viewed as non-
final N).

Korean nv can also be analyzed as V
(the verbs i, ha), yielding N+V = last
part of a clause; if we take i, ha as verbaliz-
ing suffixes, they yield N+4-nv = V.

Korean vn (participles, gerund) change a
V or clause (V with preceding N) to N.

A clause is defined as a substructure of
a sentence, ending in /,/, such that a sen-
tence is merely a sequence of clauses, at
most with C between them. A sentence is &
structure, ending in one of /.?4!/, such that
a discourse is a sequence of sentences.

= indicates that there are very few mem-
bers in the class.

+indicates that there are very many mem-
bers in the class.

From this table we can read off K—E,
E—-H, K—H; E—X is the reverse of K—E,
and so on. When we say, for example, that
C occurs both in E and in H, we mean that
both E and H have a class of morphemes
with roughly the distribution stated for C.
The detailed distributions of Hebrew C and
the English C may be quite different. Some
of the differences will appear in the very
sketchy distributional statements below,
but many more are not indicated here. It
may be possible to minimize the differences
between two languages by classifying the
morphemes in both with maximal use of
approximately the following ecriterion: If
some morphemes A of language A have
(major and regular) similarities of distribu-
tion with some morphemes B of B, we form
a class z representing the common distribu-
tions of o and B. Then the distribution of
A is z plus A—z (which are the additional
distributions of A over and beyond z), and
the distributional difference between a and
B is the sum of A — z and reversed B — z.
When we do this for all the morphemes of
languages A and B, we are constructing a
joint system of morpheme classes in much
the same way as we construct morpheme
classes for a single language (there too we
maximize the grouping of morphemes with
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gimilar distributions). To some extent this
has been done in the table above, for ex-
ample when Korean clause finals and sen-
tence finals were considered to correspond
with (or be in the same joint class as) ww.
2.2. The table below gives the occurrence
of the above classes in each language. The
sentences of each language are built out of
the classes vie the intermediate structures
shown in the column for that language. The
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transfer instructions are those that ¢

us from one column to another, and iy
particular from each row (e.g. the W of K)
to the corresponding row in the other eolump
(e.g. the W of E). To take a simple example,
V of E minus V of X consists in the inclusigy
of A ar. We can generate each structure of
English by adding to the corresponding
Korean structure whatever is the difference
between the two.

Major morphological structures

K E H
Bentence clause with particular ww M M
with! = name with vocative suffix w w
soma A A
some D
Bentenco some B B M
with.orford = some M M A
{M + certain mm,} (clause,] clause D D
some A loW
clause clauss
Clause = (M) W C) ID] MW |PM} {C} {D) MW (PM)
M (proMy) (P) M
= M) ]
w (D) (V + gerund) V ww (D} tww) (V to] :rl.:'vﬂf (D) (ww) (Vo) V ({530 (D)
Ve Vivv) Vivv} R v {vv)
N nv N nv
A v
M= {N] N (-N) (mm} T{[DIAIN{mm}
(T){DJA when no N follows | (mm) N [¥] (prody)( (e} PAI) (be8)
MPM
MtV . .
Mwh8 {mm)N (A1) [ N) (prod{s) ({3e)PM) (8e8)
N= (Ne)N
before N or mm also {N)N + ¢on first N, Y on others R n (an)
clause + participle Ninn)
V + gerund Vvn ¥ vo
A an A an
Nm= final bound N atema
A= A [aa} Ra
N na N na
Vv
Dm Aad
X = XCcX XcX
some X{,}X same X{,)X

( ) indicates zero or one, | ] indicates zere or more, other-

wise each item accura once.
prohds: third.person pronoun,
* maln stress,  secondary streea.
English mm extends over following W.
Hebrew mm extends over all N and following W (but the E: whk relative
article in gero over N, W),

H: 2 'to’

Xy indicates that both xy and x1 oceur.

el accusative preposition

e ‘that'
K:e genitive

ww includes preverbs {can, etc.) and tenses

po. 4
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\The same remarks hold for this table as
-.'. the preceding one. Except that there is
e room here for modification and for
'nuity in so stating the structures, and
L 50 arranging their substructurings, as to
| out maximum similarity between any
. languages. Also, the instructions needed
- change & line of K to the corresponding
L s in E can be stated in various ways,
\s of which can be simpler or can be more
milar to other instructions required else-
where.

