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A B S T R A C T  

We present results of experiments designed to assess the 
usefulness of a new technique for the evaluation of 
translation quality, comparing human rankings with 
automatic measures. The basis of our approach is the use 
of a standard set and the adoption of a statistical view of 
translation quality. This approach has the ability to 
provide evaluations which avoid dependence on any 
particular theory of translation, which are therefore 
potentially more objective than previous techniques. The 
work presented here was supported by the Science and 
Engineering and the Social and Economic Research 
Councils of Great Britain, and would not have been 
possible without the gracious assistance of Ian Mason of 
Heriot Watt University, Edinburgh. 

I N T R O D U C T I O N  

The  Tex tEva l  project  a ims to explore and  
develop a new approach  to the  au toma t i c  
e v a l u a t i o n  of c o m p u t e r - g e n e r a t e d  texts ,  
based on the use o f  s t anda rd  sets.We believe 
tha t  fast, accura te  and au tomat ic  evaluat ion 
methods  are  vital to the  development  of any  
large piece of na tu ra l  language  software, and 
note t h a t  c u r r e n t  me thods ,  which  involve 
extensive in te rvent ion  by h u m a n  experts,  are 
too cos t ly  to be a r o u t i n e  p a r t  of the  
deve lopment  cycle. For pragmat ic  reasons we 
are  working on t ransla t ions ,  but  in principle 
the  t echn iques  would apply  to any  body of 
s u i t a b l y  c o m p a r a b l e  t e x t s ,  s u c h  as 
a l te rna t ive  versions of an instruct ion sheet.  

Our  p u r p o s e  in th i s  p r e s e n t a t i o n  is to 
desc r ibe  a f r a m e w o r k  for the  a u t o m a t i c  
eva lua t i on  of t r a n s l a t i o n  qual i ty .  We will 
s t a r t  by  p r e s e n t i n g  the  r e s u l t s  of  an  
eva lua t ion  exper iment ,  then  use the  resul t s  
of this  to assess  the  use fu lness  of severa l  
a l t e rna t ive  au tomat ic  metrics.  

T R A N S L A T I O N  Q U A L I T Y .  

A l t h o u g h  it  is not  c l ea r  p rec i se ly  w h a t  
t rans la tors '  subjective j udge me n t s  are  based 
on w h e n  t h e y  r e p o r t  on the  q u a l i t y  of 

t rans la t ions ,  it is wor thy  of commen t  t h a t  
such j udgemen t s  can be elicited at  all, since 
a t t empts  to prescribe detai led guidel ines for 
the scientific evaluat ion of t ransla t ion quali ty 
have  been p rob lema t i c  since the  ALPAC 
report  [1]. It is a rguable  tha t  any  par t i cu la r  
s e t  of  g u i d e l i n e s  will  i n a p p r o p r i a t e l y  
cons t r a in  the  e v a l u a t o r  by impos ing  the  
theoretical  preconceptions of the au thor  of the 
guidel ines .  In the  c u r r e n t  project  we are  
e x p l o r i n g  the  poss ib i l i t y  of  p r o d u c i n g  
a u t o m a t i c  e v a l u a t i o n s  w i t h o u t  any  pr ior  
c o m m i t m e n t  to a theo ry  of t r ans l a t i on .Our  
me thod  of eva lua t ion  depends  only on the  
essent ia l ly  s ta t i s t ica l  hypothes i s  t ha t  good 
t rans la t ions  will t end  to be more s imi lar  to 
each other  t han  will bad ones. Pre-requis i tes  
of this  approach  a re  the  ava i lab i l i ty  of a 
suitable corpus of t ransla t ions  and the choice 
of a s imi l a r i t y  met r ic .  In th is  pape r  the  
metr ics  which we describe will be (negative 
log) probabil i t ies St r ic t ly  this m a k e s  t h e m  
diss imi lar i ty  metrics.  

