International Journal of Knowledge www. [jkip.org
and Language Processing KLP International ©2012 ISSN 2191-2734
Volume 3, Number 3, 2012 pp. 2735

An Experiment of Machine Translation of Chinese Double-object Construction into
English based on Semantic-selection Translation Model
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ABSTRACT. Eleven Chinese double-object sentences with different thematic combinations
were translated automatically with “Yaxin CAT 2.5, a commercialized Chinese-English
machine translation system. The results indicate that the system failed to deal with most of
the sentences. Then taking advantage of the self-defining grammar function of this system,
grammatical patterns of translating Chinese double object sentences into English were
added to the system but the transiated version were still not satisfactory. At last, with the
“class” technique of the system, machine transiation models based on semantic selection
were added to the system and relatively satisfactory automatic machine translations were
produced by the system.
Keywords: Double-object Construction; Machine Translation Model; Semantic Selection;

“Class” Technique

1. Introduction. Double-object construction (DOC) is one of the important syntactic
constructions in Modern Chinese and translating sentences of this construction is one of the
difficulties in machine translation systems. The authors first investigated the treatment of
DOC in “Yaxin CAT 2.5”, a commercialized machine translation system and found that the
results were far from being satisfactory either using the grammatical rules of the system or
without using any grammatical rules. “Yaxin CAT 2.5” offers a “class technique” in the
system and the users can add machine translation rules to the system and can choose to use
the user-defined translation rules or not in the process of translation. Machine translation
rules using “class technique” can be written based on semantic selection properties of
different verbs. An experiment of was made on translating Chinese double-object
construction into English based on semantic-selection translation model with “Yaxin CAT



2.5”. The experiment process and results are as follows.

2. Examples of and Analysis on Machine-translated Chinese Double Object
Constructions into English

2.1. Chinese double object sentences and their English translation. Xu (2004) provides
11 types of Chinese double object constructions in accordance the thematic combination of
the two objects. We first write out them in sentences and offers a human-translated English
version for reference (table 1), then put them in a machine translation system for automatic
translation and make an analysis and evaluation of the machine-translated results.

TABLE 1. Chinese double object sentences for machine translation test and

human-translated English version for reference

Thematic . Human-translated English
No. . . Chinese sentence .
combination version for reference
1 source + theme PRE5K =—AF5 | You buy a book from Zhang San.
2 goal+ theme YRk ——3A% | You pass a brick to Zhang San.
3 beneficiary -+ theme VR = —ekk ?{oznreward Zhang San with one
uan.
A Bl — .
4 beneficiary -+ content 1 % MEFK ==K | You give Zha.ng San three days
I (] for compensation.
5 malficiary +patient YRFT 5K =—/i | You break a bowl of Zhang San.
s =—t%
p patient+ theme GSTEIN BeF | You steal a watch from Zhang
* San.
: RIRZEIK =Tk | You waste five day’s time of
7 patient+ content Ff 7] Zhang San.
8 object +result PRIt 5K —=—119 | You spit at Zhang San.
R H 5k =—A> i i
9 object + theme PRI 45K I~ | You introduce a friend to Zhang
Jilila San.
. PRI 5K =—" | You report a piece of good news
bject+ tent w
10 objeetmeomien SRIERS] to Zhang San.
11 | object+title PRAY 5K = 2) 55 You call Zhang San John.

2.2. The machine translated results of “Yaxin CAT 2.5” and analysis. “Yaxin CAT 2.5”
is commercialized software developed by Yaxincheng Software Company of Beijing
(Yaxincheng Software Company of Beijing 2000). Both the grammar library and lexical
library of “Yaxin CAT 2.5 are open to the user: the user can made changes to the grammar
library and lexical library; the user can choose to use or not to use the grammar library and
lexical library provided by the “Yaxin CAT 2.5” in the process of machine translation. With
these characteristics, we can make machine translation experiments in “Yaxin CAT 2.5”.
First, let’s look the automatic translation results without any grammatical rules (table 2).
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TABLE 2: Machine translation results by “Yaxin CAT 2.5” without any grammatical rules

No. Chinese sentences Translation by Yaxin CAT 2.5
1 PRFTK =— A You bought Zhang San a copy of book.
2 PR 5Kk = —Hen% You past Zhang San a piece of Brick.
3 PRE K =—Ju4k You award Zhang San one Yuan money.
4 PRAMETK = = REJ[E] | You Compensation Zhang San hour.
5 PRFT 5K = — W You Dozen Zhang San one bowl.
6 PRk =—8F% You Stole Zhang San a piece of Wristwatch.
7 PRIR %K —FRISFTA] | You Waste Zhang San penthemeron hour.
8 PRtk = — 9% You spat Zhang San mouthful sputa.
9 PR 25K =—" K | You introduce Zhang San one friend.
10 R 5k = — AN U

E K L You Report Zhang San one hot wire.

