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Abstract

This paper focuses on the relationship-b
tween source text characteristics (ambiguity,
complexity and style compliance) andam
chine-translation posediting effort (both
temporal and technical). Pestiting data is
collected in a traditional translation énv
ronment and subsequently plotted against te
tual scores produced by a range of systems.
Our bndings show some strong correlatien b
tween ambiguity and complexity scores and
technical post-editing effort, as well as mod-
erate correlation between one of thiyles
guide compliance scores and temporal post
editing effort.

Introduction

In the last few years, Machifigranslation post

editing has clearly become mainstream with more®
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strings, while the latter display systespecife in-
formation without necessarily interfacing with
other systems.

In the Prst type of posditing environment,
there is a clear lack of sourcelated knowledge
for posteditors apart from a traditional fuzzy
match metric, the presence of inline tags] po-
tential terminology hits. Everything else has to be
OconputedO implicitly by the pesditor onrthe-Ry
when glancing at or reading the text; for example,
is this a long sgence? Does it contain multiple
clauses? Does it contain spelecking errors?

While adding extra information about a given
translation unit may clutter the second type of post-
editing environment (especially if it is not co
pgurable), Blanchon et al. (2009) report thatlon
ing Ogood ways to compute scores reRecting the
usefulness for postedition of individual pre
translations of the text to translate” is an open re-
arch issue. Such scores may indeed help post

and more language service providers offering th_%ditors prioritize th_eir work especially when wer _
type of activity as part of themange of services. N9 under severe time constraints. Rather tham si

However, the PogEditing (PE) work to be pe

formed is not yet fully understood, as shown by th

ply sorting on thetatus of a given translation unit
dor-review, raw, veriPed, etcE), it may be useful

recent creation of a dedicated RBsfiting Service © Present scores (possibly using source text-cha
Level user group Besides, productieready post
editing environments are currently nafptimized-

They tend to fall into two categories: recycled L i =
trarslation editors or native Machine Translatiorcharacteristics and the time spent pediting).

(MT) application clients. At best, the formerreo Depending on their level of experience, post
nect to MT sytem(s) and retrieve raw translated

1 hitp:/Amvwyinkedin.com/groups ?home=&gid=3056423
2 Some &perimentalresearch prototypes also exist

(such as Caitranfp:itool statmt.org/

) or SECTra_w

(ntip:/feolss.imag fibanikibinviewMairn/ )

acteristics) to eghate how much time would have
to be spent working on a particular segment (as
long as a correlatioexists between these source

editors may also prefer wking on certain types of
segments (short segments or segments that are not
too complex), rather than worlg from a complete
document from start to Pnish (which is lese-fr
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quent nowadays with the fragmentation and lparaout (Pnite) verbs, d) lexical ambiguity and ehse
lelisation of translation tasks). tence length Hoth very long and very short
Several reasons exist for the lack of data osentences)O, as well as a set of MT sysfeggibc
source text characteristics in pesditing envi- indicators. However, no empirical results have
ronment: been published to indicate a potential correlation
¥Lack of tool interoperability: some values gene between the score computed from these pimeno
ated by one system may not be exportable, itnpoena and the subsequent pediting gfort.
able or visualizable. This contrasts with OOBrienOs study, who used
¥ Lack of system openness: it may be difbcult tan IT user guide translated into German by the
re-generate some of the values produced ky spBM WebSphere MT engine (OOBrien, 2006) to
cific systems (some of them may be proprictary measure the effect of CL rules on temporal, techn
and thereforeniaccessible to users; some of thencal and cognitive postditing effort (cf. Krings,
may not have APISs). 2001), using professional translators. HerdPigs
¥Lack of transparency: it may be decided that cewere that postditing effort can be decreased by
tain values generated by one system should not &gpressing Negative Translatability Indicators
presented to other stakeholders. (NTIs) from the source text. This study also found
Some of these gaps, which have been describitit the removal of some NTIs had a greatgract
in Lewis et al. (2009), suggest that more researamn postedting effort than the removal of lagrs.
work is required in identifying source text chewa  Another strand of research concerns the rhode
teristics that can be linked to pamliting activity ing of translation recommendations, such as the
in order to make the postliting task more ef- approach proposed in (He et al., 2010a). This
bcient (and possibly enjoyable). method is based on a OSupport Vector Machine
In this paper, we report the results of an anal classibPer using features frothe SMT system, the
sis which aimed at exploring the relationshige b TM and additional linguistic features to estimate
tween source text characteristics and post-editing whether the SMT dput is better than the hit from
effort. We report bndings on whether characteristhe TMO (and therefore easier to pedit). Eval-
ics such as ambiguity, complexity and style guidetion results for the EnglishEFrench language pair
compliance correlate with a traditional MT evalu-  will be presented in (He et al.0Bb). This work
ation metric as well as pestliting time. differs from the present work because the linguistic
The rest of the paper is organized as follows: features used are limited to Osoustde language
we brieRy introduce related research in Section Bjodel score and perplexity and a psesdarce
and describe the methodology of our user study in  fuzzy match scoreO.
Section 3. We present and discuss the results in A Pnal strand ofesearch concerns the design
Sections 4 and 5 respectively. Section 6 concludes of MT conbdence estiation measures that should

