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초   록

위키피디아는 콘텐츠 협업을 위한 사이트들 중에서 사용자가 가장 많이 사용하는 사이트이다. 
위키피디아의 성공은 수많은 자원 봉사자들이 자신의 지식을 제공하려는 동기와 지속적인 
몰입 때문이다. 이 논문에서는 Cox 회귀 모델을 사용하여 에디팅에서의 셀프 루프(Self-loop)가 
위키피디아 알찬글(Featured articles)로의 승급에 미치는 효과를 평가하였다. 2,978개의 위키
피디아 알찬글에 대해서 글이 시작된 시점부터 2011년까지의 편집 내역을 수집하였다. 아티클 
편집에서 자기가 수정한 후에 다른 사람이 수정하기 전에 다시 자기가 수정하는 셀프 루프를 
사용자의 몰입에 대한 프록시로 사용하였으며, 셀프 루프의 수가 알찬글로의 승급에 긍정적인 
영향을 미치는 것을 파악하였다. 추가적으로 자기 루프를 단기와 장기로 더 상세하여 구분
하였고, 장기 셀프 루프가 단기 셀프 루프보다 더 긍정적인 영향을 미치는 것을 파악하였다. 

ABSTRACT

Wikipedia is one of the world’s most visited sites for content collaboration. Its success 
is due to thousands of volunteers’ motivation and commitment to contribute their knowledge 
to Wikipedia. In this paper, we use the Cox regression model to assess the effect of self-loop 
editing on the promotion of Wikipedia featured articles. We collected 2978 Wikipedia featured 
article editing history from start of Wikipedia until 2011. We use self-loops as a proxy 
measure for Wikipedia editors’ commitment, and find that self-loop editing has a positive 
effect on the promotion of featured articles. We further distinguish the self-loop into a 
short-term self-loop and a long-term self-loop. We find that long-term self-loop editing 
is more helpful than short-term self-loop editing. This research has been conducted with 
both theoretical and practical application methods.
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1. Introduction

Open collaboration is credited to the in-

troduction of Web 2.0 technologies as well as 

to users’ shared interest and commitment to 

contributing to an online community [54]. 

Collaboration in online communities depends 

on trust, loyalty, teamwork, flexibility and ease 

of use [19]. These factors not only maintain 

successful operation of online collaboration, but 

also increase the pace of the peer collaboration 

process. Online communities’ sites, such as 

Myspace and Wikipedia, have deployed open 

collaboration tools like wikis for collective con-

tent contribution [3].

Wikipedia, a free online encyclopedia, is one 

of the most visited community sites on the 

Internet. Its success is due to the commitment 

of thousands of volunteers around the world 

who contribute their time and energy to improve 

accuracy, completeness and neutrality of con-

tent. Since the launch of Wikipedia, about 

4,900,000 English articles have been published 

on the site, and more than six million users 

have registered. The elimination of barriers 

by Wikipedia allows anyone to contribute to 

the subject of their interest, which is a major 

attraction for users. Wikipedia’s successful 

functioning and ease of use further motivate 

users to contribute. Scholars studying the mo-

tivation to contribute to online communities 

from a different perspective state that an edi-

tor’s first contribution will determine their fur-

ther contributions, while other scholars suggest 

instead that factors such as reciprocity, sense 

of efficacy and obligation motivate editors and 

keep them committed to contributing to Wiki-

pedia [20, 22～24, 26～28]. Other researchers 

have also studied the importance of motivation in 

open, collaborative communities [8, 24, 26, 52]. 

Wikipedia featured articles have been eval-

uated by thousands of volunteers as the highest 

quality articles on Wikipedia, although several 

scholars question the site due to its open access 

and free editing [15]. Studies show substantial 

evidence that Wikipedia article quality and neu-

trality are comparable to those of other top 

encyclopedias, such as Britannica [15]. Aca-

demic researchers have attributed the success 

of open collaboration to centrality, total number 

of edits, diversity, member turnover and wis-

dom of the crowd [12, 22, 27, 40, 51]. However, 

these studies oversimplify the deep collabo-

ration process of Wikipedia content contri-

bution [29]. 

Commitment to organizations has been stu-

died by social scientists in the context of work 

behavior, employee turnover and predicting 

work performance. Such studies state that 

commitment to an organization is believed to 

be highly correlated with low level of turnover, 

low absenteeism and high performance. Va-

rious scholars have studied two general forms 

of commitment: attitudinal and behavioral [9, 

34, 35]. Attitudinal commitment focuses on the 

process of matching people with their personal 

and organizational goals, and includes factors 

such as cost of leaving an organization or feeling 
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obligated to contribute. These factors may 

maintain members committed to their com-

munities [19, 34, 35]. 

Researchers studying the behavioral aspect 

of commitment in open collaboration have ob-

served that physical dispersion can disconnect 

online content contributors; however, tech-

nologies such as wikis create a community that 

keeps the members committed to their work.  

Due to this technology’s ease of use and effec-

tiveness, contributors feel important and cen-

tral to the community. Community members 

are committed to their work and remain in touch 

with their colleagues periodically, regardless 

of physical or temporal distance [18]. All this 

previous research on commitment, social col-

laboration and online open collaboration in 

Wikipedia leads us to a question ,” how self-loop 

editing of editors will influence the promotion 

of Wikipedia featured article?”

In this paper, we study the effect of editor 

commitment on the efficiency and promotion 

of Wikipedia featured articles. We define the 

efficiency of an article’s editing process as the 

number of days it takes from an article’s start 

date until it is promoted to a featured article. 

