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Abstract 

This paper investigates the factors that influ-
ence the translators’ post-editing efficiency in 
a collaborative translation environment. We 
developed GE-CCT, a platform that enables 
hundreds of translators to be organized to 
complete one large-scale translation task to-
gether. On the basis of the platform, this paper 
made thorough analysis on the post-editing 
logs of 325 translators within 8 weeks. Results 
show that some exterior environmental factors 
and interior personal factors obviously affect 
the translators’ post-editing speed and quality. 
Accordingly, we proposed solutions that im-
proved the collaborative translation efficiency. 

1 Introduction 

Since the translation results of fully-automatic ma-
chine translation still cannot meet the requirements 
of practical applications, recently computer-aided 
translation (CAT) becomes a hot research topic. In 
CAT systems, the human translator is provided 
with an aiding translation of the input sentence and 
performs post-editing on it under the assistance of 
plenty of tools (such as dictionary lookup, transla-
tion memory retrieval, term recognition, document 
format processing, etc) until the correct translation 
is acquired.  

With the rapid enlargement of the scale of CAT, 
multiple spatially distributed translators be organ-
ized to complete one translation task together be-

comes a common phenomenon. This new 
translation mode can be called collaborative trans-
lation (CT). Under the CT environment, each 
translator works on a client and the CT system is 
located on a central server to provide assistance 
following the translators’ request commands. The 
CT system can not only offer all the functions of 
the CAT system but also other functions such as 
the management of the translation tasks and the 
consistency checking of the translation results in 
order to help the translators cooperate efficiently. 

Current research on collaborative translation 
mainly focuses on how to learn translation knowl-
edge automatically from the post-editing feedbacks 
to improve the quality of the aiding translation
(Llitjós and Carbonell, 2006; Simard et al., 2007; 
Groves and Schmidtke, 2009; Ortiz-Martinez et al., 
2010) and how to design better collaboration strat-
egy (Murata et al., 2003; Bey et al., 2006; Morita 
and Ishida, 2009; Bederson et al., 2010). However, 
other than the technical improvements on the sys-
tem, we find in practice that there are many factors 
which have great impacts on the translators’ post-
editing psychology and thus influence their effi-
ciency. 

In this paper we developed the GE-CCT col-
laborative translation platform, on the basis of 
which we collected the post-editing logs of 325 
translators working collaboratively within 8 weeks 
in a large-scale Chinese-English patent translation 
project. Then we made thorough investigation on 
the logs to discover the factors that affect the trans-
lators’ post-editing efficiency (both speed and 
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quality). Results show that the exterior environ-
mental impact factors include festival, weekday 
and the use of automatic proof-reading tool, and 
the interior personal impact factors include the 
translator’s platform usage time, major and English 
level. This paper also analyzed how some of the 
factors play the role on the translators’ psychology 
and proposed solutions that increased the collabo-
rative translation efficiency. 

2 Related Work 

Martínez (2003) pointed out some impact factors 
of the translators’ post-editing efficiency, including 
whether the assistant tools of the CAT system are 
effective, whether the interface is friendly, whether 
the translator follows reasonable process for post-
editing, whether the data are well analyzed before 
translation, whether a user dictionary is con-
structed, whether the aiding translation is credible, 
etc. Aikawa et al. (2007) validated the assumption 
that using controlled language can improve post-
editing efficiency. Doyon et al. (2008) found some 
other factors including the quality of the aiding 
translation, the translator’s experience and the 
translator’s native language. Koehn (2009a) proved 
that certain types of assistance including sugges-
tions of sentence completion, word and phrase 
translation options and machine translation output 
help to improve the translators’ post-editing speed 
and quality. The above studies are mainly from the 
view of improving the CAT system and paid little 
attention to the translator himself. In fact, transla-
tors play a central role in post-editing, and their 
translation psychologies and processes need to be 
better understood before their capabilities can be 
brought into full play.  

