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Various memory o rgan iza t ion schemes have been 
proposed in the l as t f i v e years . Lots of 
i n t e l l i g e n t computer systems have been 
experimenting w i t h memory schemes l i k e s c r i p t s , 
p lans , goa l s , 14] and MOPs [5 ] in the domain of 
t ex t understanding [3 ] [1 ] and in fo rmat ion 
r e t r i e v a l [ 2 ] . In t h i s paper, the focus is on 
the problem of t r a n s l a t i n g sentences that invo lve 
l e x i c a l items which don ' t have equivalent 
counterpar ts in the ta rge t language. Examples are 
drawn from t r a n s l a t i o n s between Engl ish and 
Mandarin Chinese. 

Consider the f o l l o w i n g sentence .1 

l c . 

la John went to a restaurant and ordered 
a hamburger. 

lb JOHN CHIU YI G1A TSAN TIEN DIAN< LEH 
lc John go one restaurant order 

YI GEH HAMBURGER, 
one hamburger. 

Not ice tha t "and" in la does not appear in 
However, in 2a below: 

2a John read a book and wrote 
a l e t t e r . 

2b JOHN DWU- LEH YI BEN< SRVU HEH-
2c John read one book and 

SHIYE< LEH YI FONG SHIEN*. 
w r i t e one l e t t e r . 

the word "and" IS t rana la ted ( i . e . 
What then determines when "and" 

ge "HKH-"). 
should be 

The f o l l o w i n g conventions 
throughout t h i s paper: 

a r e f e r s to the Engl ish sentence 
b r e f e r s to the Chinese sentence 
( i n upper case) . 
c r e f e r s to the 
t r a n s l a t i o n of b 

Nouns like "John" 
t r a n s l a t e d since 
p h o n e t i c a l . 

w i l l be used 

word- for -word 

and "hamburger" are 
t h e i r t r a n s l a t i o n a 

not 
are 

t r ans l a ted in Chinese? Although both la and 2a 
cons is t of two events , the two events in la are 
causa l l y r e l a ted and the ones in 2a are n o t . In 
l a , each verba l phrase corresponds to an event in 
the res taurant s c r i p t [ 4 ] . Recal l a s c r i p t i s 
a c t u a l l y a g ian t causal cha in . So, i f two events 
are par t of the same s c r i p t , t h e i r causal 
connections can eas i l y be i n f e r r e d . The two 
events in 2a, however, have no such connections at 
a l l . 

So our c la im i s : 

between two 
sentence is 

IF the causal connect ion 
events in a Chinese 
i n f e r a b l e , 

THEN the two verba l phrases represent ing 
these two events are connected wi thout 
the use o f HEH-. ( I n f a c t , i t s 
use is fo rb idden) 

Verbal phrases tha t s a t i s f y the above cond i t i on 
are said to be con jo i nab le . 

Without the knowledge at the s c r i p t l e v e l , 
both la and 2a w i l l j u s t be understood as 2 
separate events. So they should be t r ans la ted 
exac t l y the same way. I f t h i a is the case, then i t 
is impossible to determine why "and" is t r a n s l a t e d 
d i f f e r e n t l y in lb and 2b. There fo re , 
understanding la a t the a c r i p t l e v e l i s c r u c i a l to 
i t s co r rec t t r a n s l a t i o n . 

However, we are not saying tha t a l l events in 
a s c r i p t can be expressed in a sentence w i thout 
using connect ives. Consider the next example: 

3a John went to a res taurant where he ate a 
hamburger and drank a cup of t e a . 

3b JOHN CHIU' 
3c John go 

TSAN TIEN TSRE LEH YI GEH 
res taurant eat one 

HAMBURGER HEH- HEH LEH YI BEI TSRA-. 
hamburger and d r i nk one t e a . 

Al though ea t ing a hamburger and d r i n k i n g a 
cup of tea are events in a res tauran t s c r i p t , they 
are not causa l l y r e l a t e d . So the connect ive 
"HEH-" must be used in 3a. The concluaion we 
should draw here is tha t s c r i p t s together w i t h 
causal chains prov ide a d e f i n i t e c r i t e r i o n f o r 
c o n j o i n a b i l i t y o f ve rba l phrases in Chinese. 

Now l e t ' s consider the f o l l o w i n g more complex 
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s t o r y : 
1. John vent to a res taurant f o r lunch . 
2. He l e f t w i thout paying the check. 