We measure editors’ commitment through 

editing loops, or self-loop editing. We further 

divide the editing loops into short-term and 

long-term loops to examine the editing beha-

vioral patterns of Wikipedia editors and their 

effect on the promotion of an article to a featured 

article. We find that self-loop editing positively 

affects the promotion of a featured article, and 

that long-term self-loops are more helpful than 

short-term self-loops. We also check for the 

self-loops edits that falls between the short 

and long self-loops but the results were insig-

nificant and were omitted form the analysis.

2. Literature Review

2.1 Commitment

Commitment to organizations has been stu-

died by social scientists in the context of work 

behavior, employee turnover and predicting 

performance in the traditional work environ-

ment. Such studies state that commitment to 

an organization is highly correlated with a low 

level of turnover, low absenteeism and high 

performance [35]. Researchers have demon-

strated that commitment is a factor that leads 

to effective, successful communities [30, 52]. 

Phang [40] states that factors such as enjoy-

ment and belongingness positively impact mem-

bers’ commitment to the task or purpose of 

a community. While some scholars have found 

that knowledge contribution, ease of use, reli-

ability and knowledge tracking are factors that 

maintain users’ commitment to a community, 

Ma and Agarwal [33] alternatively show that 

perceived identity and self-presentation are 

important aspects of successful online com-

munities [32].

Behavioral commitment to open collabo-

ration is explained as an affinity or sense of 
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connection one develops to a community with 

which they identify. Commitment to online 

community collaboration is affected by satis-

faction, obligation, goals and reciprocity of 

members towards that community. Similarly, 

attitudinal commitment is defined as an in-

dividual’s perception of belongingness to a 

community, based on similarities and emotional 

attachment [8, 41]. Attitudinal commitment de-

velops when a person considers her/his goals 

and values to match those of a community [9]. 

For Wikipedia, collaboration relies on the 

effort and commitment of a large volunteer 

base. Academic researchers accept the concept 

of commitment as a strong predictor of a per-

son’s behavior in an organization. Contributing 

one’s knowledge to Wikipedia is central to the 

success of the site, and an individual’s commit-

ment maintains her/his bond to the online com-

munity [52]. Emotional attachment to the com-

munity, as well as corresponding goals between 

individuals and the community, motivate con-

tent editors.

2.2 Self-loop Editing and Commitment

A self-loop in graph theory is defined as 

the connection of a node to itself, specifically 

the edge that connects the node to itself [2]. 

On Wikipedia, a self-loop is defined as repeated 

editing of an article by a single individual before 

anyone else edits it. 

Editing on Wikipedia is a mixture of behav-

ioral processes and results, which may include 

planned editing as well as editors’ habits of 

voluntarily helping others. Individuals edit ar-

ticles for various reasons [36]. Repeated editing 

can result from people’s editing habits, editing 

skills, knowledge and self-efficacy [44], per-

sonal responsibility and obligation, direction 

from the community (via Wikipedia talk pages 

and other contributions) and desire for recog-

nition [6]. We use the concept of self-loop edit-

ing to measure the commitment of editors. 

Salancik [47] defines commitment as an obliga-

tion to behave or repeat actions in a manner 

that is consistent with prior actions; such con-

sistency is associated with self-justification 

and dissonance-reduction [45]. Self-loop edit-

ing on Wikipedia reflects an editor’s commit-

ment to editing articles, contributing knowl-

edge and sharing information. Therefore, we 

use self-loops as a proxy measure of editors’ 

commitment, and assess the effect of commit-

ment on the promotion of an article to a featured 

article. To our knowledge, this study is the 

first to use self-loops to assess or measure 

the effect of commitment on the outcomes of 

actions or behavior.

Commitment to Wikipedia editing is a social 

behavioral process through which a member 

develops a relationship with the community. 

Members contribute and collaborate with oth-

ers to show their presence, belongingness and 

affiliation. Maintaining involvement in open 

collaboration entails reciprocity, or an ‘obliga-

tion to continue contributing and helping others 

[9, 36, 52]. Additionally, self-loop editing on 
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Wikipedia is a self-generated process, where 

editors repeat edits and are committed to con-

tributing their knowledge to Wikipedia for dif-

ferent reasons [9]. We believe self-loop editing 

on Wikipedia is a reasoned action and a planned 

behavior for editors who engage in this prac-

tice [1]. 

3. Hypotheses

Meyer and Herscovitch [36] define commit-

ment as “a force that binds an individual to 

a course of action of relevance to one or more 

targets” [33]. Employees experience this force 

in the form of normative, affective and con-

tinuance commitment. These types of commit-

ment reveal employees’ perceived obligation, 

emotional ties and sunk costs, respectively, in 

relation to a given target; members will con-

tinue to repeat their behavior until the target 

is achieved [34].

Multiple factors affect editors’ decisions to 

use self-loops. The desires to achieve personal 

goals and to match the values of the editing 

community influence the relationship that an 

editor develops with them [9, 34, 36]. Similarly, 

editors may use self-loops because of extrinsic 

rewards (e.g., peer recognition, editors’ badges, 

learning from the process), team collaboration 

(i.e., receiving feedback from others on talk 

pages) and motivation to promote an article 

to a featured article [43, 46, 47]. For example, 

editors are committed to gaining hands-on ed-

iting experience, achieving recognition in the 

community or promoting an article to a featured 

article, so they repeat edits to show commit-

ment to the task that they have taken on. 

Additionally, collaboration on Wikipedia is a 

self-generated process through which editors 

contribute, edit and self-assess. Repeated edits 

are more likely to be free of errors and are 

more productive with the consensus of others 

editors. Self-loop editing of Wikipedia articles 

shows editors’ connection to both the article 

content and the community editing the same 

article. Editors also repeat edits to make content 

more concise and to provide additional re-

sources that verify the material. Past research 

has shown a positive relationship between 

commitment to a task and project performance 

[51]. Based on the argument above, we propose 

that self-loop editing will have a positive effect 

on the promotion of an article.

