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Scaling laws are ubiquitous in mechanics, from material strength to 
turbulence. These laws describe system behavior via power-laws, 
connecting specific properties to size. While foundational in physics, 
recent studies have identified scaling laws in living social systems that 
currently lack rigorous mechanistic understanding. Toward a 
methodology for unveiling the underpinnings of these complex systems, 
we tackle two distinct problems. First, we examine the scaling of 
metabolic rate in insect colonies, measured in the laboratory. Grounded 
in a "reverse social contagion" hypothesis, we establish an experimentally 
validated compartmental model for colony energy savings. Second, we 
analyze firearm prevalence across U.S. cities—a much less structured 
scenario where only ecological data are available. Using multidimensional 
data, we demonstrate the possibility of informing plausible modeling 
hypotheses through causal discovery and, consequently, formulating 
network-theoretic models.
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