Even these rough tables show the greater
milarity between E and H as against K,
e former two being members of families
shich have (and to an even greater extent
1sd) considerable structural similarities.

3, Languages differ from each other in
iheir sounds and in the phonemic relations
among the sounds. This is a matter of no
mportance for written translation, where
sch morpheme can be treated as a primi-
live entity. However, it is relevant for lan-
guage-learning, and for linguistic distance
aod type.

31. The most direct way to measure
phonetic difference is to match those sounds
{ound types, sets of similar free variants)
which are closest in the two languages. For
emmmple, we set I{orean m corresponding to
English m, Korean i corresponding to
English i. The phonetic differences in a
torresponding pair may be small or large,
and will have to be stated. The practical
mlevance of this matching is obvious, since
2 learner will usually substitute his own
soands for the nearest ones in the new lan-
guage, or hear the new ones as the sounds
nearest them in his own language. In some
eases the differences and similarities be-
tween certain sounds of A and the possibly
matchable sounds of B are such as to permit
8 number of alternative pairings: e.g.
Korean = could be matched with English e
{different in that it is lower), or with English
B (different in that it is higher).* However,

1The relation of one matchable pair to the

tthers often is desisive for determining which
thonemes to match. For example, since English
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there are gross similarities among most lan-
guages in respect to kinds of sounds (e.g.
often labial, dental, palatal; stops, spirants,
vowels; voiced, voiceless), so that the candi-
dates for pairing are usually within a small
group: to English p or b {or the p allophone)
one could only match Korean pp, ph, or p
(or the allophone b}, but not, say, m or t
or i. Finally, there may be new sounds in
A, i.e. ones which are left over after pair-
ings, or are so different from anything in B
that they are not paired with any sound of B.

The list of phonetic pairings and new
sounds constitutes one set of differences
between A and B, covering all the utter-
ances of those languages. The phonetic
elements common to each pair constitute
the common Z, and the differences are the
A—Z and the B—2Z.

To this may be added the differences in
types of sequences (clustering, ete.) be-
tween the sounds of A and the correspond-
ing sounds of B. Learning considerations
may favor certain correspondences as against
others, in order to center the attention on
certain phonetic differences or types of new
sequences which are easier to learn (easier
in general, or easier for the speakers of the
particular language).

3.2. The grammar of a language lists its
sound types and their phonemic relations
(how they are grouped inte phonemes). Once
we have the sound correspondences, the
remaining phonological difference between
A and B lies in the phonemic status of the
corresponding and new sounds. This would
seem to be quite a job, since in each lan-
guage each of the sounds may be a free or a
positional variant of some other sound, or
may contrast with any particular sound in
one or all positions, or may constitute a
whole phoneme by itself, and so on.

It is possible to combine the sound cor-
respondences and their phonemic statuses
in some chart such as the following, upon
which the transfer instructions can then
draw:
tias two front vowels higher than its @, and Korean

has two higher than its m, it is far eimpler to
match E and K i-i, e-e, mm, rather than E e-K .
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-
hale pho- | ditto, b X doesn't
= ;ui::cl pud &:nréi:i'c in Igpo;ta;tog{-s x is o posi- trasts & sound t‘;ﬁe 51::",
sequence {except | tions where it is | tional variant e ra:/ ?{'w“hh € pegls
K for variants noted | absent in the other| (of y: /) with ¥ x/y ino:.lh: ofi"“"“"
[ ere} guage iz er
—
x is & whole phoneme or m,n,p 88 (E, z),
phonemic sequence (except [ i, e, e, a,0 pp(b), tt(d),
for variants noted else- u(K. u) kk(g);
where) a{K, g} ph(E. p),
uw(K., u) th(t}, kh(k),
ch{€); ¥, w;
clusters
—
ditto, but x occurs in im- | 1
portant positions where it
is lacking in the other lan-
guage
x i & positional variant of p/b ete. x/h
y:x/y I/r x/h
Bi/a mb/m, nify,
i/h 471
x contrasta with y: x/y PY/p, ete.
x doesn't oceur as a sound flap d/d
type, but y oceurs in the po-
sition where x oecurs in the
other language
x doesn’t oceur as & sound v, 0,5, £, j,the flap t
type nor does y (if x/y) pre-r vowels