H1:  Editors’ self-loop edits (editing com-

mitment) will have a positive effect 

on the promotion of an article. 

Individuals engage in online content collabo-

ration by editing the contents, reading threads 

and either posting replies or moderating dis-

cussion [7, 24, 49]. Editors believe that the time 

they give for content contribution and thread- 

reading is associated with benefits they seek 

and receive from the community.  

Editors’ perceptions that they have the po-

tential to fulfill personal and community goals 
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are based on community membership, or ac-

ceptance as a peer in the editing community. 

Editors try to self-loop edit to gain attention 

or recognition. This behavior is associated with 

the values and behavior of others in the editing 

community; thus, an increase in content and 

energy contributed will result in positive out-

comes for the community as a whole [7, 17, 24].

Wikipedia editors repeat edits and provide 

content differently based on the role assigned 

to them by the Wikipedia community. Some-

times an article needs further improvements 

or citations to validate its content; other times 

an editor contributes additional knowledge to 

an article. Liu and Ram [31] claim that editors’ 

varied roles have different impacts on the qual-

ity of an article, as well as the style in which 

editors write and provide content [29]. Pro-

fessional writers tend to write more meaningful 

and concise edits, and provide links and other 

resources to validate the content provided. 

Editors are concerned with the style, format 

and content they contribute. According to Liu 

and Ram [31], well-rounded editors tend to 

repeat their edits by creating additional senten-

ces, modifying the prior edit, deleting the con-

tents of the edit, providing links and adding 

references to the material provided. As editing 

in Wikipedia is voluntary, editors who repeat 

edits are self-monitored, and contribute to ob-

tain an affiliation with a knowledgeable com-

munity. The collaborative content that editors 

seek from the community provides a valuable 

contribution, which results in higher-quality 

articles. 

Short-term self-loop editing occurs when 

an editor repeats an edit because it reaffirms 

their membership in the community via open 

social collaboration. In short-term self-loop 

editing, an editor either provides content re-

peatedly or polishes the content already pro-

vided. The role taken by a Wikipedia editor 

is an important factor affecting self-loop edit-

ing; certain roles played by an editor may moti-

vates them to contribute higher quality content 

more consistently. Editors tend to repeat their 

edits to align their content with Wikipedia edit-

ing criteria. This repeated editing improves the 

quality of an article, hence increasing the like-

lihood that it will be promoted.

 We predict that editors’ use of short-term 

self-loop editing, either by self-monitoring their 

articles’ contents or by providing external 

references to verify content, will positively 

affect the promotion of an article. 

H2:  Editors’ short-term self-loop edits will  

have a positive effect on the promotion 

of an article. 

Research on open collaboration shows that 

members of online communities build a strong 

sense of commitment to contribute and verify 

knowledge, remove unnecessary material and 

polish the style and presentation of the content 

[39]. This process of contributing time and en-

ergy maintains members’ connections to com-

munity projects and goals. These bonds allow 
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members to fulfill their needs and to help others, 

thus becoming a part of the community [16]. 

As a result, participants contribute more time 

and higher quality content in order to establish 

themselves among the elite editors of the com-

munity [42]. The content contributed by these 

participants is high-quality and beneficial to 

the editing process.

While most of the edits on Wikipedia fall 

into the short-term range [14, 37], those that 

are repeated after a long period of time (i.e., 

long-term self-loops) show an editor’s com-

mitment to Wikipedia more strongly. Repeating 

an edit long after initial edits have been made 

shows an editor’s connection to both the article 

content and the editing community. In addition, 

some scholars suggest that goal-oriented edit-

ing behavior has a positive effect on article 

promotion, as editors will contribute more con-

tent and invest more time when they aim to 

get an article promoted. As noted by Nemoto 

et al. [38], editors use talk pages to congratulate 

one another on article promotions to featured 

article status [36]. On Wikipedia, every article 

has associated talk pages where editors discuss 

article contents. Thus, edits that are repeated 

after a long time are based on the consensus 

of others and are more oriented toward the 

goal of article promotion. An editor’s emotional 

attachment to the editing community, desire 

for recognition and goal-oriented behavior 

positively affect the promotion of an article. 

Based on the argument above, we predict that 

long-term self-loop editing will positively af-

fect the promotion of an article.

H3:  Editors’ long-term self-loop edits will  

have a positive effect on the promotion 

of an article.    

Self-loop editing on Wikipedia shows that 

editors impart value to their membership within 

the Wikipedia community. Due to this bond, 

editors repeatedly contribute their knowledge 

in order to help the community. Commitment 

to self-loop editing on Wikipedia is a self-gen-

erated, voluntary process; editors contribute 

their knowledge in order to demonstrate their 

efforts and to show affiliation with the editing 

community. Repeated edits are beneficial be-

cause they are high-quality, collaborative and 

oriented toward the goal of article promotion. 

However, editors’ commitment varies; since 

the level of commitment is based on rewards 

and benefits to editors, it is susceptible to 

change. Editors repeat their edits in the 

short-term either to gain personal rewards or 

to attain status among expert editors. However, 

long-term repeated edits are not performed as 

a means of gaining rewards; these edits may 

result from an editor’s personal habit of editing 

short sections at a time, or from the general 

editing process, which includes checking for 

errors and linking external references. Long- 

term commitment is both self-governed and 

self-generated, and has lasting effects on the 

process of content contribution to Wikipedia. 