Some researchers investigated the psychological 
process of translators during post-editing. Because 
the data at cognitive level cannot be observed di-
rectly, think-aloud protocol (Kussmaul and 
Tirkkonen-Condit, 1995) or choice network analy-
sis (Campbell, 2000) is applied (Krings, 2001; 
O'Brien, 2005). However, quantified results still 
can hardly be obtained. Koehn (2009a) believes 
that the pauses of keystrokes and mouse clicks are 
reflections of cognitive process, and used the data 
recorded by the Caitra system (Koehn 2009b) to 
discover the cognitive meaning of pauses with dif-
ferent lengths. Carl et al. (2010) analyzed the trans-
lators’ operating data and found that the translation 

process can be clearly divided into three phases, 
namely gisting, drafting and post-editing. Student 
translators have longer gisting phases whereas pro-
fessional translators have longer post-editing 
phases. These research fruits help people to better 
recognize the translator’s psychological post-
editing process, but they didn’t investigate the rela-
tionships between the translators’ psychology and 
other factors, which is the focus of this paper and 
will provide valuable clues for improving the 
translators’ post-editing efficiency. Besides, we 
conducted analysis in a collaborative translation 
environment and revealed some psychological 
characteristics different from those in the CAT en-
vironment. 

3 User Study 

3.1 GE-CCT Collaborative Translation 
Platform

The GE-CCT platform is implemented as a web-
based client-server architecture. It consists of four 
subsystems as follows:  

The collaborative translation subsystem offers 
an interactive Chinese-English post-editing envi-
ronment (see Figure 1) to the translators and it con-
tains many aiding tools such as automatic aiding 
translation generation, assistant input, assistant 
typesetting, translation memory (TM) retrieval, etc.  

Figure 1. Post-editing Interface of the GE-CCT Platform. 

The quality checking subsystem is developed for 
translation quality controlling and contains five 
modules including automatic translation sampling, 
error labeling, consistency checking, quality score 
computing and comment generating.  

Original Text Window 

Aiding Translation Window

Post-editing Window 

TM Retrieval Window 
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The task management subsystem performs the 
importing, exporting, preprocessing, clustering, 
assigning and monitoring of the translation tasks. 

The translation knowledge management subsys-
tem realizes the automatic learning, updating, ac-
cumulating and sharing of translation knowledge in 
the whole translation process.  

The overall framework of the platform is illus-
trated in Figure 2. 
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Figure 2. Overall Framework of the GE-CCT Platform. 

With the platform, we tracked the daily post-
editing amount and quality of each translator, 
which then allows for a detailed analysis of the 
translators’ efficiency. The personal information of 
each translator and the activities of the whole 
group are also recorded in detail. 

3.2 Background and Settings 

In our study, all of the 325 recruited translators are 
native speakers of Chinese with English skills at 
university-level or higher level. 160 of them work 
full time every day, and the others work half of the 
day. They were rewarded according to their post-
editing amount and quality so as to give them an 
incentive to be productive. 

The translators are required to work on a large-
scale technical document translation project. The 
total amount of translation task is 200 million Chi-
nese characters. These documents come from the 
Chinese patents of recent years provided by the 
State Intellectual Property Office (SIPO) of the 
PRC. It took about 11 months to accomplish the 

whole task (error rate lower than 1.5 ) and the 
user data within 8 weeks are recorded for our study. 

In order to assign the translation tasks justly, 
each document is broken up to several blocks with 
a fixed length of 220 Chinese characters. Punctua-
tions, spaces, digitals and English characters are 
excluded while computing the lengths. Such block 
is called the standard work-piece (SWP), and it 
was taken as the basic unit in the assignment of the 
translation tasks and the evaluation of the transla-
tors’ post-editing efficiency.  

3.3 Evaluation 

In this paper we use the number of SWPs trans-
lated by each translator per day to evaluate the 
translator’s daily post-editing speed. 

Speed is not the only criterion of success. The 
translations also have to be correct. We rely on 
human judges to check the quality of translation 
results. Due to the large translation amount, 10 
percent of examples are randomly selected from 
the translation result of each SWP and transferred 
to the human judges to check the errors. Then the 
system computes the quality score s as follows: 

N

i
ii tntwMAXs )()(              (1) 

where )( itw  refers to the weight (from 0 to 1) of 
error type ti, )( itn refers to the error number with 
the same error type ti, and MAX refers to the full 
mark which is set to 5. We defined 7 types of error 
including missing translation, redundant translation, 
grammatical error, prohibited usage, formatting 
error, logical error and terminology error. 

If a translated SWP gets a quality score lower 
than 4.5, then it will be returned to the correspond-
ing translator for revising, otherwise it will be ac-
cepted. Only those SWPs that have passed the 
quality checking process will be included in the 
evaluation of post-editing speed. 

