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Machines and humans together are responsible for generating many of today’s artifacts, including 
cars, computer chips, video games, and medicines (Seidel et al., 2018; 2019).. On Wikipedia, articles 
are increasingly generated by teams of bots and humans: by 2007, most edits were done by bots, 
although persistent edits were mainly inserted by humans (Priedhorsky et al., 2007). In 2012, 
Wikimedia launched Wikidata, which has become a resource for bots that create content (Vrandečić & 
Krötzsch, 2014). Bots continue to evolve, performing more and more complex tasks (Chisholm, 
Radford, & Hachey, 2017; Piscopo, 2018). It will be useful to understand in general how machines 
change knowledge work, because machines may change the rate of production, as well as change the 
skills humans need to participate in generating knowledge (Geiger, 2011; Geiger & Halfaker, 2013). In 
other word, bots are not just automatic tools that perform clerical tasks. Bots change the overall 
climate of knowledge production by their effects on articles, as well as their interactions on talk pages 
with human and bot editors. Understanding how the bots, the humans, and their relationships are 
changing is important if we want to increase our collective ability to create, integrate, and use 
knowledge. This extended abstract takes a step toward such an understanding by providing an 
illustrative study of the development of a bot that manages messages related to the protection of 
articles.  
  
Bots and humans play distinct and sometimes overlapping roles in the creation and maintenance of 
knowledge. Many previous Wikipedia bot studies focus on counter vandalism (Geiger & Halfaker, 
2013; Halfaker & Riedl, 2012; Steiner, 2014). These studies point out that bots are an important part 
of the immune system of Wikipedia, defending articles against destruction.  More generally, such 
immune systems can be thought of as negotiators between an organism and its environment, in that 
the systems need to figure out which things should be welcomed and which refused (Tauber, 2018). 
Indeed, the bot studied here plays a role in this negotiation.   
 
Bots maintain both articles and data, generating changes in both Wikipedia and Wikidata (Piscopo, 
2018). Figure 1 shows the relationship between bots, human editors, and articles around Wikipedia 
and Wikidata. 
 

 
Fig. 1. The actors generating and consuming edits in Wikidata and Wikipedia: H indicates humans and M indicates machines. 
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Today Wikidata contains over 54 million pieces of intertwined data in the form of a knowledge graph, 
making it one of our largest formal knowledge artifacts. Bots look for and fix inconsistencies in the 
knowledge graph, an essential part of creating reliable data that can, in turn, be used to generate 
articles. These bots are a form of artificial intelligence, thus providing researchers a place to examine 
the effects of artificial intelligence on human work and on the production of knowledge.  
 
In particular, it is often difficult to attribute the productivity of machines to individuals in corporate 
settings (Brynjolfsson, 1993), but in Wikipedia the granular traces of edits make it possible to perform 
such attribution. Moreover, there are qualitative changes that take place when humans create bots: 
they often bond with their creations (Geiger, 2011, 2013, 2014). Worthy of study is how this process of 
designing, deploying and running bots changes over time, and how the activities and skills of the 
humans change as the bots change. Traces of machine-human interactions in Wikipedia might provide 
clues as to how increasingly autonomous machines change the nature of human work and the nature 
of knowledge artifacts. 
 
In this study, we analyze a scenario of bot-creation and deployment. User Tizio came to Wikipedia in 
2005 and made his first edit on the article called Default Logic. He edited many other pages about 
formal logic and contributed thousands of edits in his early time in Wikipedia. In December 2005, he 
actively participated in AfD (article for deletion) discussions and speculated on how to create a bot to 
organize pages into an AfD nomination list to improve productivity. Eventually Tizio submitted the 
request for approval for DumbBOT to Wikipedia’s Bot Approval Group (BAG).  On April 2006, the bot 
made its first edit in sandbox mode, and after a three months trial, DumbBOT was officially deployed. 
Once deployed, the bot was immediately productive. At the same time, the bot’s deployment triggered 
many disputes in the bot and its operator’s user talk page related to its functions. Tizio was active in 
resolving almost all these early disputes. Tizio further extended the bot’s tasks into various tasks 
including creating summaries for articles tagged for deletion and listing copyright violation pages.  
 
He also added functions so that the bot could remove erroneous protection messages. When Wikipedia 
pages are subject to controversy, pages are frozen for some period of time, and they are flagged with a 
protection message to warn away editors. Tizio noticed that the messages were often not removed 
even after the page was no longer under protection, so he programmed DumbBOT to find expired 
protections and remove the labels. This effectively removed a psychological barrier. Figure 2 shows 
the aggregated edits of user Tizio, his bot, and the edits on the bot’s talk page. Figure 3 shows the 
edits on the bot’s talk page on a different scale.  
 
Tizio’s work exemplifies a process that occurs often in relation to bot development. The human creates 
the bot, in this case a bot that makes edits. The process of creating a bot requires work from the 
human: first coding, then testing and shepherding the bot through the governance approval process, 
and eventually deploying the bot. Once successfully deployed, the bot edits may dwarf the edits its 
human developer previously made, as shown in Figure 2. Indeed, the attention of the human can shift 
from knowledge creation to a focus on the process of defending, managing and modifying the bot. 
Other editors then become interested: the talk page of the bot now shows many other editors besides 
Tizio defending and explaining the bot to complainants.    
 
The creation and deployment of DumbBOT is an example of how human work can be transformed as a 
result of tool building. That is, the user Tizio transforms his own volunteer work for the Wiki by 
creating a tool that can perform useful edits. If Tizio and DumbBOT are viewed as constituting a half-
human half-machine centaur (cf. Kasparov, 2017), then from Figure 2 we can see that this centaur is 
much more productive than Tizio was before. That is, Tizio has increased his productivity by building 
an autonomous tool. Tizio has also changed his job, in that he becomes responsible for the 
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maintenance of the bot. Bots don’t necessarily remain properties of an individual: over time they can 
become part of the community, and in that sense, the bots are boosting overall productivity.  

Figure 2. The multicolored chart shows different forms of edits by Tizio and the bot he created, including edits of talk pages that 
discuss the deployment of the bot. These talk page edits are exploded in Figure 3, below.  
 

Fig. 3. Edits made on DumbBOT’s talk page in the time period corresponding to Figure 2. 
 
This work is part of a larger research project focused on the effects of autonomous tools on human 
labor. Together with our colleagues, we have looked at the way computer chips and video games are 
designed and have found a similar pattern: Designers use autonomous tools to accomplish tasks. 
Designer productivity goes up, but they find themselves more distant from the creation of the artifact. 
Their creativity shifts to the meta level: designers manipulate parameters of the autonomous tool, or 
build new tools (Seidel et al., 2018; 2019). In Wikipedia, it is possible to gain insights into the way 
technology affects the production of artifacts because not only are all edits recorded, but also all 
discussions about bots are also recorded. In particular, it is possible to see how bots are developed and 
governed. There is a collective at work, at one level consisting of individual editors and the bots they 
bond with, and at another level consisting of the collective and its governance, a form of persistent 
conversation directed toward building out knowledge, a dialogic. 
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