and points out avenues for future research. be useful in a TM environment, such as (Specia et
al., 2009a), by impnang conbdence measures for
2 Related Work MT by training regression models to perforrmeo

Pdence estimion on scores assigned by post-
Several strands of research are related to the preditors. While the method describétd this work

ent work. The Prst one concerns the idemibn  has not been directly testeding posteditors, it
of translatability indicators (or negative tel@a- has shown that its predicted quality estimateesorr
bility indicators) and their impact on pestliting jates better with human scores than reference-

activity. L ‘based MT evaluation metrics (Specia et al.,
In Underwood and JongejanOs implementatiogoop).

Of a tranSIatabi”ty indeX (2001), two sets Of wan The present Study’ Wh|Ch focuses on th'%_E
latablllty indicators ar~e used: a set of phenomena lisha]apanese |anguage pair’ does not try m”"‘r
identibed in othersO work on translatghilfin-  hether some sentences are going to take less time
cluding a) structural ambiguity caused by -PPyg postedit. Rather it tries to analyze the relatio

attachment, relative and other sub-clause attach-  ghip tetween the posediting effort and source text
ment and multiple coordination b) compoundgnaraceristics.

comprising 3 or more nouns, c) "sentences’hwit
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3 Methods Systran: complexity and ambiguity

Systran version 6 offers a function that measures
3.1  Test set the syntactic complexitand lexical ambiguity of

the source sentences. These metrics are provided to

;I'he soure text chos?n :or thlsftstudy waﬂl_re;cted help the authors of the documentation to produce
rom a user manual of a software publishey-(S ¢,/ text well-suited for translation by Systran.

mantec), consisting of 3,916 English words in 269 11,4 complexity metric takes into account a
sentences, which was nidne translated into

number of aspects of the source text, including
Japanese.

h lish . ; Othe number of clauses, conjunctions, phrases in
The English source text was in XML format,,, entheses, prepositional phrases, sentence length,

and written accordg to the cotrolled 'ang!”.‘ge sentence type (question or declarative sentence) as
rules used at Symantec, though the possibility HNell as multiple additional languagmecibc d

having uncontrolled sentences cannot be ruled oy, (SYSTRAN: p.141) and calculates the
Machine translation was performed in three step§.qres for each Bence; the lowest score is 1, and

1) preprocessing by using pfErocessing Scripts, yhe pigher it becomes the more complex the- se
2) translating using Syain vesion 6, and 3) post ance is.