4 Results and Analysis 

4.1 Speed and Quality 

As mentioned above, the daily post-editing speed 
of each single translator is evaluated by the number 
of SWPs that he/she successfully accomplishes 
every day, and his daily post-editing quality is 
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evaluated by the average quality score of all the 
translated SWPs every day. Figure 3 and Figure 4 
show the average daily speed (number of SWPs 
per translator per day) and average daily quality 
(quality score per translator per day) of all the 
translators within the 8 weeks. 
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Figure 3. Average Daily Post-editing Speed. 
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Figure 4. Average Daily Post-editing Quality. 

In our study, only working days (from Monday 
to Friday) are included for the statistics because on 
weekends the translators are not required to work. 
It can be seen that the translators’ average post-
editing speed ranges from 17.9 SWPs to 38.8 
SWPs per day (the two great drops correspond to 
two festivals), and their average daily quality score 
ranges from 4.52 to 4.83. In fact, the daily speed 
and quality of different translators vary greatly, 
and we only focus on the average values in the 
above graphs. Table 1 shows the average post-
editing speed and quality per week. 

Table 1. Average Post-editing Efficiency per Week. 

On the whole, the translators work faster with 
the time, and their post-editing quality is also bet-
ter. 

4.2 Environmental Impact Factors 

4.2.1 Festival 

There were 4 festivals (including 2 Chinese tradi-
tional festivals and 2 Western festivals) during the 
8 weeks. On these days, translators are still re-
quired to work but may be influenced in the psy-
chology. We compared the average daily speed and 
quality during the festivals and non-festivals. Table 
2 gives the results. 

Table 2. Comparative Results of the Post-editing Effi-
ciency on Festivals and Non-festivals. 

From Table 2 we can see that the translators’ 
post-editing speed greatly decreases by 18.2% on 
festivals while the quality score doesn’t change 
obviously. To validate the generality of the obser-
vation, we compared the efficiency of each festival 
with its immediately previous day. Results show 
that the daily speeds on all the four festivals and 
the quality scores on two festivals are lower.  

We computed the CHI-square statistic (Yang et 
al., 1997) between the festivals and the change of 
speed/quality for checking the correlation hypothe-
sis. The significance level is set to 0.05. Results 
show that there is strong relationship between fes-
tivals and the speed variation, indicating that trans-
lators tend to become slower on festivals.  

4.2.2 Weekday 

To answer whether there is any relationship with 
the day of week and the post-editing efficiency, the 
average speed and quality score of each weekday 
are computed, as shown in Table 3 (the 4 festivals 
are excluded from the statistics). 

Table 3. Average Post-editing Efficiency per Weekday. 

It can be seen that the translators’ speed and 
post-editing quality both tend to increase on Tues-
days and decrease on Thursdays.  

Week 1 2 3 4 5 6 7 8
Speed 27.3 30.2 32.2 31.6 32.8 31.5 33.9 36.1

Quality 4.71 4.68 4.67 4.63 4.64 4.74 4.74 4.76

Date Festivals Non-festivals 
Speed 27.5 32.5 

Quality 4.66 4.70 

WeekDay Mon Tue Wed Thu Fri
Speed 30.7 33.4 34.4 32.5 31.8

Quality 4.67 4.72 4.69 4.67 4.74
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We also compared the efficiency of each week-
day with its immediately previous day (the 4 festi-
vals and their next days are excluded from the 
statistics). Table 4 gives the comparative results. 

Table 4. Comparative Results of the Post-editing Effi-
ciency between each Weekday and its Previous Day. 

In Table 4, the two numbers in the cells are the 
number of days with higher/lower efficiency than 
its previous day. We computed the CHI-square 
statistic between the weekdays and the change of 
speed/quality at a significance level of 0.05. Re-
sults show that Tuesday and Thursday have strong 
relationships with the post-editing efficiency varia-
tion. On Tuesdays translators tend to be faster in 
speed and better in quality, while on Thursdays 
they tend to be worse in quality. 

4.2.3 Use of Automatic Proof-reading Tool 

In this section we discuss the effect of an auto-
matic proof-reading tool. 