The t r a n s l a t i o n of the f i r s t sentence is qu i t e 
s t ra igh t fo rward and i r r e l e v a n t to our d iscuss ion 
here* L e t ' s focus on the t r a n s l a t i o n of the 
second sentence: 

4a. He l e f t w i thou t paying the check. 
4b. TA MEI- FWU CHIAN- CIO' D20< LEH. 
4c. He not pay money TTT? leave. 

According to the d i c t i o n a r y , "GIO" means "a t that 
moment". But a c t u a l l y i t means more than t h a t . 
We understand tha t John shou ldn ' t leave the 
restaurant w i thou t paying because we have the 
knowledge about res tauran ts ( i . e . the res taurant 
s c r i p t ) . 4a doesn ' t e x p l i c i t l y express tha t a 
v i o l a t i o n of the res taurant knowledge has occured. 
The Chinese t r a n s l a t i o n of t h i s s t o r y , however, 
uses "GUT" to i n d i c a t e tha t " l eav ing the 
res tau ran t " ahould not occur before "not paying 
the check". Although " G I O " can ' t be d i r e c t l y 
t r ans la ted from Eng l i sh , t h i s doesn' t mean " G I O " 
should never appear in a Chinese t r a n s l a t i o n of 
Eng l i sh . 

L e t ' s see how "GIO"" can be generated using 
the knowledge at the s c r i p t l e v e l . F i r s t , 4a is 
parsed i n to two CDs (Conceptual Dependency 
representa t ions [ 4 ] ) : 

1 (PTRANS (ACTOR John) 
(OBJECT John) 
(FROM r e s t a u r a n t ) ) 

2 UTRANS (ACTOR John) 
(OBJECT money) 
(FROM John) 
(MODE neg)) 

With the knowledge of the res tauran t s c r i p t , the 
generator r e a l i z e s tha t 1 fo l lowed by 2 is not a 
normal i n s t a n t i a t i o n of the s c r i p t . So "GUT" 
must be generated to i nd i ca te t h i s v i o l a t i o n . 

Usua l l y , words are generated from some 
s p e c i f i c nodes in the memory or s l o t f i l l e r s . For 
example, DZO< (means " t o leave") is generated from 
"PTRANS from cur rent p l a c e " , FWU" (means " t o pay") 
is generated from "ATRANS money", and so on . 
However, we can ' t f i n d such memory nodes or s l o t 
f i l l e r s tha t correspond t o worda l i k e " C U T " . I t 
is used to charac te r i se c e r t a i n s ta tes or aspects 
of the memory s t r u c t u r e s . In other words, c e r t a i n 
pa t te rns of memory s t r u c t u r e can a lso t r i g g e r 
generat ion besides s t a t i c memory nodes. "GIO*" 
should be generated f o r any memory s t ruc tu res that 
s a t i s f y the c o n d i t i o n we discussed above. Fa i l u re 
to do so w i l l r e s u l t in ser ious misunderstanding. 
For example, i f " C H T " is l e f t out in 4b, then 4b 
becomes 4 b ' as shown below: 

4b ' TA ME1- FWIT CHIAN- Z0< LEH. 
4c ' He not pay money leave. 

Nat ive Chinese speakers w i l l t h ink that 4b ' does 
not make sense. We are going to show why they 
w i l l t h i nk so by the c o n j o i n a b i l i t y c r i t e r i o n 
discussed e a r l i e r . In 4b, the two verba l phrases 
represent ing "not paying the check" and " l eav ing 
the res tau ran t " are not connected by any 
connect ives. This imp l ies tha t these two events 
are causa l ly re la ted according to the 
c o n j o i n a b i l i t y c r i t e r i o n . Thus, 4b ' should be 
i n t e rp re ted as "John d i d n ' t pay the check so he 
l e f t the r es tau ran t " which obviously v i o l a t e s our 
knowledge about r e s t a u r a n t s . There fore , 4b ' won' t 
sound r i g h t to Chinese speakers. The po in t is 
that wi thout the knowledge of the res taurant 
s c r i p t , 4b' w i l l be generated to as the 
t r a n s l a t i o n o f 4a. 

As a concluding remark, we want to emphasize 
tha t h igh l e v e l memory s t ruc tu res are responsib le 
f o r ma in ta in ing tex t coherence in t r a n s l a t i o n . 
Our d iscuss ion has j us t scratched the su r face . 
There are many other k inds of memory s t ruc tu res 
besides s c r i p t s . C u r r e n t l y , we are working on how 
d i f f e r e n t high l e v e l memory s t ruc tu res are re l a ted 
to the generat ion of coherent t e x t . 
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