11 PRIY 5K =255 You cry Zhang San John.

From table 2 we can see that, without grammatical patterns, the system simply translates
Chinese into English word for word and chooses English word according to the first
definition in the Chinese-English dictionary of the system, therefore many problems can be
found in the translation. For example, in the sentence No. 5, the Chinese verb “fJ” is
translated into an English noun “dozen”. Such a translation is far from being satisfactory.

We know look at the translation with the grammatical patterns provided by the system
(table 3).

TABLE 3: Machine translation results by “Yaxin CAT 2.5” without any grammatical rules

No. Chinese sentences Translation by Yaxin CAT 2.5

1 PRI = — A, You bought Zhang San a copy of book

2| Rk = —Hg, You past Zhang San a piece of Brick.

3 | IRFEk=—rutk, You award Zhang San one Yuan money.

4 | IRAMETK = =K [A], You the recovery for Zhang San hour.

5 [ IRFITK=—" Wi, You Dozen Zhang San one bowl.

6 | Rfk=—FEK, You Stole Zhang San a piece of Wristwatch.
7 | ARIR PGk = KIS (A, You dally Zhang San penthemeron hour away.
8 PRE5K = — [, You spat Zhang San mouthful sputa.

9 | IRITEHIK = — DA You introduce Zhang San one friend.

10 | IR K =—1IFEE, You report on Zhang San one hot wire.

11 | fRA5K = 2y, You ask Zhang San John to.
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Compared with table 2, the translations are the same except No. 4, 7, 10 and 11. Even for
these four sentences, their English version is still far away from the human translation. For
example, No. 11, the English translation is not a complete sentence. After investigation, we
find that, for “3%. 3. . $T. fiyr. k. /41>, there are no grammatical patterns and for
“RMEL JRFE. k4. IY”, the grammatical patterns provided by the system are as table 4.

TABLE 4: the machine translation grammatical patterns for “#M¥, R, 5. UL in
“Yaxin CAT 2.5”

Chinese English model
model

Az make #1 up
M * compensate #1 for
A * the recovery for #1
R * squander #1 away
R * molder #1 away
R * fribble #1 away
R * fool #1 away
R * dally #1 away
A * report on #1
. * ask #1 to

The symbols “*” and “#” are those in “Yaxin CAT 2.5” used for defining translation
grammatical patterns. The common syntactic patterns or grammatical patterns are centered
on some words or some type of words. In the actual usage of language, what to be changed
are some words or word groups. “Yaxin CAT 2.5” takes advantage of this characteristics of
language and makes some expansion in order to help in machine translation: for the fixed
parts of the sentence, no changes are to be made both in the original text and translated text;
for the variable parts, “*”is used in the original text and “#” for the corresponding
translation. In the process of machine translation, the system will analyze the original
sentence and compare it with the defined grammatical patterns, if there is/are some
grammatical pattern(s) matched, the system will replace “*” in the original into “#” in the
translated text. The number after “#” indicates the translated words corresponding to the
number of “*” in the original text: “1” for the first“*”, “2” for the second and so on. For
example, the first rule for “#M%” —* make #1 up 7, in translation, the system will put “%p
£%> into “make...up”, and render what after “ % %> into English and put the English
between “make” and “up”. For example, “#M3451 2% will be translated into “make the loss
up”. From table III we can see that for “#Mx there three rules, and for “JR %% five and for
“fix 75> and “HY> one respectively. However, all these rules are for one element after the
verb and are not good to deal with double object constructions.

In one word, for the 11 sentences, either there is no grammatical pattern at all or the
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existing rules are for one element after the verb. So for double-object sentences, the system
cannot translate them rightly. Therefore, proper grammatical patterns dealing with double
object-sentences should be added to the system for translating them.