Editors who are committed in the long-term 
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will only repeat their edits if they are sure 

that they fit the requirements of Wikipedia; 

in this sense, they play the role of housekeepers 

for the site [13]. They will repeat their edits 

until they believe they are close to their ulti-

mate goal of promoting the article to a featured 

article [36]. 

Based on the above discussion, we predict 

that long-term self-loops will be more useful 

in the promotion of an article than short-term 

self-loops.

H4: Long-term self-loops will be more 

helpful or have a greater effect on the 

promotion of an article than short- 

term self-loops. 

4. Methodology

A Wikipedia article is promoted to a featured 

article after a community of editors evaluates 

it for completeness, accuracy and neutrality. 

Article promotion requires varying efforts from 

different editors, including the commitment and 

time to contribute, verify and, if necessary, pol-

ish article contents. We gathered data regard-

ing 2978 English Wikipedia featured articles 

and analyzed their editing histories to identify 

editing patterns and assess the effects of edi-

tors’ commitment and behavior on the promo-

tion of an article to a featured article.  

We define the efficiency of an article’s editing 

process as the total number of days it takes 

from an article’s start date until it is promoted 

to a featured article. In our study, the variable 

called “duration” measures the efficiency of 

the editing process for Wikipedia articles. 

Further variables are discussed in the fol-

lowing section. 

4.1 Control Variables 

In analyzing the effect of self-loop editing 

on the promotion of featured articles, we control 

for several variables, as explained below.

4.1.1 Total Number of Edits

The total number of edits represents all of 

an editor’s contributions of knowledge to Wiki-

pedia. A higher number of edits can bias the 

analysis, as more editing does not always 

equate purely to contributed knowledge; for 

instance, an edit can consist of re-saving the 

same edit, robotic edits and removing a vandal’s 

incorrect content. A higher number of edits 

can also positively influence an article’s promo-

tion when users provide information in a timely 

manner. However, this may create conflicts 

or increase the time it takes for others to read 

an article, provide feedback or modify the edits. 

Therefore, we control for the total number of 

edits in our analysis.

4.1.2 Article length

 We control for article length by measuring 

article size in bytes. Some articles are easy 

to edit and the contents of an edit can be sum-
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marized more succinctly, while others require 

lengthy explanations and are difficult to edit 

as concisely.

4.1.3 Number of Editors

The number of editors may influence the 

analysis results, as a higher number of editors 

may have a positive effect on an article’s promo-

tion when the editing increases an article’s 

quality. Alternatively, this variable may have 

a negative effect in circumstances where col-

laboration is not favorable or if the number 

of editors includes vandals that edits article 

maliciously for disruption and ego boosters that 

show their presence in editing community by 

boosting their contents without any concern 

for an article contents.

4.2 Independent Variables  

We use self-loop editing as an independent 

variable for assessing an editor’s commitment, 

and analyze the effect of self-loop editing on 

the promotion of an article. As explained pre-

viously, self-loop edits are repeated edits made 

by the same editor before anyone else edits 

a given article.

4.2.1 Self-Loop Ratio

We measure the self-loop ratio for an article 

by calculating the number of self-loop edits 

and dividing that number by the total number 

of edits. We use self-loops to measure the be-

havior of editors, although self-loop editing 

can have a variety of causes; sometimes an 

editor’s habit of editing an article in small sec-

tions results in many timestamps, while other 

times self-loops reflect refinement of content. 

In this paper, we use self-loops as a proxy 

measure of an editor’s commitment. As defined 

by Salancik [47], commitment is “an obligation 

to behave or repeat actions in a manner that 

is consistent with prior actions, and is asso-

ciated with self-justification and dissonance- 

reduction,” Self-loop editing in Wikipedia re-

flects an editor’s commitment to editing articles, 

contributing knowledge and sharing informa-

tion. Therefore, we use self-loops as a proxy 

measure of editors’ commitment and assess 

the effect of commitment on the promotion of 

an article to a featured article.

4.2.2 Short-Term Self-Loop Ratio

We distinguish short-term self-loops from 

long-term self-loops. Short-term self-loops 

are editing loops in which consecutive edits 

from an editor occur within one hour (60 mi-

nutes). We calculate the number of short-term 

self-loops and divide that number by the total 

number of edits in order to assess the frequency 

and effect of short-term self-loop editing.

4.2.3 Long-Term Self-Loop Ratio

We define long-term self-loops as editing 

loops in which consecutive edits from an editor 

occur more than ten hours apart. We calculate 

the number of long-term self-loops and divide 

it by the total number of edits. For this study, 
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we did not include the self-loop edits that fall 

between short-term and long-term self-loops. 

As most self-loop edits fall in the short-term 

category, this should not affect the results of 

our analysis.

4.2.4 Short-Term Self-Loop-Reciprocal Ratio

We also calculate the short-term self- 

loop-reciprocal ratio to assess the effect of 

short-term self-loops in relation to long-term 

self-loops. We calculate this variable by divid-

ing the number of short-term self-loops by 

the total number of self-loops in an article.

4.2.5 Long-Term Self-Loop-Reciprocal Ratio

We calculate the long-term self-loop-recip-

rocal ratio by dividing the number of long-term 

self-loops by the total number of self-loops 

in an article. We use this variable to differentiate 

the effects of short-term self-loops and long- 

term self-loops.

4.3 Dependent Variable

Our study examines the knowledge con-

tribution and collaboration patterns of Wikipedia 

editors and their effect on the promotion of 

an article. Our dependent variable is duration 

(also referred to as efficiency), which reflects 

the time (number of days) it takes an article 

to be promoted to a featured article. Editing 

on Wikipedia follows an incremental process 

of knowledge contribution and collaboration 

[5], where editors continue to add edits until 

an article meets the criteria for a Wikipedia 

featured article.

A detail table of variables is attached in 

<Table 3>.