Once we have es tabl i shed a metr ic ,  we m a y  
apply two approaches  to the genera t ion  of a 
r a n k  ordering. In the first  approach we find 
an  appropr i a t e  m e t h o d  of combin ing  the  
e l e m e n t s  of a se t  of  t r ans l a t i ons ,  t h e n  
m e a s u r e  the  d i s t ance  of each  ind iv idua l  
t r ans la t ion  f rom the  composites  formed by 
the  respect ive  r e m a i n d e r s  of the  s t anda rd  
set.  U n d e r  our  hypo thes i s  the  be t t e r  the  
t rans la t ion  is the lower will be its dis tance 
from the composite formed by the remain ing  
d a t a . I n  the  second approach  we s t a r t  by 
genera t ing  a pairwise dis tance matr ix ,  t hen  
use mul t i -d imensional  scaling [3,4(p 498)] to 
r educe  the  d a t a  to one d imens ion .  This 
produces not only a l inear  order ing over the  
i tems tested but  also a measu re  of the extent  
to which this l inear  order ing  cap tuures  the  
r e l a t i o n s h i p s  d e s c r i b e d  by the  d i s t ance  
ma t r ix .  

We will  i n t r o d u c e  ou r  f r a m e w o r k  by 
describing an exper iment  on the extract ion of 
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t ranslat ion quality judgements  from h u m a n  
beings,  a long wi th  the ana lys i s  which  
d e m o n s t r a t e s  t ha t  these  j u d g e m e n t s  do 
indeed reflect some objective reality about the 
translat ions.  We will then carry out a very 
s imi la r  analys is  of resul ts  obtained from 
automatic  metrics. 

HUMAN EXPERIMENTS 

Subjects were a class of final year translation 
s tuden t s  from an es tabl ished t rans la t ion  
course at a Scottish University. We restricted 
our at tent ion to translations made by native 
speakers of English. It can safely be assumed 
tha t  these s tudents  have a high level of 
competence in both French and English. In 
Expe r imen t  1 they were asked to make 
judgements  about the quality of translations 
p repared  by others,  while Exper imen t  2 
requ i red  them to assess the qual i ty  of 
t ransla t ions  produced by classmates.  Since 
we are taking a theory neutral  approach, we 
did not offer the subjects any guidelines for 
their  judgements  other than asking them to 
assess the quality of the translations.  Since 
t ransla t ion courses assume basic linguistic 
competence and concentrate their  efforts on 
showing t rans la tors  how to preserve the 
message of a text in translat ion [5],one might 
expect  t h a t  the basis  on which  the i r  
j udgemen t s  are made might  be on global 
impressions of the translation ra ther  than on 
small details. We took as our start ing point 
the technique of Magnitude Est imation [7], 
long used in the social sciences for evaluative 
tasks where forced choice scoring is difficutlt 
or inappropriate. It is ideal for our purposes 
as it  is robust ,  va l ida tab le  and order  
insensitive. 

E x p e r i m e n t  1 

The  f i r s t  e x p e r i m e n t  m a d e  use of 
t r an s l a t i ons  which had  previously  been 
elicited by electronic mail for use in a pilot 
s tudy  [8]. The volunteers  who submitted 
t r a n s l a t i o n s  d i f fe red  c o n s i d e r a b l y  in 
background and experience of translation,  
and the re  were  concomitant  subs tan t i a l  
differences in the quality of the translations 
which they produced. The original corpus 
consisted of 44 translations of the same piece 
(a report  on the opportunities and dangers 
provided by Europe's peculiar position as a 
m u l t i l i n g u a l  c o m m u n i t y ) . .  For  t he  
exper iment  reported here we selected 10 
t ransla t ions  spanning the quality range of 

the corpus as a whole. From each of these 
t r a n s l a t i o n s  we d r e w  an  e x t r a c t  
corresponding to 111 words of French. The 
translat ions varied in length from 86 to 129 
words . 

Subjects  were asked to respond in two 
modalities, line production and numerica l  
estimation.  The use of two modalit ies was 
originally motivated by the requirements  of 
a l t e rna t ive  ana ly t ica l  method based on 
magnitude estimation. For present purposes 
it can be regarded as a somewhat  elaborate 
means  of eliciting two judgements  of each 
translation from each rater. 