Where the corresponding sounds are writ-
ten differently for the two languages, the
spelling for one of the languages is put in
parentheses,

Example of alternative statement: If
K. u were matched with E. u, then K. u and
# would be matched with E. a and A; but
E. o and A are positional variants of each
other (3 being unstressed), while K. u and
¢ are full phonemes without stress restric-
tions. K. 1 occurs in the special cluster 1,
where E. 1 does not (except across juncture);
on the other hand, English has many clus-
ters lacking in Xorean.

K. tt has been matched with E. d, and
K. th with E. t (and so for the whole series),
which is the way Xoreans usually interpret
English sounds (Lukoff). Other matchings
are possible instead.

The entries in each column list the sounds
that have the particular phonemic status
stated at the top of that column, for one
language. And the entries in each row ligt
the sounds that have the particular phonemie
status stated at the head of that row, for
the other language. The chart is so arranged
that the entries at a given column-row in-
tersection show how the phonemic status of
the given sound differs in the two languages.

For each sound in the chart we can change
its phonemic status, from that of the column
in which it is, to that of the row in which it
is. Then we get an over-all change from the
phonemie status of the sounds of the column
language (English in the chart above) to the
phonemie status of the corresponding sounds
in the row language (here, Korean): K—L.
And analogously from the row language to
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jpe column language. The chart thus serves
the purposes of transfer, since the instruc-
Hions required to generate one language from
ihe other can be read off from it} It is
uniquely reversible, and in it K—E is the
reverse Of E—I(.

It is possible to modify the chart for
yarious purposes. For example, whenever a
sound appears more than once (or whenever
s phonetic similarity between the two lan-

es has not been expressed as s corre-
ondence) there is room for some rearrange-
ment of what sound types shall be taken as
corresponding, and what is the resulting
phonemic difference. Thus we can say that
the Korean 1/r phoneme corresponds in
certain positions (where its variant is 1
to the English 1 phoneme; and in other
positions (where its variant is & flap r) to
the English r phoneme; while the Korean I}
oneme corresponds phonetically to Eng-
lish double 1 across juncture, or is a new
sound cluster corresponding to nothing in
English.* Or we can say that the Korean 1l
phoneme corresponds to the English 1
phoneme, while the Korean 1/r phoneme
(with its 1 variant) corresponds to the
English r phoneme.

If such modifications can be carried out
all the way, the resulting chart would have
each sound appearing only once, and its
column and row would indicate its full
difference of phonemic status in the two
languages. In doing this, the headings of the

4 The chart does not show what are the phonetic
differance (and similarities) between correspond-
ing sounds, nor does it show most of the differences
in phonemic sequence (clustering, etc.). These
were congidered in 3.1

 Double | oecurs in English only across june-
tura. In Korean there iz an L sound, with some
phonetic similarities to a long 1 (and analyzed by
Lukoff ag a cluster of two Korean 1) which often
otcurs across motpheme boundary: kil road,
killo by the road (though there is no Korean open
juncture here). However, there are also eases of
Korean L not astride morpheme boundary; hence
it would not be desirable to write every Korean
L s I-1 for English readers, but rather to write it
aa a cluster of 1 plus 1—new for English readers.
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columns and rows would be modified (and
increased) to suit the particular sounds and
their differences in status. Such a modified
chart would give the most organized set of
instructions for generating the phonemic
statuses of one language out of the other,
and would thus measure the difference be-
tween the two languages in this respect.