processing by using peptocessing scripts. The The ambiguity score is given based on the

pre-processing scripts includedramands to make , mper of ambiguous words in a sentence. A word
the source text more amenable to machine tﬂansrs considered ambigus if it has a) multiple mea

tion, such as _protm;onl of XML tags. The p%st ings, or b) multiple parts of speech, and the latter
processing scripts included mairggmmands that .jteria has higher signibcance in Systran®s scoring
perform repetitive editing in the target text includ- system. According to the user guide, a high amb-

ing the deletion of unnecessary spaces and pgin score OreRects poor User Dictionary ye0
sonal  pronouns,  correction  of style  and,y"aqding userictionary entries help to reduce the

expressions, such as inappropriate endings ap biguity in most case€SYSTRAN: p.141)
misuse of polite and nepolite forms, and e-

placement of punctiations, counters, and otherAfter the Deadline: style
lexical items that are constantly inappropriately, L
translated and difbcult to be controlled by user diAfter the Deadline is an opesource technology

tionaries. In using Systran, general dictionaries ars)éfered by Automattic Inc. We used the version of

3 . .
Symantec’s product-specibc user dictionaries were'tS APP available orAugust 10 2010 with no cs-

activated teensure customised translation. tomization. It offers three language checkingciun
tions: spding, style, and grammar.

3.2  Postediting The spell checker Pnds misspellings as well as
) the words whose spelling is correct but possibly
The MT output was post-edited by means of SDL jnappropriate in the context. The style checker -
Trados TranslatorOs Workbench and TagEditor Gi\ws the document against Plain Endliahd -
nine Japanese professional trafwk; seven of {ects  complex  phrases, passive  voice,
them had experience in post-editing IT-related nominalisations, phrasal redundancy, etc. to help
documentation, one inom-IT-related documenta-  the author write clearly and concisely. Thergra
tion, and one had no experience in post-editing. mar checker spots repetition, disagreement &f au
Paticipant posteditors were provided with brief jjiary verbs, dsagreement of determiners, etc. to
PE guidelines that emphasized that PE should onlyeyent common grammaticaters®
be performed to make the MT outputngey the | the present study, only the style checker was
correct meaning of the source text, and conform to employed for the following reasons. 1) The test set
Japanese grammar. did not include any true spelling errors; the spell

33 Scoring systems checker detected XML placeholdelegtimate IT

The scoring of source text characteristics was per-
formed using the following three software pro-
grams.

3 http://service.afterthedeadiine.comv
4 http:/Awwv.plainlanguage.gov/
5 http/Awwv.afterthedeadline.comffeatur essp
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terms, for example, OCtrlO, andsGsedd® words matic evalation metrics as it proved to have
that were appropriate in the specific context of our  higher carelation with Japanese PE speed than

test set. 2) No grammatical errors wéeescted. BLEU, NIST, and TER in a related study
(Tatsumi, 2009) As the Japanese writing system

does not insert spaces to mark the boundary of
acrolinx 1Q supports controlled authoring bywords, the text was tokenised by meansMs-
checking thedocument against a debned set d¢ab’ Temporal PE effort is represented by the PE
terms and rules to minimize ambiguity ancbpr speed (words/minute); the word count wa®-pr
mote consitency in English source content. We Vided by acrolinx 1Q and the time data was- o _
used the full set of controlled language rules usdgined by means of SDL Trados TranslatorOs
at Symantec. acrolinx IQ reviews the source text in ~ Workbench with a custom macro. GTM and PE
terms of grammar and sisfic appropriateness speed data were obtained for each sentence.
(Bredenkamp et al., Zoqoand assigngagsto in- In analysing the results, we took into account
dicate the absolute number of detected problems, the difference in sentence structures. All sentences
and scores which is the normalized Waes of Bags in the test set were classibed into three categories:
in relation to the sentence length. Weptoyed the Simplesentencecomplex/compoundentenceand