4.4 Data Analysis

Our data sample consists of articles that have 

been promoted to featured article status since 

their listing on Wikipedia. We evaluate the in-

fluence of our independent variable on the pro-

motion of Wikipedia featured articles using the 

Cox regression model to assess our hypotheses. 

Cox regression is useful in considering the ef-

fect of a measure on the likelihood that an event 

will occur [42]. Cox regression assumes that 

variables have a relative effect on the un-

specified underlying likelihood of an event re-

quiring no assumption. In a previous study, 

Ransbotham [42] examined the turnover rate 

of Wikipedia editors and its effect on article 

promotion; this study used Cox regression in 

its data analysis. As our dependent variable 

is the same as that in the Ransbotham study, 

it is appropriate to use the Cox regression model 

for our data analysis.

5. Results and Discussion

<Table 1> represents the results of the Cox 

regression analysis; we use Cox regression to 

find the effect of editing time on the efficiency 

of an article’s promotion to a featured article. 
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Variables Model 1 Model 2 Model 3 Model 4 Model 5

Nodes -0.73*** [0.03] -1.541*** [0.06] -1.55*** [0.06] -1.20*** [0.05] -1.54*** [0.06]

Total number of edits 0.24*** [0.04] 0.885*** [0.06] 0.79*** [0.06] 0.67*** [0.06] 0.89*** [0.06]

Article length -0.33*** [0.05] -0.244*** [0.06] -0.24*** [0.05] -0.36*** [0.05] -0.26*** [0.05]

Self-loop ratio -1.821*** [0.11] -2.18*** [0.21] -1.82*** [0.11]

Short self-loop ratio 0.32* [0.16] -0.99*** [0.08]

Long self-loop ratio -0.06** [0.02] -0.07** [0.02]

Short self-loop 
ratio reciprocal

0.003 [0.03]

Long self-loop 
ratio reciprocal

-0.07** [0.02]

R-squared 0.392 0.439 0.441 0.42 0.444

Significant Codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘’ 1, standard errors are enclosed in brackets

<Table 1> Cox Regression Results

Our results are based on 5 models. Model 1 

contains only the control variables. Model 2 

additionally contains the self-loop ratio to de-

termine the effect of self-loop editing on an 

article’s promotion. Model 3 is an extension 

of model 2, with the addition of two variables: 

short-term self-loops and long-term self-loops. 

In model 4, we remove the overall self-loop 

ratio to assess the effects that short-term and 

long-term self-loops have on an article’s 

promotion. Model 5 contains the short-term 

self-loop-reciprocal and the long-term self- 

loop-reciprocal to differentiate between the 

two. 

The results of models 2, 3 and 5 support 

our first hypothesis (H1); these results suggest 

that self-loop editing, as a proxy for commit-

ment, is significant for the promotion of an 

article. The results of model 4 support our third 

and fourth hypotheses (H3 and H4) that short- 

term self-loop editing and long-term self-loop 

editing have a positive effect on the promotion 

of an article. Hypothesis 4 is supported by the 

results of model 5, as the long-term self-loop 

editing ratio is significant in the expected 

direction.

Relevant literature has suggested a positive 

relationship between commitment and its im-

pact on work-related outcomes in traditionally 

structured organizations. Collaboration in on-

line communities and affiliation with these 

communities are important factors related to 

level of commitment. This study examines the 

effect of Wikipedia editors’ commitment on the 

promotion of an article to a featured article. 

We find that increased commitment of editors 

positively affects an article’s promotion. Self- 

loop editing demonstrates editors’ commitment 

based on their consecutive editing of the same 

article before anyone else edits it. The specific 

reasons that editors repeat edits are not ex-

plored in this study, but we use self-loop editing 
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Self-loop time Frequency

0.1～10 2,654

11～30 537

31～60 153

61～120 106

121～240 69

241～480 27

481～600 56

601～2000 61

2001～ 91

Short self-loop = 88%

Long self-loop = 0.052%

<Table 2> Article Editing Patterns

as a proxy measure for editors’ commitment 

to editing or providing knowledge. The results 

show support for our hypothesis that self-loop 

editing positively affects the promotion of an 

article. Gaved [13] defines the different roles 

played by Wikipedia editors, such as place- 

holders, housekeepers and completers 51. Short- 

term self-loops, which we assume include most 

of an editor’s self-loop edits, are small edits 

like minor contributions of information, for-

matting of contents, spell-checking, providing 

reference links and adding new contents after 

discussing with other editors on talk pages 

[23]. We assume that short-term self-loop edi-

tors fill the roles of place-holders and house-

keepers; these editors want to occupy a social 

role in the editing community, and are commit-

ted to both article content contribution  and 

to housekeeping, which fights ego-boosters 

and vandals [13]. We assume that long-term 

self-loop editors repeat their editing after a 

long time either because of the technicality of 

the article, or because of a sense of connection 

to the online community. Experts in a given 

field may take considerable time to deliberate 

over precise and correct content. For instance, 

sometimes the technical nature of an article 

compels editors to engage in long discussions 

via talk pages on Wikipedia. Countering van-

dalism also increases time between edits, as 

searching for and finding vandals requires ad-

ditional time; however, this activity keeps edi-

tors motivated and committed to an article. 

Some scholars also suggest that long-term 

self-loop edits may result from personal editing 

habits. For example, some editors may conduct 

a first edit in one session and return for later 

sessions to add more content or to perform 

other editing-related work, whereas other edi-

tors may complete an edit in a single session.