For teaching purposes, special considera-
tions are involved. Certain changes in
phonemic status (for corresponding sounds)
seem especially hard to learn. If two sound
types are positional or free variants of each
other in one’s langusge, it is quite hard to
pronounce their corresponding sounds as
contrasting phonemes in another language;®
or in general if x is a positional variant of y,
it is hard to pronounce x in the position
where y occurs in one’s own language: e.g.
for an English spesker to pronounce un-
aspirated p in word initial. In such cases it
may be preferable to assign the corre-
spondences on the basis of some other (per-
haps less obvious) phonetic similarity; so
that for example if an English speaker has
to learn initial unaspirated p, it might be
presented as the correspondent of English
b (with the phonetic instruction that it
ghould be devoiced), rather than as the
correspondent of English p (with the
phonetic instruction that it should be de-
aspirated).

4, Any transfer between two languages
will have to substitute the morphemes of
one language for those of the other. In most
cases this is a matter for a dictionary-like
listing. However, some languages have
many cognates in common, or many bor-
rowings in one or both directions, or many
international words; the latter may com-
prise a large part of the vocabulary of
technical articles even though not of the
language as a whole. In such cages, it may

$E.g. a Korean says kil road, kiri road (as
subj.}; but in speaking English he will have to
pronounce, by the side of keel, teary, also fear,
mealy.
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be worth-while to set up instructions that
would generate the words of one language
from the semantically corresponding words
in the other which have sufficient phonetic
similarity (or whose phonetic difference is
sufficiently regular); this would replace
listing of translations for these words. For
example, in many international words the
English sound 2 corresponds to o in other
languages. This is specifically the case for
words which are spelled with o in English
(and in the other languages), e.g. comic,
historic; and such facts may be usable in
the transfer instructions,

Such vocabulary-transfers mean that
for a certain set of words or affixes, we can
gay that the morphemes in both lenguages
are composed of the same common elements
or spelling; except that in this case the ele-
ments are not the phonetically correspond-
ing sounds or phonemes, but rather the
sounds or phonemes that oceupy corre-
sponding positions (i.e. replace each other)
in the two-language forms of this common
vocabulary, These pairs of vocabulary-
corresponding phonemes bear some re-
semblance to morphophonemes, ie. to
phonemes which replace each other in dif-
ferent positional variants of a morpheme;
however the morphemie groups here within
which the replacement oceurs are not allo-
morphs but translations.

In contrast, morphophonemics proper,
which connects the allomorphs of a single
language, is usually very different from
language to language. This applies even to
the regular and phonetically “reasonable”
morphophonemics of the various languages;
though some assimilations, such as devoic-
ing at word end, occur under fairly similar
circumstances in different languages, And it
applies for more to the irregular morpho-
phonemics and suppletions, which oceur in
particular morphemes and have no phonetic
basis. Here no transfer instructions can be
devised, except to drop the morpho-
phonemics of the old lanpuage and to add
that of the new. In language learning, and in
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constructing any translation Procedure
these two steps have to be included, p

When it comes to the actual listing of
words or morphemes in one language apg
their translation in the other, we find that
one word may have several translations, dye
to the different ways in which ranges of
meaning are covered by vocabulary in dif.
ferent languages. Where two different, wordg
in one’s own language are translated iptg
the same foreign word (i.e. vocah
transfer is many-one), no special ingtrye-
tions are needed; nor is it even necessary to
call attention to the fact that the two trang-
lations are the same. But the transfer ig
then not uniquely reversible; for, starting
from the other language one would not know
which reverse translation to use. When one
word in one's own language has two transla-
tions in the foreign, we meet the same one-
many transfer that the foreigner meets
{above) in reversing our many-one situg-
tion. (And the difference in translation may
not coincide with any difference in meaning
perceived by the native.)

