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• Structural complexity of information cascades is far beyond the 
previous conjectures:  e.g., Star-like, narrow-and-deep-like, etc.

• Tencent Weibo (432 million cascades, 101 million users, 7-
day-period, full scale, explicit spreading traces)

• The structure of a cascade C is the directed graph (𝑉, 𝐸):  
• Node: 𝑢 ∈ 𝑉 is a retweeter, 𝑢0 denotes the original poster.
• Edge: 𝑢, 𝑣 ∈ 𝐸, user 𝑣 retweets user 𝑢 .
• Weight of edge (𝑢, 𝑣): 𝑤 𝑢, 𝑣 , 𝑣 retweets 𝑢 𝑤(𝑢, 𝑣) times.
• Self-Loop edge (𝑢, 𝑢): 𝑢 retweets himself.
• Reciprocal edge 𝑟𝑢,𝑣 = 𝑢, 𝑣 , 𝑣, 𝑢 𝑢 ≠ 𝑣} 𝑢 and 𝑣

retweeted each other .

• Branch coefficient: 
𝒔𝒕𝒅(𝒌𝒐𝒖𝒕)

<𝒌𝒐𝒖𝒕>

• Converge coefficient: 
𝒔𝒕𝒅(𝒌𝒊𝒏)

<𝒌𝒊𝒏>

• Self-loop ratio: 
| 𝒖 𝒖,𝒖 ∈𝑬}|

|𝑽|

• Reverse ratio: 
| 𝒖,𝒗 (𝒖,𝒗)∈𝑬 & (𝒗,𝒖)∈𝑬 & 𝒖≠𝒗}|

|𝑬|

• Fat-tailed nature  
• Max (mass, breadth, length) = ( 1414815, 1408024, 57).

• Breadth accounts for a large portion of mass.
• Large cascades are either deep or wide.
• Majority of cascades are wide and shallow.
• There exist narrow and deep cascades.
• No wide and deep, or very narrow and deep cascades.

• The converging-in, reverse and self-loop orientations are 
ubiquitous besides the branching-out orientation.

• Bimodal distribution for branching-out orientation.
• Down-stair-distribution for converging-in, reverse and 

self-loop orientations.
• Extreme cases exist: each node has a self-loop edge, each 

edge has a reverse edge.
• Non-coexistence relationship between branching-out and 

converging-in  orientations.

• Mass: Length: Breadth:

(a) Size (b) Mass-Breadth

(c) Length-Mass (d) Length-Breadth

(a) Venn diagram of converge, 
reverse and self-loop (b) Branch & Converge

(c) Reserve & Self-loop (d) Branch-Converge