As far as we know, this paper discusses 

the first study conducted to assess commitment 

through the lens of self-loop editing. The re-

sults of this study contribute to our under-

standing of the effect of editors’ motivation 

and commitment on successful promotion of 

an article to a featured article. The results, 

as shown in <Table 2>, reveal that a larger 

number of self-loops are short-term self- 

loops, which represents the level of commit-

ment editors express when editing and con-

tributing content. Park et al. [39] find that more 

than 80% of all editing consists of self-loops, 

which suggests a high level of editor commit-

ment and indirectly supports the statement that 

the majority of the content on Wikipedia is 
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Variable Definition Relevant studies

Total number of edits Total number of edits made on one article.
Kittur[25];

Wilkinson[52]

Article length Total size of an article in bytes
Wilkinson[52]

Kittur[23], Liu[29]

Number of editors Total number of edits edited that article
Kittur[25];

Kittur[23], Kane[21];

Self-loop ratio Total number of self-loops divided by total number of edits Keegan[22]

Short-term 
self-loop ratio

Total number of short self-loop divided by total number 
of edits

Long-term 
self-loop ratio

Total number of Long self-loop divided by total number 
of edits

Short-term self- 
loop-reciprocal ratio

Total number of short self-loop divided by total number 
of self-loops

Long-term self- 
loop-reciprocal ratio

Total number of long self-loop divided by total number of 
self-loops

Duration 
Number of days an article takes to promote to a featured 
article 

Ransbotham[40]

<Table 3> Measurement of Variable

contributed by a small number of editors [22, 

37]. Long-term self-loops may be the indirect 

result of Kittur [24] statements regarding 

Wikipedia content, potentially supporting Hypo-

thesis 4, although a thorough investigation is 

still needed. <Table 2> illustrates that the ma-

jority of self-loop editing involves minor edits, 

such as the addition of content detail or format-

ting changes. Minor self-loop edits represent 

an editor’s commitment to continue polishing 

and contributing content, which further sup-

ports Hypotheses 2 and 3.

This study contributes to the literature re-

garding open collaboration and commitment 

to online collaborative communities. A practical 

implication of this study for project managers 

is that the success of certain projects de-

mands commitment from participating members. 

Previous studies have found that the majority 

of Wikipedia contents are provided by a small 

number of editors [22]. The fact that Wikipedia 

content contribution requires only an internet 

connection and a personal computer reflects 

how easy it is for editors to contribute. Thus, 

project managers, collaborative online sites and 

other entrepreneurs must seek ways to facili-

tate and encourage members to contribute and 

remain committed to these online communities. 

This study is not without limitations, as we 

do not directly measure the commitment of 

editors, but rather use self-loop editing as a 

proxy measure for an editor’s commitment. 

Future studies with direct supervision of edi-

tors would give a more detailed view of editors’ 

commitment to Wikipedia. If further studies 

combined self-loop editing commitment with 

editor interviews, overall editor commitment 

to the collaboration process would be clarified.



14  한국전자거래학회지 제22권 제4호

5.1 Conclusion

The purpose of this study was to determine 

the effect of self-loop editing on the success 

of the collaboration process, using self-loop 

editing as a proxy indicator of editor com-

mitment. Our research provides a framework 

that indicates that self-loop editing positively 

impacts the promotion of Wikipedia featured 

articles. Editor commitment that is based on 

institutionalization is more helpful than com-

mitment that is based on short-term benefits. 

This research provides a model for assessing 

the behavior of members of online collaborative 

communities, which can affect the process and 

success of content collaboration. For the long- 

term success of online communities, managers 

must create environments that promote feel-

ings of association and connection to the orga-

nization. Future research focused on members’ 

behavior regarding the online content con-

tribution process will further refine our under-

standing of online collaboration.

References

 [1] Ajzen, I., “From intentions to actions: A 

theory of planned behavior,” In Action 

control, pp. 11-39, 1985.

 [2] Balakrishnan, V., “Outline of Graph Theory: 

Including Hundreds of Solved Problems,” 

McGraw Hill Professional, 1997.

 [3] Bateman, T. S. and Strasser, S., “A lon-

gitudinal analysis of the antecedents of 

organizational commitment,” Academy of 

Management Journal, Vol. 27, No. 1, pp. 

95-112, 1984.

 [4] Becker, H. S., “Notes on the concept of 

commitment,” American Journal of Socio-

logy, Vol. 66, No. 1, pp. 32-40, 1960. 

 [5] Boh, W. F. and Wong, S. S., “Knowledge 

Sharing via Repositories, Personal Net-

works, versus Institutionalized Routines,” 

Journal of Association Information Sys-

tems, Vol. 14, pp. 122-52, 2013.

 [6] Chang, H. H. and Chuang, S. S., “Social 

capital and individual motivations on 

knowledge sharing: Participant involve-

ment as a moderator” Information & 

Management, Vol. 48, No. 1, pp. 9-18, 2011.

 [7] Constant, D., Sproull, L., and Kiesler, S., 

“The kindness of strangers: The useful-

ness of electronic weak ties for technical 

advice,” Organization Science, Vol. 7, No. 

2, pp. 119-35, 1996.

 [8] Colazo, J. A., Fang, Y., and Neufeld, D., 

“Development success in open source 

software projects: exploring the impact 

of copylefted licenses,” AMCIS Procee-

dings, p. 432, 2005.

 [9] Cotton, J. L. and Tuttle, J. M., “Employee 

turnover: A meta-analysis and review 

with implications for research,” Academy 

of management Review, Vol. 11, No. 1, 

pp. 55-70, 1986.

[10] Davis, F. D., “Perceived usefulness, per-



에디터의 몰입이 개방형 협업 콘텐츠 품질에 미치는 영향  15

ceived ease of use, and user acceptance 

of information technology,” MIS quar-

terly, Vol. 13, No. 3, pp. 319-40, 1989.