Rag count for two reasons: 1) ease of analysi§icomplete sentence. ~ Simple and  com-
since scores were diditited in a heavily skewed plex/compound sentences were identibed aecor
manner, as 84% of the sentences were problem ing to LeechOs dePnition: a simple sentence
free (score 0), and the rest was scattered in tR@ntains only one clause, a compound sentence
range from 250 to 5,000, while even though theontains two or more clauses linked by coasdin
distribution of flags was also skewed, it was milder tion, such as OandO and Obut®awbmplex se-
compared to the scores as Rag counts fell in thnce catains one or more subordinate clauses
range from only zero to four, 2) suitability fomse (Leech, 2006) Additionally, an incomplete se
tence level analysis, since the scoring mechanigance was defined for the purpose of this study:

is designed to be more appropriate for documeffixtual fragments consisting of words and phrases

acrolinx 1Q: grammar and style

level anaysis® that cannot stand alone as a complete sentence.
Examples of each category taken from the tesst co
3.4  Analysis method pus are shown below.

We examined the relationship between these scorgs .
) imple sentence:

and the amount of PE effort from two aspects: Delete the item from the vault
technical and temporal following KringsO three . o .

i . - An envelope with a paperclip indicates an email
aspects of PE effort: technical, temporal, and cogQ- with one or more attachments
nitive (Krings, 2001) We employed the textual '
difference between MT output and the pedited ompound sentee:
product as a proxy for technical PE effort, an‘-S:Thepshortcut is a.direct link to the archived item
measured it using GTM (General Text MatCher);\nd it has the following icon ’
(Melamed et al., 2003, Turian et al., 2008)sion 9 :
1.3 with exponent set at 1.@&hich mildly pena-
izes the word order differencgCallisonBurch et
al., 2007 GTM was chosen among other @ut

Complex sentence:

- Select the items that XXX is processing.

- Put the item in the Restored Items folder in the
mailbox that is specibed in the Settings dialog box.

6 http:/Amwv.acrolinx.comuploads/documents/
doc - center/acrolinxIQSuite1.0/Plug -inUse rGuides/ .
EN/acrocheck%20for$20Word%20P1lug- in%20User%20Guide.pdf Incom p lete sentence:

7 While it has been reported that the smaller exponent results File size

in a better correlation with human evaluation in terms of ade- - For a ble system vault:

quacy and the larger exponent results in a better correlation _ |f there is more than one page of searesuits:
with human evaluation in terms of with Buer(tyn and Och,
2004) as a result of testing with different settingshe pe-

sent studyit was found that exponent 1h2d the highest co 8 Developedby Kyoto University and NTTAccessible from:
relation with PE speed. httpz/mecab.sourceforge.net/
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4 Results

80
|

0p=-0.36

The box plots in Figures 1 to 8 represent the idistr
bution of average GTM scores or PE speed of nircs- . .
posteditors by score categorieflthough GTM
scores can range from O to 1, average scores ig
individual posteditors all fell within the range of 5 =i i
T

ords/mi

0.4 to 1, thus the-xes for GTM scores show only £ | ° = ‘B .
the applicable range. For PE speed, the averaw s - - T T l -
speed for poseditors fell within the rage of0 to ; - =
80 words/min.

The white line in each box shows the mediar --
value among nine postlitors, and the box repre- O By oy oy dn & dn e oy o o
sents the range of distribution in the interquartilgjgure2. Systran complexity scores and PE speed
range (IQR, the range between 25th and 75th pe
centile), which shows appxmately tke middle The Systran complexity scores have a cleamneg
50% of the data. The horizontal lines above antile relationship with the average GTM scorgs e
below each box show the highest and the lowesdpt for the score 1 category, while they have an
values within the range of 1.5 IQR above awmd bindebnite relationship with the PE speed. The PE
low the IQR respectively. Any values tside this speed can be didéd into three groups: the semte
range are shown by dots. The number in paeenthces in the score 1 category are slowest to-poist
ses under each category indicates the number ahose in the score 2 to 5 categories are fastest, and
observations found in the category. We excludetie sentences in the score 6 to 11 categories are in
from the analysis the categories that have only omiee middle. This may partly be explained by the
observation for statistical validity reasons. Th@roportion of sentence structures in each score
Spearman correlation coefficient (Woods et al., 1986)  category; all 27 sentences in the score 1 category