The proof-reading tool works after the translator 
accomplishes the current SWP. It automatically 
checks the problems that usually occur in the trans-
lation results, including word capitalizations, arti-
cles, punctuations and some usages prohibited by 
the post-editing rules. Whenever an error is de-
tected, the tool labels the corresponding part with 
different colors to warn the translators. The errors 
are detected through a rule matching strategy in 
which the rules are expressed with regular expres-
sions and written manually. 

This tool was put into use since Monday of the 
3rd week. We had expected the translators’ post-
editing quality to be improved with the tool. How-
ever, from Table 1 we can see that the average 
quality score didn’t change obviously. Interestingly, 
the average speed increased.  

Through discussing with the translators and ob-
serving their behaviors, the reason was found. In 
fact, translators are usually nervous before they 
submit the translation results. They will check the 
results over and over again to avoid getting a low 
score in the following quality checking process. 
The utility of the proof-reading tool made them 
more confident with their translations, especially 

when the translations have passed the examination 
of the tool. Then the translators will submit the 
results without checking it too many times and thus 
became faster. 

We also evaluated the average ratio of the num-
ber of SWPs that needed revising to the total num-
ber of SWPs received in every week. The results 
are shown in Table 5. 

Table 5. Average Revising Ratio of SWPs per Week. 

It can be seen that the revising ratio greatly de-
creases by 30% since the 3rd week, which had also 
led to the improvement of post-editing speed. All 
these validate the observation that the proof-
reading tool helps the translators to be faster. 

4.3 Personal Impact Factors 

Other than the exterior environmental factors, the 
post-editing efficiency is also related with some 
personal factors of the translator himself. 

4.3.1 Platform Usage Time 

Another important question that we are trying to 
answer is: What kind of variation in efficiency will 
the translators produce after they start to work in 
the collaborative translation environment. This has 
consequences for the design of the translation aids, 
since we want to alleviate the most troubling as-
pects of the post-editing process to increase the 
translators’ productivity. We randomly selected 3 
full-time translators and recorded their daily speeds 
within 150 days since their enrollment dates (see 
Figure 5). 
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(Figure 5a) Translator L1 

WeekDay Mon Tue Wed Thu Fri
Speed (+/-) - 8/0 3/3 1/3 4/2

Quality (+/-) - 7/1 2/4 0/4 5/1

Week 1 2 3 4 5 6 7 8
Ratio 0.67 0.70 0.49 0.50 0.48 0.46 0.38 0.43
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(Figure 5b) Translator L2 
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(Figure 5c) Translator L3 

Figure 5. Daily Post-editing Speed of 3 Translators. 

According to the graph, all translators have a 
similar tendency in the variation of daily speed. In 
the first a few days (about 10 to 20 days) after en-
rollment date, the speed increases continuously. 
Then the translators come into a relatively long 
period in which they become slower before the 
speed recovers in the end. The length of the special 
period ranges from about 60 days to 90 days on 
different translators.  

To explain the reason for the speed recession pe-
riod that the translators encounter, we made wide-
spread discussions and investigations with them. 
Results show that the translators are excited with 
the post-editing job at the beginning because this is 
a new translation style for them and they find the 
tools are effective. After these days, the transla-
tors’ interests weaken and meanwhile they fall into 
the trouble of quality. Everyday they receive a lot 
of SWPs returned for revising from the quality 
checkers. They also need to learn more about the 
advanced functions of the platform so as to keep 
up their productivity. All these have led to the in-
evitably troubling period. In fact, during this time 
many translators will lose confidence and choose 
to leave the job. 

4.3.2 Major 

In our study the translators’ majors are diversified. 
Since the project aims at translating patents, most 
of the documents are related with technologies of 
different domains. Therefore, a translator’s knowl-
edge of a specialized field will naturally promote 
his post-editing efficiency.  

Table 6 shows the distribution of majors among 
all the translators. We also selected 54 best transla-
tors and computed the distribution among them. 

Table 6. Distribution of Translators with English Major. 

From Table 6 we can see that there is a large 
portion of translators whose majors are not English. 
This has partly validated that the specialty knowl-
edge is quite helpful for post-editing. However the 
portion is relatively lower among the best transla-
tors, indicating that the linguistic knowledge plays 
a more important role if one hopes to become ex-
cellent in post-editing. 