Under both modalities the subject is asked to 
compare a series of t r ans la t ions  with a 
reference translation which remains present  
throughout the sequence of tests. In the case 
of line production the reference translat ion is 
associated with a p re -d rawn  line of a 
particular length, and the subject is asked to 
indicate an assessment of the current  target  
t ransla t ion by producing a line which is 
longer or shorter  than  the line associated 
with the reference translation. In the case of 
numer i ca l  e s t imat ion  the the reference 
translation is described by a number, and the 
subject is asked to indicate their  assessment  
by producing a number  whose ratio to the 
reference number  best reflects the relative 
quality of the target translations. 

24 subjects took part. The first part  of the 
session was taken up with a cal ibrat ion 
exercise designed to familiarize the subjects 
with the responses required. In the second 
part  of the session we asked for judgements  
of the 10 translations under  both modalities, 
allowing 90 seconds for each judgement .  
Because of the limited time available, rating 
was paced by the experimenter 

A N A L Y S I S  

E x p e r i m e n t  1 

In order  to es tabl ish  w h e t h e r  there  is 
consistency between the we use Kendall 's  
coefficient of concordance [4 pp 454-456]. This 
is a measure  of the agreement  in ranking  
between the raters, and is associated with a 
Z2 statistic for which a significance test  is 
avai lable .For  both l ine p roduc t ion  and  
numerical estimation the results were highly 
significant.,,(For Line Production Kendall 's  
W = 0.3049%z(23) = 7,0,.121 p < 0.001) Numer ic  
Est imat ion Kenda l l s  W = 0.3263 %2(23) = 
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75.0.54 p < 0.001)indicat ing that  there is a 
measure  of ag reemen t  between raters .  It 
would be a surprise if this were otherwise. 

We also carr ied out an exper iment  as a 
baseline for our hypothesis about similarity 
met r ics .The  probabilistic distance metr ic  
which we used was the matched t-test [4 pp 
287-:290]. For each pair of t ranslat ions  we 
used the t-test to calculate the probability that  
these translations were rated the same by our 
subjects, then transformed the probabilities 
into negative log space to form the distance 
metric.We then reduced this data to a single 
dimension using mult idimensional  scaling. 

We wished to assess the extent to which the 
l i n e a r  s c a l e  p r o d u c e d  by t h e  
m u l t i d i m e n s i o n a l  sca l ing  describes the 
variability in the data. For line production the 
r 2 value was 0.693, indicating that  the single 
l inear  dimension accounts for this proportion 
of the variance in the pairwise distances. For 
n u m e r i c a l  e s t ima t ion  the cor responding  
f igure  was  r 2 = .645. Mul t id imensional  
s ca l i ng  is e s s e n t i a l l y  an e x p l o r a t o r y  
technique,  therefore it  is inappropriate  to 
read too much into these figures, but they are 
large enough to suggest tha t  there is some 
connection between the input  data and the 
results  of scaling. 

For  numer i ca l  es t imat ion  the Spea rman  
rank  correlation between the result  produced 
by scaling and the original data was 0.95 and 
Pearson's p was 0.96. For line production the 
corresponding statistics were Spearman p = 
0.41 Pearson p = 0.098, but these low figures 
were entirely due to the fact that  scaling had 
assigned a very low score to a single very 
h igh  q u a l i t y  t r a n s l a t i o n .  Our  bas ic  
hypothesis  allows, and indeed encourages  
this, because all tha t  the scaling process 
knows is that  this translation is very different 
from the others.  In supplying only inter-  
t r ans l a t i on  d is tances  we have effectively 
s u p p r e s s e d  the  i n f o r m a t i o n  t h a t  th i s  
t ranslat ion is bet ter  ra ther  than worse than 
the  genera l i ty  of t rans la t ions .  Once this  
aberrant  t ranslat ion is ignored the statistics 
become Spea rman  p=0.95 Pearson p=0.93, 
indicat ing the same good fit as in the line 
production case. 