PE speed

‘s

=T

is shown irthe upper right corner in eachure. are incomplete sentences, and as the score in-
, creases, the proportion of simple sentenaes i
4.1  Systran: complexity creases, and as the score increases further, the

Figures 1 and 2 show the distribution of averag@roportion of complex/compoundentences nk

GTM scores and PE speed of nine post-editors by Creases. Table 1 shows the overall average GTM
Systran complexity score @egyories. and PE speed for all pestlited MT sentences by

sentence structure. As can be seen, average GTM
score is highest for simple sentences, and lowest
p=-0.75 for complex/compound sentences, while average
. PE peed is fastest for simple sentences and-slo
l est for incomplete sentences.

. @ T
[ [ ]
1°1; : 11z - i
= T ; I"#$% A
o, BE=R. L i I"H$968 () +
' T - I"#$%&'()( I"#$ I"#$%
I 1"#$%& I"#$ I"#$!
Complex/Compound I"#3$ "1
< Table 1. The effect of sentence structures on GTM and

11 PE sped

1 2 3 4 5 6 7 8 9 10
@7) (26) (13) (1) 44 (32 @41) @5 @5 © ©
Figure 1. Systran complexity scores and GTM scores
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4.2  Systran: ambiguity

Figures 3 and 4 show the relationship betwee

Systran ambiguity scores and the GTM scoras a
the PE speed, respectively.

p=-0.79

GTM scores
—— -
= | ==l
— .
— .
—E—
s | el
.
HE.—
.
— -
-
— -
—H—
—
—
i
-

0 1 23 4 5 6 7 8 9 10111213 14 15 16 17 18 19
(5) (20)(24)(24)(10)(16)(14)(10)(13)(22)(18)(16)(16)

© 12(11) @) 6) 6 6
Figure 3. Systran ambiguity scores and GTM scores
27 p=-0.46

]

o

‘%9”’ ° ° e o : :

§ ° i ﬂ i ° °

5 HITH It B

da  [EEIT T ‘!! .l ! .

. . sTaala= n
2l T rrIETTRT

0 1 23 4 5 6 7 8 9 10111213 14 15 16 17 18 19
(5) (20)(24)(24)(10)(16)(14)(10)(13)(22)(18)(16)(16) (9) (12)(11) (9) (5) (5) (5)

Figure 4. Systran ambiguity scores and PE speed

The Sys&ran ambiguity scores, similar to thenco

plexity scores, have a clear negative relationsh
with the GTM scores, and somewhat quadragic r
lationship with the PE speed. This, similar to th
complexity scores, may have a relationship wit

the sentence struoes; 92% of score 0 and 1 items

p=-0.61

.8
|

—
—

GTM scores

6
|

= .
.

0 1 2 3
(201) (53) (12) ®)

Figure 5. After the Deadline styles 3ag and GTM scores

80
|

p=-0.37

40 60
| |

PE speed (words/min)

20
|

- = L
TTT%

0 1 2 3
(201) (53) 12) 3)

Figure 6. After the Deadline styles flag and PE speed

The Afterthe Deadline style Bag scores eorr
late somewhat negatively with both GTM scores
and PE speed.

One of the reasons for the relatively slow PE
speed for the score zero category may again be the
ratio of sentence structures in each category. Table
2 shows the proportion of sentences in each Gtru
tre in each score category. As can be seen, the
ratio of incomplete sentences is exceptionally high
or the score 0 items, which might have slowed
own PE for the sentences in this category.

are incomplete sentences, as the scaxnes

higher, the proportion of simple sentences grad

ally increases, and 96% of the items with score 1

or higher are complex/compound sentences.

19!
i
"l

$%68&'()(!
H$%& ¥

"#$%E&'(I"#$")*+ | 44!