[11] Denning, P., “Wikipedia risks,” Commu-

nications of the ACM, Vol. 48, pp. 152-

52, 2005.

[12] Gacek, C. and Arief, B., “The many mea-

nings of open source,” IEEE software, 

Vol. 21, No. 1, pp. 34-40, 2004.

[13] Gaved, M., Heath, T., and Eisenstadt, M., 

“Wikis of locality: insights from the open 

guides,” Proceedings of the 2006 inter-

national symposium on Wikis, Vol. 17, 

pp. 119-126, 2006.

[14] Geiger, R. S. and Halfaker, A., “Using 

edit sessions to measure participation in 

Wikipedia,” Proceedings of the 2013 con-

ference on Computer supported coopera-

tive work, Vol. 2, pp. 861-70, 2013.

[15] Giles, J., “Internet encyclopedias go head 

to head,” Nature, Vol. 438, pp. 900-901, 

2005.

[16] Grant, A. M., “Relational job design and 

the motivation to make a prosocial dif-

ference,” Academy of Management Re-

view, Vol. 32, No. 2, pp. 393-417, 2007.

[17] Greer, B., “Psychological and support 

functions of an e-mail mailing list for 

persons with cerebral palsy,” Cyberpsy-

chology and Behavior, Vol. 3, No. 2, pp. 

221-35, 2000. 

[18] Huff, A., “Computer communication and 

organizational commitment: Tracing the 

relationship in a city government,” Jour-

nal of Applied Social Psychology, Vol. 

19, pp. 1371-91, 1989.

[19] Jones, G R., “The experience and evolu-

tion of trust: Implications for coopera-

tion and teamwork,” Academy of mana-

gement review, Vol. 23, No. 3, pp. 531-

46, 1998.

[20] Joyce, E. and Kraut, R. E., “Predicting 

continued participation in newsgroups,” 

Journal of Computer-Mediated Commu-

nication, Vol. 11, No. 3, pp. 723-47, 2006.

[21] Kane, G. C., “Content and Collaboration: 

An Affiliation Network Approach to 

Information Quality in Online Peer Pro-

duction Communitie,.” Information Sys-

tems Research, Vol. 27, 2016, pp. 424-

439.

[22] Keegan, B., Gergle, D., and Contractor, 

N., “Do editors or articles drive collabo-

ration? multilevel statistical network ana-

lysis of Wikipedia coauthor ship,” Pro-

ceedings of the ACM 2012 conference 

on computer supported cooperative work, 

pp. 427-436, 2012.

[23] Kim, M. C., “Research of Topic Analysis 

for Extracting the Relationship between 

Science Data,” The Journal of Society 

for e-Business Studies, Vol. 21, No. 1, 

pp. 119-129, 2016.

[24] Kittur, A. and Kraut, R. E., “Harnessing 

the wisdom of crowds in Wikipedia: 

quality through coordination,” Procee-

dings of the 2008 ACM conference on 

Computer supported cooperative work, 



16  한국전자거래학회지 제22권 제4호

pp. 37-46, 2008.

[25] Kittur, A. K., “He says, she says: conflict 

and coordination in Wikipedia,” In Pro-

ceedings of the SIGCHI conference on 

Human factors in computing systems. 

ACM, 2007, pp. 453-462.

[26] Lakhani, K. R., “How open source soft-

ware works: “free” user-to-user assis-

tance,” Research policy, Vol. 32, No. 6, 

pp. 923-943, 2003.

[27] Lee, S., Baek, H. M., and Jahng, J. J., 

“Role of Project Owner in OSS Project: 

Based on Impression Formation and So-

cial Capital Theory,” The Journal of 

Society for e-Business Studies, Vol. 21, 

No. 2, pp. 23-46, 2016.

[28] Lerner, J. and Tirole, J., “Some simple 

economics of open source,” The Journal 

of Industrial Economics, Vol. 50, No. 2, 

pp. 197-234, 2002.

[29] Lih, A., “Wikipedia as participatory jour-

nalism: Reliable sources? metrics for eva-

luating collaborative media as a news 

resource,” Nature, 2004

[30] Ling et al., “Using social psychology to 

motivate contributions to online commu-

nities,” Journal of Computer-Mediated 

Communication, Vol. 10, No. 4, 2005.

[31] Liu, J. and Ram, S., “Who does what: Col-

laboration patterns in the Wikipedia and 

their impact on article quality,” ACM 

Transactions on Management Informa-

tion Systems (TMIS), Vol. 2, No. 2, p. 

11, 2011.

[32] Lu, X., Phang, C. W., and Yu, J., “Encou-

raging participation in virtual commu-

nities through usability and sociability 

development: An empirical investigation,” 

ACM SIGMIS Database, Vol. 42, No. 3, 

pp. 96-114, 2011.

[33] Ma, M. and Agarwal, R., “Through a glass 

darkly: Information technology design, 

identity verification, and knowledge con-

tribution in online communities,” Infor-

mation systems research, Vol. 18, No. 1, 

pp. 42-67, 2007.

[34] Malhotra, Y., “Why knowledge manage-

ment systems fail: enablers and con-

straints of knowledge management in 

human enterprises,” InHandbook on Know-

ledge Management 1, pp. 577-599, Sprin-

ger, Berlin Heidelberg, 2004.

[35] Meyer, J. P. and Allen, N. J., “A three- 

component conceptualization of organi-

zational commitment,” Human Resource 

Management Review, Vol. 1, No. 1, pp. 

61-89, 1991.

[36] Meyer, J. P. and Herscovitch, L., “Com-

mitment in the workplace: Toward a 

general model,” Human Resource Mana-

gement Review, Vol. 11, No. 3, pp. 299-

326, 2001.