3. Grammatical Models for Machine Translation of Chinese Double Object
Construction into English

3.1. Grammatical models for machine translation of Chinese double object
construction into English. We write out the translation rules following “Yaxin CAT 2.5”
convention (Table 5).

TABLE 5: Grammatical patterns for translation some Chinese double object sentences into

English

No. Chinese sentences Chinese model English model
1| IREIR=—A, SKH* buy # 2 from # 1
2 | Rk =—Hrg, I+ pass #2 to # 1
3 | REHK=—I%k e reward #1 with #2
4 | IRAMETK = =K, A * give # 1#2  for

compensation
5 | IR¥TIK =— i, FT* * broke #2 of #1
6 | IRfIk =—FEK, fhir* * steal #2 from #1
7 | IRIR 5K = K T, TR B+ waste #2 of #1
8 | ARM:FK =K, [+ * spit at #1
9 | IRIrAHK =—"AK, ik introduce #2 to #1
10 | RIRETK =—NMAHE. i report #2 to #1
11| fRubaK = 29, ML # call #1 #2

The 11 sentences in Table 5 represent the 11 types of thematic combinations of the two
objects in double object construction. As we all know, the morphological changes in
modern English is not evident so the thematic roles are not reflected in morphological
endings: some thematic roles are reflected by different prepositions, whereas the most
thematic roles have no special marks, just as the case in Modern Chinese.

There is another interesting phenomenon in English: verbs with similar meanings may
use different prepositions, i.e., similar thematic roles are expressed by different prepositions.
For example, when Chinese words “ffii” and “#8 are used in double object construction
VN|N_, the thematic roles for N; in “fif NiN2” and “#f N1N,” are both “malficiary” and the
thematic roles for N> in the relevant constructions are both “theme”. Whereas in English,
one must say ‘“steal something from somebody” and “rob somebody of something”
respectively: the “theme” role for “steal” is expressed with no preposition and that for “rob”
is expressed by the preposition “of”’, while the malficiary role is expressed by the
preposition “from” for “steal” (the thematic role here is better understood as “source”) and
that for “rob” is expressed with no preposition. Therefore, the English pattern in the table is
not given in accordance with thematic roles in Chinese, but according to the concrete
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circumstances.
3.2. The machine-translated results after the grammatical models are added to the
system

We add the rules in table 5 to the system and get the translated results as in table 6.

TABLE 6: The results after using the grammatical patterns

No Chinese sentences Translation by “Yavin CAT 2.5”

1 [ R =—A, You buy from Zhang San a copy of book.

2 | IR IR =— 8%, You pass to Zhang San a piece of brick.

3 X e You reward with Zhang San with one Yuan
Money.

4 IR = = T[], You give for compensation Zhang San three
day time.

5 | ARFTIK =—" i, You break of Zhang San one bowl.

6 N =R et Yqu steal from Zhang San a piece of
wristwatch.

7 | RIRPIK —FH KBf[A], | You waste of Zhang San five day time.

8 | fRIETK =—HJK, You spit at Zhang San.

9 | RITFK =— MK, | You introduce to Zhang San one friend.

10 | /R #k & 9K = — N 4F V8 | You report to Zhang San one good news.

B
11 | IR0k =294, You call Zhang San John.

After comparing the machine translated version with the reference translation, we find
that, only the 8th and 11th sentences are desirable and the rest 9 sentences are problematic.
For example, the first sentence, “fK 3% 5K — — A 45>, the grammatical pattern we offer is
“xx>  “huy # 2 from # 17. There two words after “J27: “5k = and “— A 45>, according
to the translation pattern, the second word “ 7K = ” should be translated into the
corresponding English word “Zhang San” and come after “from” and the second word “—
K45 should be translated into the corresponding English word “a book” and come after
“buy” , thus resulting in a good translation such as “You buy a book from Zhang San”. But
the machine translated result is “You buy from Zhang San a book™. After analysis, we guess
that it is difficult to deal with two succeeding “*”s in the grammatical pattern: it only
recognizes one“*” and ignores all the other “*”s after the first one, therefore “#2”
corresponding the second “*” is not effective.
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4. The machine translation models based on semantic selection

4.1. “Class technique” and translation models for double object sentence based on
semantic selection. In addition to grammatical patterns, “Yaxin CAT 2.5” provides “class
technique”. “Class” refers to word class or semantic attributes. Through “class technique”
the system can deal with a set of sentences with common word class or semantic attributes
involved. As far as double-object construction is concerned, the indirect object has a
common property in semantic selection: a personal noun or personal pronoun should be
used as indirect object. Thus we can take advantage of “class technique” to define

translation models for double-object sentences. The translation models we offer are in table
7.