In general ,  whenever  we apply the sacling 
technique we need to be alert to the possibility 
that  outliers will be classified in the wrong 
extreme region of the scale. For the purposes 
of evaluation of machine  t rans la t ions  it is 

unlikely that  this will be a major  problem, 
since it is unlikely that  any current  system 
will produce results much better than those 
of the human beings in the s tandard set. On 
the other hand, it is certainly possible that we 
will encounter  the converse problem, which 
is that  machine translations may be so bad as 
to cast doubt on the relavance of comparisons 
based on the differences between human  
translat ions,  which are typically of much 
higher quality. 

E x p e r i m e n t  2 

In Exper iment  2 the same procedure was 
followed as for Experiment  1,In both cases 
the texts which were used were previously 
unseen by the raters, having been given as an 
exercise only to the other half of the subject 
pool. Since slightly more time was available, 
rat ing was self paced, al though raters  were 
advised to spend no more than two minutes  
on each translation. The text was 127 words 
of F rench  ex t rac ted  from a repor t  on 
economic prospects for Europe,  with the 
length  of the t r ans la t ion  ex t rac t s  used 
ranging from 87 to 143 words.The s tandard  
set consisted of 14 translations, and the total 
number of raters was also 14 

E x p e r i m e n t  3 

In Exper iment  3, which was carried out in 
the same session as Experiment  2, the text 
was 137 words of French, extracted from the 
annual  report of a European initiative for the 
d i s s emina t i on  of t echnica l  information.  
When t ranslated this produces between 115 
and 155 words of English. In this experiment 
there were 9 raters providing judgements  on 
a set  of 16 t r a n s l a t i o n s . A n a l y s i s  for 
Experiments 2 and 3 

In exper iments  2 and 3 we again  found 
pr ima facie evidence tha t  the ra te rs  were 
agreeing on something. For experiment 2 the 
coefficient of concordance was 0_.188 for 14 
subjects using line production (Z'2(12)= 31.61 
p < 0.01) and 0.206 (Zz(12) = 34.61 p < 0.001) 
using numerical  est imation.For exper iment  
3 ~he figure for line production was 0.145 
(Zz(8) = 18.5333 DF= 8 p < 0.Q25), and for 
numerical estimation 0.25026 ZZ(8) = 32.0333 
p < 0.001). 

In exper iment  2 mul t id imens iona l  scaling 
produced r 2 va lues  of 0.882 for l ine  
p r o d u c t i o n  and  0.906 for n u m e r i c a l  
es t imat ion ,  while  in e x p e r i m e n t  3 the  
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corresponding resul ts  were 0.791 for l ine 
p r o d u c t i o n  and  0.743 for n u m e r i c a l  
estimation. 

The correlations with the original input data 
were all s ignif icant  (p< 0.01) For the 14 
subjects of Experiment 2 line production gave 
Spearman p = 0.88, Pearson p = 0.94, while 
numer ica l  es t imat ion gave Spearman  p = - 
0.96 Pea r son  p = -0.98 (The negative 
correlat ion is not a problem, since mult i-  
d imensional  scaling involves an a rb i t ra ry  
choice of direction for the l inear scale). For 
the 9 subjects of Experiment 3 line production 
gave Spearman p = 0.85 Pearson p = 0.94 
while numerical  est imation gave Spearman 
p = 0.65 Pearson p = 0.88. In the case of 
n u m e r i c a l  e s t i m a t i o n  m u l t i d i m e n s i o n a l  
scaling has been slightly less successful in 
m a t c h i n g  the  o r ig ina l  da ta ,  bu t  all  
correlations are still s ignificant . .  

Discuss ion  
The experiments which we have carried out 
suggest  tha t  when our subjects provided 
ratings of t ranslat ions they are achieving a 
m e a s u r e  of a g r e e m e n t , a n d  that  
mul t id imensional  scaling is indeed capable 
of recovering an appropriate  l inear  order  
from a ma t r ix  of probabilist ic d is tance  
measures .  