4.3  After the Deadline: style

Table 2. Distribution of sentence structure by score
categories

Figures5 and 6show the relationship between the
After the Deadline style Bag scores and the GTM

scores and the PE speed, respectively.
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4.4  acrolinx 1Q: grammar and style both of which are negative (Spearman correlation
. . . coefbcient: ! =-0.75 and !=-0.79 respectively).
Flgur_es 7 and 8how the relationship between theT is relationship, hever, may be reElted toyt)he
?hcroFI,'EX IQd Rag sct:_orel-s and the GTM scores arb(gntence lengths. Both Systran complexity and
€ Pk Sped, respeclively ambiguity scores have high correlations with the
source sentence length=0.90 and =0.87 respe-

] p=-0.54 tively). Figure 9 shows the distribution oftlave-
age GTM scores for nine pestitors by sentence
length categries. The sentences were categorised

" into groups according to the number of worde-co
2 tained: 15, 610, 1%15, 1620, 2125, and over 25
a ! words. As can be seen, the sourcetesgce length
(ED and GTM scores have a clear negative correlation
© (! =0.75).
l 0 1 2
(223) (40) (@)
Figure 7. acrolinx IQ Rag and GTM scores o ;
[0}

o ILE.

® ] p=-0.59 =
o, —

,ES* E
E
g
o
22 . N
O . 1-5 6-10 11-15 16-20 21-25 26-
g ° (54) (52) (75) (53) 61) (31)
2 . Figure 9. Source sentence length and GTM scores
dr wp— I

] . ,

e — The After the Deadline and acrolinx 1Q scores
N also show negative relationships with GTM scores

5 ] 2 (!=-0.61 and !=-0.54, respectively), though the
F.(m’ 8 i |(4°’B d PE @ q evidence is moderate with thealues for most
igure 8. acrolinx 1Q Bag and PE spee categories close to the onal average. This may

. partly be because most of the sentences aee cat
| 0 A ~
he blggest reason that over 80% of the sente rised as Omor free® by th fi ystems,

ces fall in the score zero category is the fact thgﬁd a few are given a small number of Bags, thus
the controlled authoring at Symantec is aided bt¥le difference in average GTM scores or PE spee(i
acrolinx 1Q, and in theory, all sg&nces should were not lage enough to be clearly seen.

have been checked beforehand. Both the GTM While the GTM scores had moderate to strong
scores and the PE speed have somewhat negative .0 1atin with these scores, the PE speed did not
relationships with acrolinx 1Q Rag scores, thouQ%how direct linear relationaps with any of the
the distribution is small and the differences b tested scores except with acrolinx 1Q=(0.59).

tween the cagories are rather small. This may suggest that, though we are morerinte
5 Di ion ested in predicting the amount of temporal PE e
ISCUSsIo fort, these scores are more capable in predicting

Among all relationships examined, the strongedf® amount of technical PE effort. However, the

correlation can be observed between Systran-co OTM scores and the PE speed have been proven to
plexity and ambiguity scores and the GTM scores havemoderate correlation (Pearson correlation ¢

efbcient r=0.56) (Tatsumi, 2009). A detailed- a
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alysisrevealed that some of the variance betweening such scores should be designed in such a way

the two can be explained by taking into considethat these values are leveraged by other systems.
ation other source text characteristics, includingxisting standards (such as XLIFF) tbeasily

the aforementioned sentence structures, the wloc accommodate such values using extension points
ment component parts (for example. procedura include application-specific information. Be-
sentences are faster to peslit than other types of sides, future user interfaces should be Rexihle e
sentences), and the presence or absence of usegh to allow users to display such scores in an
interface terms. In addition, we cannot ignore thiatuitive manner, possibly using bookmarklets or
post-editorsO individualifferences. We found that extensions if working in a Webased envi-
both within and between pestlitor variance is ronment, or allwing for custom plugns to be
much higher in terms of PE speed compared to tleesily created or extended if working in a desktop
amount of technical PE efforthis meanshat the appication scenario.

amount of textual changes made during PE is more

or less similar within and betan post-editors, ~Acknowledgments
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