TABLE 7: Translation models for double object sentence based on semantic selection

thematic
No. Chinese sentences .. Chinese model English model
combination
1 PRFK = — KA | KR+ &R S {prn} * buy #1 from @1
2 fRiETK = —Hak | BHEr+ &K if {prn} * pass #1 to @1
Do ek s | RaE AR | Hipm) revard @1 with
4 | RAMETR ==K e o . give @1 #1 for
BJ (] AR #h{prm} compensation
RETIK = — /i | =i + 55 T {prn} * break #1 of @1
g;fﬁﬁ?{ﬁ:*ﬁ%ﬂ:ﬂ R, T steal #1 from @1
IRIR#R 5K = o e .
7 g’]j:[{s 5k = FH K S+ N 3 (prm) * waste #1 of @1
8 PRIEFR =— O | XI5+ 4k H:{prn} * spit at @1
9 PRI B K = —1 introduce #l to
o S5+ RAK S8 {prn} * @l
RIS = — e
10 gﬁ’jgg?ﬁ N S+ HR2E (prm) * report #1 to @1
11| RUpGK =298 | XI5+ PRI nl {prn} * call @1 #1

In the table, for the Chinese model, what is in “{ } ” indicates the semantic selection of
the indirect object, here “prn” standing for “person noun”, the number after “@” in the
English model corresponding the relevant element in “{}”. The significance for “*” and the
number after “#” is the same as above. Take the first one as an example: “3k  {prn} *”
—“buy #1 from @]1”. This means that the English model corresponding to Chinese “3k+
person noun+ other word(s)” is “buy ... from ...”: when the system meets “3k+ person
noun+ other word(s)”, in accordance with this rule, the system will translate “ 3K > into
“buy”, translate other word(s) after the person noun into English and put it immediately
after “buy” and translate the person noun into English and put it after “from”.
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4.2. The machine translation results after the models based on semantic selection
applied in the system. We add the rules in table 7 to the system and get the translated

results as in table 8.

TABLE 8: The results after using the translation models based on semantic selection

No

[,

Chinese sentences Translation by “Yaxin CAT 2.5”
1| RFER =—AH, You buy a copy of book from Zhang San.
2 | fRIBK = — R, You pass a piece of brick to Zhang San.
3| IR ——Jrkk, You reward Zhang San with one Yuan Money.
4 | /R #MZE 58 = = K B | You give Zhang San three day time for compensation.

5 | ARFTHR =—" i, You break one bowl of Zhang San.
6 | IRk ——3#FF, | You steal a piece of wristwatch from Zhang San.
7 | R IE %% 5k = F. K B | You waste five day time of Zhang San.
[
8 | IRk —— 1Yk, You spit at Zhang San.
9 | IR I 445k = — 2 | You introduce one friend to Zhang San.

EO
10 | IRk A 5K = — D4 iH
5]

You report one good news to Zhang San.

11 | IRuLsk =298, You call Zhang San John.

5. Discussion of the results. After comparing the automatic machine-translated version
with the human-translated version, we find that the machine translated version is quite
pleasing except for some small draw-backs: for example, in No. 7 “five day time” and in
No. 10 “one good news ” are not quite good English phrases. This is due to the fact that
when translating Chinese ‘“Numerical + Classifier + Noun” construction into English,
complicated and detailed rules should be added to the machine translation system. As far as
double-object construction is concerned, the machine translation is satisfactory.

6. Conclusion and Future works. Double object construction is one of the difficulties in
Chinese-English machine translation. We made an experiment with 11 Chinese double
object sentences in “Yaxin CAT 2.5” machine translation system and after machine
translation models based on semantic selection are added to the system relatively
satisfactory automatic machine translations are obtained.

We used only 11 sentences with different thematic combinations in this experiment. As
we noted in section 3.1, as for the English translation, the uses of prepositions are more
varied. Therefore, more types of sentences are to be investigated in the future.
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