AUTOMATIC METRICS 

In this section we illustrate our approach to 
the construction of automatically applicable 
metrics.The first type of model is a simple 
m u l t i n o m i a l .  In this  model  we focus 
exclusively on the frequency distribution of 
the words wi th in  a corpus. Given two 
m u l t i n o m i a l  d i s t r i bu t ions  a t e c h n i q u e  
described by Dunning [2] makes it possible to 
calculate the log probability tha t  the two 
d i s t r ibu t ions  are d rawn from the same 
model. This is a distance metric analogous to 
the t-test which we used in t h e  analysis of 
h u m a n  judgemen t s . In  one var ian t  of our 
technique, which we call the direct approach, 
we m e a s u r e  the probabi l i ty  t ha t  each 
t r a n s l a t i o n  is d r a w n  from the same  
distribution as a composite formed from the 
remainder  of the s tandard set, while in the 
other variant  we calculate pairwise distances 
between each version, again using mul t i -  
dimensional scaling to reduce the matrix to a 
l inear order. If the results of either of these 
approaches are a good match  for h u m a n  
performance, then there is some suggestion 

tha t  word populat ion inf luences  subject 
judgements .  

As an alternative to simply counting words, 
we have used the Xerox part-of-speech tagger 
[6] to assign part-of-speech tags to the words 
of the translations.  We can now apply the 
same multinomial techniques as we did with 
words. What we are doing here is to collapse 
across the equivalence classes which the 
tagger  has identified.  This metr ic  is of 
in teres t ,  s ince  if i t  m a t c h e s  h u m a n  
performance better than does the word-based 
metric then there is some suggestion tha t  
word-c lass  s t a t i s t i c s  in f luence  subject  
judgements .  

]The final multinomial model which we have 
considered is again based upon information 
which is available within the Xerox part-of-  
speech tagger,  but ins tead  of collapsing 
across the parts of speech actually assigned 
we use only information contained in the 
tagger 's  lexicon.This takes  the form of 
ambiguity classes, which are s t a t emen t s  
about the sets of possible parts  of speech 
which can in principle be assigned to a 
par t icular  lexical item. In contras t  to the 
metric based on tags, but like that  based on 
words, this metric is insensi t ive to actual  
way in which words are used in a given 
translat ion,but  depends only on the words 
used. The difference from the word-based 
metr ic  is simply tha t  we have used the 
t a g g e r ' s  l ex icon  to co l l apse  ac ross  
equivalence classes of similar words. 

EXPERIMENTS WITH AUTOMATIC 
METRICS 

In these  exper imen t s  we explored the 
usefulness of the three types of mult inomial  
model , using both the direct approach (in 
which each translation is reduced to a vector 
of counts, and each count compared against  
the aggregate  counts for the rest  of the 
corpus), and the mul t id imens iona l  scaling 
approach based on the reduction of pairwise 
counts to a single linear scale. 

E x p e r i m e n t  4 

In this exper iment  we used the 10 texts 
which  had  p rev ious ly  been used for 
Exper iment  1. Under  both modalit ies the 
direct  approach produced small  negative 
correlat ions for all types of mul t inomia l  
model, but  none of the correlat ions were 
significant. 
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Mul t id imens iona l  scaling of the distance 
matrices produced by part-of-speech tagging, 
word counting and the counting of lexical 
ambigui ty  classes yielded the information 
that the proportion of variance accounted for 
in the reduction to a linear scale was r 2 = .492 
for part of speech tags, r2= .508 for words and 
r2=  .473 for classes.Although this indicates 
that there was some linear component to the 
scales induced by the dis tance metr ics ,  
correlation analysis  revealed tha t  for this 
t ransla t ion at least  none of these scales 
seemed to mimic human performance. 

E x p e r i m e n t  5 

E x p e r i m e n t  5 used the 14 translat ions 
previously used in Experiment 2. The direct 
approach again failed to reveal any metric 
which correlated significantly with h u m a n  
performance using ei ther  line production or 
numerical  est imation.  