4.3.3 English Level 

In this study we classify the translators’ English 
skills into 4 levels: Level 1, 2, 3 and 4. The classi-
fication is based on the level of the National Eng-
lish qualification tests that the translators have 
passed. Level 1 means the translator has passed the 
highest qualification test and level 2 means the 
second highest qualification test, etc. Table 7 gives 
the distribution of English levels among all the 
translators and the 54 best translators. 

Table 7. Distribution of Translators’ English Levels. 

Among all the translators, those at Level 2 oc-
cupy the majority; while among the best translators, 
those at Level 1 are the most. And in both groups, 
the ratios of translators at Level 4 are very low. 
The data shows that one may have to be profound 
in English skills in order to be qualified in post-
editing, and he needs to be more skillful in English 
in order to be excellent. 

Major English Others 
All 0.60 0.40 

Best 0.64 0.36 

English Level Level 1 Level 2 Level 3 Level 4
All 0.15 0.55 0.22 0.08

Best 0.33 0.31 0.31 0.05
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4.4 Solutions

Regarding the aforementioned impact factors of 
the translators’ post-editing efficiency, we pro-
posed some strategies to help translators avoid or 
reduce the extent of being influenced. 

Firstly, focusing on the impact of festivals and 
weekdays, we adopted an alerting strategy. On the 
days when the translators are predicted to be less 
efficient, the CT platform will automatically alert 
the translators in the morning. In addition, we ar-
range regular meetings on those days and encour-
age the translators to be productive. The strategy 
was proved to be effective in practice. 

Secondly, to solve the speed recession problem 
in section 4.3.1, we proposed an enrollment train-
ing strategy. For each new recruit, two quality 
checkers with rich post-editing experiences will be 
assigned to give him/her advices on both the post-
editing techniques and psychology. The advices 
are offered in multiple styles such as lectures, 
panel discussions, question-answering, etc. The 
training is classified into three levels. The junior-
level training focuses on teaching the basic post-
editing techniques, including instructions on the 
usage of the platform’s basic functions and post-
editing requirements. The intermediate-level train-
ing focuses on enhancing the translators’ post-
editing quality, including post-editing experience 
exchanging and problem discussions. The senior-
level training focuses on helping the translators to 
maintain the high quality and increase the speed, 
including instructions on the advanced post-editing 
techniques and complaint handling.  

To prove the effectiveness of the training strat-
egy, we recorded the daily speeds of 3 full-time 
translators who had participated in the training 
since their enrollment dates (see Figure 6). 
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(Figure 6a) Translator L4 
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Figure 6. Daily Post-editing Speed of 3 Translators with 
Enrollment Training. 

In Figure 6a and 6b, the translator’s post-editing 
speed continuously increased or remained stable 
with the time. This shows that the training has 
helped them avoid or reduce the influences of the 
difficulties in the speed recession period. In Figure 
6c, the translator’s recession period shortened 
greatly. At about 30 days after his enrollment date, 
the translator has grasped the required knowledge 
points and adapted to the stress from the quality 
checking process.  

Questionnaires among translators also show that 
the training strategy is useful and helps to keep the 
people. In the collaborative translation environ-
ment, it is desirable for translators to communicate 
frequently about their common problems and more 
desirable if an experienced translator gives them 
suggestions before they encounter the problems. 

5 Conclusion and Future Work 

In this paper we conducted study on the post-
editing efficiency of translators in a collaborative 
translation environment. Some factors are found to 
have significant impact on the post-editing effi-
ciency. The main conclusions are: 
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(1) Festivals have impact on the post-editing 
speed. The translators are obviously slower on fes-
tivals. 

(2) There are some relationships between week-
day and the efficiency. On Tuesdays the translators 
tend to be higher in both speed and quality, while 
on Thursdays their post-editing qualities tend to be 
lower. 

(3) The usage of automatic proof-reading tool 
helps to increase the post-editing speed by enhanc-
ing the translators’ confidence on their translation 
results. 

(4) The translators will come into a long period 
of speed recession since a few days after they start 
to use the collaborative translation platform. The 
period can be eliminated or shortened through the 
adoption of an enrollment training strategy. 

(5) Although translators may benefit from the 
knowledge of a specialized field, the best transla-
tors generally need better English skills. 

Further study of the post-editing efficiency are 
needed both to gain insight into what the most 
time-consuming post-editing activities are and how 
they can be alleviated. We are also interested in the 
study of providing personalized aiding to different 
translators according to their individual post-
editing characteristics.  
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