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structural properties of growing networks
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Result

▪ Literature on real-world 

complex networks: the 

ASPL of a growing real 

social network decreases 

over time (users join the 

conversation, i.e. nodes 

enters, the average number 

of steps needed to connect 

two random individuals 

tends to become smaller 

due to the increasing 

number of paths available).

▪ In growing real social 

networks having one single 

connected component it is 

highly unlikely that the ASPL 

increase over time.

▪ Instead, in the AITA 

subreddit we observe that 

the ASPL increases while 

the network evolves (Fig. 4).

Data

▪ In the /r/AmITheAsshole subreddit people post stories having ambiguous moral valence 

▪ Users are asked to vote whether these people are assholes or not and provide a brief justification 

▪ This explicit request for a judgement is a rule of the subreddit (Fig.2)

▪ Each thread (Fig.1) = dynamic process influenced by the behavior of the community

Research Questions

How does the structure of the network reflects different behaviors of users participating in 

a thread? Do conversation networks evolve in time coherently with other social networks?

Methodology

▪ Temporal network of interactions G(V, E, T ), i.e., set of users, set of (directed) replies and 

ordered set of timestamps that correspond to the events in our system, i.e. users voting

▪ Compute the average shortest path length (ASPL) for each single temporal network at each time

▪ Check the robustness: analysis repeated on the 50 most popular threads of the last calendar year
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Fig.1: example of thread in the 

/r/AmITheAsshole subreddit

Fig.2: rules of the 

subreddit. 

Discussion

▪ The observed differences are 

caused by the discrepancy 

between the rules of the 

community (Fig.2) and the 

spontaneous behavior of the 

users. While most users obey 

the rules and directly answer 

to the original poster, many 

others engage in discussions 

without being involved in the 

voting process — many 

participants in the periphery 

are not voters. 

▪ As a result, we can observe 

two sub-structures —the star 

and the peripheral sub-graph 

(Fig.3) — that grow at 

different rates (Fig.5). 

▪ The progress over time is not 

the same for both, since the 

underlying social dynamics 

are different: the peripheral 

evolves spontaneously, while 

the star grows because of the 

subreddit rules. 

Fig.3 (below): Structure of the voting-communication network of a single thread after 6 days. Nodes (voters

and not voters) are users who wrote at least one comment, direct edges eij represent replies from i to j. The 

graphs show two different sub-structures: a star, with the hub node that corresponds to the original poster 

and everyone who replied to it, and a periphery consisting of comments and replies among users.

Fig.4 (right): evolution of ASPL over 

time of a network in Fig.3. It grows and 

then stabilizes after some hours, 

remaining almost constant in time (in 

this example for more than 5 days).

The structure of the growing network is different from what the 

literature would suggest, since it is governed by two different 

processes caused by two different users behaviors.
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Fig.5 (left): different evolution of the 

sub-structures, result of different users’ 

behaviors (averaged over 50 samples). 
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