Sometimes it is not of great moment which
translation is used, though violence may
thereby be done to style and subtleties of
meaning; in this case we may call the two
translations free variants for the transfer,
Where the choice of translation is important,
and is determinable by something in the
environment of the given word, we msay
speak of the two translations as positionsl
veriants of the transfer of the given word.
(The positions being the environment of the
given word in the starting language.) The
determining environment is often a gram-
matical or other necessarily-oceurring fea-
ture; in this case we can consider that the
starting material is not merely the word in
question, but the two environmentally-
distinguished oecurrences of the word plus
its environment, and each of these then has
only one translation. E.g. table in N posi-
tion may have a different translation from
table in 'V position, check in check up may
have a different translation than in check
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. Or the determining environment may be
o presence in the same sentence or dis-
of other words drawn from one part
o the voeabulary rather than from another
log. Masses in sentences containing wup-
ising, classes may translate differently than
s in sentences containing charge, field).
jn such cases the instructions may have to
for 8 sampling of certain neighboring
gords (often from among the members of
ioular word classes only); the unique
sranslation would then be not of the original
sord alone, but of the word in the neighbor-
hood of certain particular word sets.

5. The transfers of 2, 3 were based on
certain similarities and differences of the
whole set of utterances A and the whole set
Bin grammatical structure and in sounds.
They do not lead us from any sentence of A
{o the particular sentence in B which is the
translation of A. The transfer of 4 does some-
hing of this, since it takes us from the words
of A to their translations in B. But this is
far from enough. For one thing many words
do not occur alone (e.g. prepositions, verbs
in many languages), so that they cannot
reslly be isolated for translation, and are
often translated in stilted or non-comparable
forms (e.g. ‘speak—parler’). More impor-
tant, certain morphemes and words have a
great variety of translations, depending on
environmental structure. This holds espe-
dially for those with more “‘grammatical”
meanings, like articles, prepositions, cases,
tenses, and affixes in general. Often these can
be adequately translated only when their
environments are grammatically defined.
Finally, translating the morphemes (“‘word-
by-word’’) is in any case not enough for
translation, since the grammatical interrela-
tion of the morphemes in each language is &
matter of the subdivision of the sentence into
eonstituents (in successive inclusion), which
will often differ in the two languages; and
the order of the morphemes within each
tonstituent will often differ. The analysis
of a sentence into successively included
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constituents, and the composition and order
of smaller constituents (down to morpheme
classes) within each constituent, is there-
fore necessary for any method of translation
that is to be reducible to mechanical pro-
cedures. And it is in general an interesting
transfer question, to ask how sentences
which would translate each other differ
grammatically, ie. what grammatical
changes have to be made in a sentence of A
to obtain the particular sentence {or sen-
tences) in B which would translate it {given
the transfer of dictionary morphemes).

B.1. We therefore introduce a transfer
relation between each sentence of A and its
translation in B, or between each gram-
matieal construction of A and its translation
in B (i.e. the part which is common to all
the B translations of the various A sentences
containing the A construction). A new con-
gideration is thus added, which alters many
of the correspondences of 2. Where in 2
many constructions and subdividings had
no parallel, here we can find—on a transla-
tion basis—a parallel in one language to
almost everything in the other. (Almost
everything in any language can be trans-
lated into any other.) Furthermore, dif-
ferent grammatical constructions in A may
be translated by only one or & few gram-
matical constructions in B; and two A
constructions which are similar in A may
go into two (or more) quite different B
constructions.

In the matter of morpheme classes, N
and V, for example, were matched in English
and Korean by their distribution, and A
was unmatchable. If we ask how these ap-
pear in translation-paired sentences, we
find that English N morphemes translate
generally into Korean N morphemes,
English V into Korean V, English A into
Korean V4vn (participle), English N-4-na
into Korean N. English A thus has a transla-
tion correspondent in Korean, even though
it doesn’t have a morpheme-class corre-
spondent. And even though the structural
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breakdown of 2.2 shows English N+na as
substitutable for A, these two are translated
into different constructions in Korean.