In the scaling approach we found tha t  the 
linear reduction of the tag counts accounted 
for a larger  fraction of the variance in its 
matr ix than  did the ambigui ty  classes in 
theirs. The l inear reduction of the word count 
distance accounted for so little of the variance 
tha t  the l inear  scale must  be viewed as 
worthless irrespective of any correlation with 
h u m a n  r a t i n g s  (Tags r 2 = .465,Classes 
r2=.258,Words r z = .083). 

For line production the linear scale based on 
part  of speech tags cor re la tes  significantly 
with the human  data (p= .4713 p =0.0495). The 
other two metrics did not show significant 
corre la t ions .For  numer ica l  es t imat ion the 
same pat tern emerged , with only the metric 
based on tags correlat ing significantly with 
human  performance(p = -0.6159 p = 0.0362). 

E x p e r i m e n t  6 

This  u sed  the  16 t r a n s l a t i o n s  from 
experiment  3, again subjecting them to the 
three mult inomial  distance metrics based on 
tags,  c lasses  and  words . In  the  d i rec t  
approach, for line production only the rat ing 
based on tags was significantly correlated (p 
=-0.5679; p = 0.0109) while for numerical  
estimation both tags and ambiguity classes 
produced significant results (For tags: p = - 
0.5555 ; p = 0.0029.For classes: p=0.2107 ; p = 
0.0477) 

The scal ing approach showed the same 
pattern as experiment 5 The tag-based metric 
generated a l inear scale which accounted for 

0.673 of the variance in the distance matrix, 
while ambiguity classes did subs tan t ia l ly  
worse (r 2 = .288) and the linear scale derived 
from words was essential ly worthless (r2= 
.071).As in Experiment 4, neither the metric 
based on ambiguity classes nor that  based on 
tags produced significant correlations with 
the human  data,  and while marg ina l ly  
significant correlations did emerge for the 
word based metr ic ,  these  have to be 
discounted because of the extremely low r 2 
value produced in scaling. 

FURTHER WORK 

Once we have  access  to n u m e r i c a l  
information about h u m a n  preferences we 
can be more sophisticated about the way in 
which we form the composi te  s tandard  
against  which each version is assessed. In 
pa r t i cu la r ,  r a t h e r  t h a n  s u m m i n g  the  
frequencies with which  words,  tags or 
classes occur, we can generate  a weighted 
combinat ion  of the  f r equenc ies  of the  
individual  e lements ,  where  the weights  
reflect the ra t ings  ass igned  by h u m a n  
beings. Prel iminary results indicate that  the 
results of the mult inomial  approach are not 
greatly improved by this manipulation. 

There are o ther  ways of moving beyond 
simple multinomial models. One is the use of 
l imited context to extend the mul t inomia l  
approach to bigrams and beyond. A second is 
to make  d i rec t  use of the  f r equency  
information encoded in the Xerox tagger to 
provide ra t ings  of t r ans la t ions .  A th i rd  
approach  is to r a d i c a l l y  e x t e n d  the  
mul t inomial  approach to allow counts, of 
a rb i t r a ry  text  fea tures ,  i nc lud ing  word 
frequencies, bigrams,and so on,then to select 
a subset of the various features which closely 
mimics human judgements .  Given the small 
size of the available training corpus (a total of 
under  10,000 words) it will be necessary to 
keep the number of degrees of freedom fairly 
small if over-training is to be avoided. 

