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Extended Abstract
Motivation. Social networks can be represented as graphs and studied quantitatively with
tools from network science[1, 2, 3]. Empirical analyses often focus on degree distributions, de-
gree correlations, and spreading dynamics[4, 5, 6]. In the blockchain social network Farcaster[7],
we observe negative directed degree assortativity coefficients within our analysis scope and
the degree distribution is well fitted by a heavy-tailed form (Fig. 1). The relative ordering of
the four directed assortativity measures remains stable as the network grows. This raises a
mechanistic question: which local link formation behaviors can generate such stable directed
disassortativity in a growing social network?

Approach and Methodology. The research methodology consists of two complementary
parts: identifying candidate mechanisms from the empirical network growth and using simula-
tions to quantify how these mechanisms shape network structure. To validate the mechanisms,
we measure the out-degree pattern, target-selection preference, and the distribution of recipro-
cal follow-back probabilities, fit their empirical forms, and encode them as ingredients of the
generative model.

Results. We propose and calibrate a network growth model with three core mechanisms: a
heavy tailed out degree distribution, age based preferential attachment, and reciprocal connec-
tions. The model reproduces the observed negative directed assortativity coefficients and their
stable ordering (Fig. 2a). The circles denote the empirical assortativity values at 𝑁 = 5000,
while the points show the model results. The two sets follow the same ordering, with only
small deviations. Fig 2b further indicates that reciprocity is the primary control parameter driv-
ing the transition of assortative patterns: as reciprocity increases, the coefficients shift from a
mixed-sign regime to a uniformly negative regime. Using the calibrated model, directed bond
percolation shows that increasing reciprocity lowers the critical transmissibility, making large-
scale spreading more likely (Fig. 2c).

Conclusions and Outlook. Our results suggest that reciprocity provides a minimal mech-
anistic explanation for stable directed disassortativity in Farcaster and that it systematically
reduces the percolation threshold. By the time of the conference, we plan to report robust-
ness checks on larger network sizes and a broader parameter range to test the stability of these
conclusions.
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(a) Empirical in- and out-degree distributions
𝑘in and 𝑘out.

(b) Directed assortativity coefficients versus
network size.

Figure 1: Empirical patterns in Farcaster.

(a) Evolution of the four di-
rected assortativity coefficients
in simulations.

(b) Directed assortativity coeffi-
cients at 𝑁 = 5000 as a function
of network average reciprocity
𝑟𝑝.

(c) Estimated critical transmis-
sibility 𝑇𝑐 as a function of reci-
procity strength 𝑟𝑝.

Figure 2: Simulated assortativity and spreading consequence
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