In the structural analysis of 2.2 we find,
for example, no Korean parallel to the
M wh S structure of English (The man who
came; The man whom I saw). But under
translation, we find that M wh S is usually
translated in Korean by V+4vn N, which
also translates English V+4va N and AN.

6.2, We can move in a more or less
orderly fashion, from the actual pairs of each
sentence and its translation to the sum-
marized transfer instructions, by means of a
chart of the following kind.

o[l
V + pers. v T
pers. + V v

ViV VAN Y N
A Be pers. + V v v

ani v

(Bni) e— Vv

(ani) —ti v

Preverbs are will, shall, can, could, may, ete.
V + pers. indicates that the personal ele-
ments are suffixed; pers. 4+ V that these are
prefixed. ani e— or e— is a prefixed ‘I
ani — ti or —ii is & suffixed ‘I’

Across the top we list various sentence
types (or independent sub-structures of
sentences) in one language (English)—
each representing the many sentences which
have that structure in English grammar.
Down the left side we do the same for the
sentence types (or sub-sentence structures)
of the other language (Hebrew). Then we
check which column is a translation of which
row (and which row is a translation of which
column).
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When we find that & structure in opg
language is translated into twg Or morg
structures in the other, as in the case of
English V io ¥ or Hebrew 4 e pers, 4y
we try to sub-classify it into two or moré
structures, each of which will have only opg
translation. If the structure ig in termg of
classes, we may succeed in this by dividjng .
class into subclasses. If possible, we find
some property that distinguishes thegs sub-
classes. E.g. if we wish to subdivide. the
preverbs 5o as to match the Hebrew futirre
tense, we note that the preverbs iy and
shail differ somewhat from the others, ang
have some characteristics of a tenge: wil]
and shall replace -ed when certain replace.
ments occur elsewhere in the sentence (eg.
when yesterday is replaced by tomorrow),
and will probably has a frequency mare
similar to that of —ed than to that of other
preverbs, such as can, may.” Since 1] and
shall are the two preverbs which translate
the Hebrew tense pers. + V, just ag —¢f
translates the Hebrew tense V -+ pers.,
we are glad to find grounds within Erglish
grammar for separating them off from the
other preverbs. When we cannot find g
property that would subdivide our strue-
ture so as to fit the other language, we
simply list the members of the amaller sub-
class: thus in Hebrew V Ib V, the first V is
divided into two sub-classes, the smaller
one consisting of yaxol can, muxrax must,
etc., and translating the English preverbs.
We can also separate off from the preverbs
those members which are translated into
A ¥ pers. + V: namely, may, might, should.

If the structure is in terms of morphemes,
and sometimes also when it is in terms of
classes, we can achieve unique translations

TIf will ¥ had from the start been listed 08 a
separate English entry, it (with skall V) would
have had & unique Hebrew translation (except for
differences in the range of the tenses). However
will is most naturally seen in English structure a8
& member of the preverb group (rather than as 8
tense), and is not easily distinguishabla gram-
matically from the preverhs may, might.
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oaly bY finding some diagnostic element in
he environment. Thus I is translated as

i) e— if will V (or, in Hebrew, its corre-

ondent pers. -+ V) follows; as (ani) —
g if V-ed (or V - pers.) follows; and as
ani otherwise. Hence we subdivide I plus
s environments into these three sub-classes,
each consisting of I plus certain environ-
ments, and each having a unique translation
i Hebrew.

TFinslly, some structures or sentences of A
will resist any separation into unique trans-
jstions. This happens when the two or more
translations of the A form are distinguished
by semantic or stylistic differences which
gre not readily expressed (or expressible)
in A: a semantic example is Hebrew ata
you m. &4., at you f. sg., atem you pl. for
English you; a stylistic example is English
will and shall for Hebrew pers.+V. Non-
ynique translations also occur when there are
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recognized ambiguities in A: He ticd it may
refer to equalling a mark or to making a
knot. Whether or not the two uses are
considered homonyms in the original lan-
guage, they are homonyms for the transfer,
in the sense of having separate translations.
In this case the ambiguity can often be re-
solved by adding various environments; but
these are usually not classifiable in a simple
grammatical way, and the problem reduces
to that of vocabulary translation.