[37] Mowday, R. T., Steers, R. M., and Porter, 

L. W., “The measurement of organiza-

tional commitment,” Journal of Vocatio-

nal Behavior, Vol. 14, No. 2, pp. 224-247, 

1979.

[38] Nemoto, K., Gloor, P., and Laubacher, R., 



에디터의 몰입이 개방형 협업 콘텐츠 품질에 미치는 영향  17

“Social capital increases efficiency of 

collaboration among Wikipedia editors,” 

Proceedings of the 22nd ACM conference 

on Hypertext and hypermedia, pp. 231-

40, 2011.

[39] Park, S. J., Kim, J. W., Lee, H. J., Park, 

H. J., Han, D. C., and Gloor, P., “Explo-

ration of online culture through network 

analysis of Wikipedia,” Cyberpsycho-

logy, Behavior, and Social Networking, 

Vol. 18, No. 11, pp. 674-81, 2015..

[40] Phang, C. W. and Kankanhalli, A., “Usa-

bility and sociability in online commu-

nities: A comparative study of know-

ledge seeking and contribution,” Journal 

of the Association for Information Sys-

tems, Vol. 10, No. 10, pp. 721-747, 2009.

[41] Preece, J., Online communities: Design-

ing usability and supporting sociability, 

John Wiley & Sons, Inc., 2000.

[42] Ransbotham, S. and Kane, G. C., “Mem-

bership turnover and collaboration suc-

cess in online communities: Explaining 

rises and falls from grace in Wikipedia,” 

MIS Quarterly-Management Information 

Systems, Vol. 35, No. 3, pp. 613-627, 2011.

[43] Raymond, E. S., The Cathedral & the 

Bazaar: Musings on Linux and open 

source by an accidental revolutionary, 

O’Reilly Media, Inc., 2001.

[44] Ren, Y., Kraut, R., and Kiesler, S., “Appl-

ying common identity and bond theory 

to design of online communities,” Orga-

nization Studies, Vol. 28, No. 3, pp. 377-

408, 2007.

[45] Robbins, S. P., Organizational Behavior: 

International Version, 13/E, Pearson Higher 

Education, 2009.

[46] Ronis, D. L., Yates, J. F., and Kirscht, J. 

P., “Attitudes, decisions, and habits as 

determinants of repeated behavior,” Atti-

tude structure and function, pp. 213-39, 

1989.

[47] Salancik, G., Commitment and the con-

trol of organizational behavior and belief 

In BM Staw & GR Salancik (Eds), New 

directions in organizational behavior, Chi-

cago: St. St. Clair Pres., Chicago, 1977.

[48] Shapira, B. and Kantor, P. B., “The effect 

of extrinsic motivation on user behavior 

in a collaborative information finding sys-

tem,” Journal of the American Society 

for Information Science and Technology, 

Vol. 52, No. 11, pp. 879-87, 2001.

[49] Steers, R. M., “Antecedents and out-

comes of organizational commitment,” 

Administrative science quarterly, Vol. 

22, No. 1, pp. 46-56, 1977.

[50] Von Krogh, G. and Von Hippel, E., “The 

promise of research on open source soft-

ware,” Management Science, Vol. 52, No. 

7, pp. 975-983, 2006.

[51] Wasko, M. M. and Faraj, S., “Why should 

I share? Examining social capital and 

knowledge contribution in electronic net-

works of practice,” MIS quarterly, Vol. 29, 

No. 1, pp. 35-57, 2005.

[52] Wasko, M., “ ‘It is what one does’: why 



18  한국전자거래학회지 제22권 제4호

people participate and help others in 

electronic communities of practice,” The 

Journal of Strategic Information Systems, 

Vol. 9, No. 2-3, pp. 155-173. 2000.

[53] Wenger, E., Communities of practice: Lear-

ning, meaning, and identity, Cambridge 

university press, 1998.

[54] Wilkinson, D. and Huberman, B., “Coo-

peration and quality in Wikipedia,” Pro-

ceedings of the 2007 international sym-

posium on Wikis, pp. 157-64, 2007.

[55] Williams, R. L., “Four smart ways to run 

online communities,” MIT Sloan Mana-

gement Review, Vol. 41, No. 4, pp. 81-92, 

2000.

[56] Yasseri, T., “Circadian Patterns of Wiki-

pedia Editorial Activity: A Demographic 

Analysis,” PloS one, 2012.



에디터의 몰입이 개방형 협업 콘텐츠 품질에 미치는 영향  19

저 자 소 개

Naveed khan (E-mail: naveedkhan@hanyang.ac.kr)

2006～2010 BBA-It UST Bannu Pakistan

2011～2012 MBA Quaid-e-azam university Pakistan

2012～present MS-Ph.D Hanyang university South Korea

Research interest data mining, data analytics, business intelligence, big data, 

social network analysis

 

Jong Woo Kim (E-mail: kjw@hanyang.ac.kr)

1985～1989 Mathematics, Seoul National University (BS)

1989～1991 Management Science, KAIST (MS)

1990～1995 Industrial Management, KAIST (Ph.D)

1995～1996 Post Doc., KAIST

1996～2003 Associate Professor, Department of Statistics, Chungnam 

National University

2003～Present Professor, School of Business, Hanyang University

Research Interest Data Mining, Intelligent Information Systems, Business 

Applications of Artificial Intelligence, Recommendation 

Techniques, Machine Learning Applications, Sentiment 

Analysis

Hong Joo Lee (E-mail: hongjoo@catholic.ac.kr)

present Associate Professor, Catholic University of Korea. 

Research interest e-Business Collective Intelligence Artificial Intelligence, 

Data Science, Open data



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