In essence  the  m u l t i n o m i a l  approach  
provides a metric of texts analogous to the 
power spectrum of a speech signal. There is 
c l ea r ly  room for me t r i c s  w h i c h  a re  
analogous to phase information,  i.e. those 
which  take  account  of the connections 
between words. Such measures,  such as the 
distance between successive occurrences of 
the same word, or t ha t  be tween  an an 
anaphor and its antecedent,  are of part icular  
interest  because s tudents  of t ransla t ion are 
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t a u g h t  [5] to pay p a r t i c u l a r  a t t e n t i o n  to the  
p r o b l e m  of  e n s u r i n g  t h a t  t h e i r  t r a n s l a t i o n  
does not  a p p e a r  as  a collection of a p p a r e n t l y  
u n r e l a t e d  sen tences .  I t  is an  open ques t i on  
w h e t h e r  t h e y  in fac t  m a k e  u se  of  t h i s  
t r a i n i n g  in c a r r y i n g  ou t  t h e  j u d g e m e n t s  
descr ibed  here ,  bu t  if t hey  do it  shou ld  be the  
case t h a t  met r ics  of t ex tua l  cohesion will be a 
use fu l  c o m p l e m e n t  to the  e s sen t i a l ly  lexical 
me t r i c s  descr ibed  here .  

We a r e  a l so  p u r s u i n g  t h e  a p p r o a c h  
in t roduced  in [8] of u s ing  s t r ing  edi t  d i s tance  
as  t he  bas is  for a u t o m a t i c  e v a l u a t i o n ,  and  
hope to r epor t  on th is  a t  the  meet ing .  

C O N C L U S I O N S  

There  is some evidence  t h a t  r a t ings  based  on 
m u l t i n o m i a l s  are  capable  of c a p t u r i n g  some  
h u m a n  i n t u i t i o n s  abou t  t r a n s l a t i o n  qual i ty .  
A l t h o u g h  th is  var ies  f rom text  to text ,  i t  does 
a p p e a r  t h a t  t he  p a r t  of speech  i n f o r m a t i o n  
which  can  be ob ta ined  by a u t o m a t i c  t agg ing  
r e p r e s e n t s  a p r o m i s i n g  w ay  of  co l l aps ing  
ac ros s  e q u i v a l e n c e  c l a s se s  of  words .  By 
, con t ras t ,  t h e  r e s u l t s  of  m u l t i d i m e n s i o n a l  
sca l ing  u s ing  word  counts  sugges t  t h a t  the re  
is too m u c h  i r r e l e v a n t  i n f o r m a t i o n  in t h e s e  
counts  to allow an  au tom a t i c  s y s t e m  to m a k e  
m u c h  use  of  t h e m  in r a t i n g  t r ans l a t i ons .  
B o t h  t h e  d i rec t  a p p r o a c h  a n d  t h a t  u s i n g  
m u l t i d i m e n s i o n a l  s c a l i n g  s h o w  s o m e  
s u c c e s s ,  a l t h o u g h  e a c h  f a i l e d  on t h e  
t r a n s l a t i o n  for which  the  o the r  succeeded.  

R E F E R E N C E S  

1 ALPAC. 1966. Language and Machines: 
Computers in Translation and Linguistics. A 
report by the Automatic Language Processing 
Advisory Committee,Division of Behavioral 
Sciences, National Research Council, National 
Academy of Sciences, Washington D.C. 

2 Coxon A.P. 1982. The User's Guide to 
Multidimensional Scaling, Exeter, NH, Sage 
Publications. 

3 Dunning, Ted. 1993. "Accurate Methods for the 
Statistics of Surprise and Coincidence" 
Computational Linguistics 19(3) pp 61-74, March, 

4 Hatch, E. and Lazaraton, A. 1991. The Research 
Manual: Design and Statistics for Applied 
Linguistics Newbury House, London. 

5 Hatim, B. and Mason, I. 1991. Discourse and the 
Translator Longman, London. 

8 

Kupiec, J. 1992 "Robust part-of-speech tagging 
using a hidden Markov model." Computer Speech 
and Language, 6(3):225-242, July. 

Lodge, M. 1981. Magnitude Scaling: Quantitative 
Measurement of Opinions. Sage Publications, 
Beverley Hills, London. 

Thompson, H. S. 1991. "Automatic Evaluation of 
Translation Quality: Outline of Methodology and 
Report on Pilot Experiment". In K. Falkedal (ed) 
Report from the Evaluators Forum. ISSCO, 
Geneva, to appear. 

113 