In general, the work of breaking down
both the top and the side listings so a8 to
reduce cases of double translation can be
carried on almost without end, and will
goon get us involved in what are called
individual idioms. One simply stops the
work at some level of detail, with structures
which have roughly unique translations in
the other language. The amended chart now
looks something like this:

will wreverbs not | 4o
v ted cle-
shall ¥ [ RO SV v

ma)
mlabt } +v Tem{f | T30 f1ved

Ved
It's Athat N
tigh s {ﬂn v

other
V+1aV

eifar
naxon}le pera. V
ele.

other
A4 Ee {pera. v
V pers.

J-A
i

i e + pers. 4+ V

8 V + pera. - ti




Within the given limits of detail, such an
amended chart gives a one-one transfer
between the languages. Starting with the
broken-down structures listed here for
English, one can change each listing to its
Hebrew counterpart and thus obtain the
Hebrew sentences which translate the Eng-
lish. These changes therefore constitute
H—E, ie., they show what instructions
have to be added to English to obtain He-
brew. Going the other way, reversing each
change, we start with Hebrew and end up
with English: this is E—H (what is neces-
sary to obtain E over and above H). Since
each of the changes is a replacement of one
linguistic structure by another, they can be
viewed as a kind of grammar (of a trans-
formational type): H—E is a grammatical
appendix to E; and the grammar of E plus
H-E yields H, and is thus an indirect
grammar of H (via E). In this breakdown,
E—H is the reverse of H—E, and each
measures the morphologieal difference under
translation (for translationslly-paired sen-
tences) between the two languages.

5.3. One can also try to construct the
simplest and most inclusive in-between
grammar, which would have a common
part for each structural pair (e.g. V+affiz
as a common part for V4-pers. and V4-ed),
Then certain changes would yield E out of
this Z, and other changes would yield H out
of this Z. The difference between E and H
would be the sum of these E—~Z and H—Z
changes. Given certain kinds of similarities
between languages such a formulation in
terms of an in-between grammar may be
gimpler than a direct E—H.

6.4. After we have the one-one chart, we
can consider a further problem. The cate-
gories of the broken-down listings are often
not natural ones for each language taken
by itself. They were constructed so as to
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yield a one-one relation. But for many
purposes, e.g. translation or language legr,.
ing, a many-one relation from the native ¢,
the new language is no trouble at all, Th,
only trouble lies in the fact that the reverg,
would be one-many (i.e. would have severg)
translations among which we could pog
choose). If we are not interested in the re.
verse, we can simplify our listings to make
many-one {as well as one-one) correspong.
ences. For example, going from English to
Hebrew, we could match both preverb41
(except may, might, should) and V to ¥
with Hebrew V ls V. We can even try to
give this a new one-one form, by considering
preverb+V as a sub-class of V fo V, different
only in that {o has a variant zero after pre.
verbs.t Similarly, we can consider will
as different from preverb+V, and closer to
V+ed, something which is made easy by
the fact that the concepts of future and past
“tenges” are common, and are associated
with will and ed.

In this way we obtain a revised grammar
of English based as far as possible on the
categories of Hebrew, to the extent that
such categories can be supported in English.
The changes necessary to obtain Hebrew
out of this revised version of English struc-
ture are fewer than before, We can thus
work toward a minimum H—E. The same
can be done in the other direction. But in
the other direction we would revise Hebrew
grammar in an English direction, and the
resulting E—H (E over and above revised
H) is not in general the inverse of H—E
(H over and above revised E).?

# In doing 8o, we use the fact that preverbs look
somewhat like verbe (I can, like I see), even
though from other points of view they are nob
verbs (I can is analyzable as I + preverb + zer0
pro-verb)}.

* It ghould be clear that only the form of the
grammar is revised in each instance, The revised
grammar is atill a grammar of that langusge,
which correctly gemerates the sentences of the
lanpguage.
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