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Stablecoins

Cryptocurrencies whose values are tied to external 
assets (US dollar or gold) to maintain a stable price



Stablecoins

Traditional Collateral (Off-Chain)

Crypto Collateral (On-Chain)

Algorithmic Stablecoins

Commodity-Backed Stablecoins



What is Tether (USDT)?

Tether is a Stablecoin

1 USDT is intended to remain equal to $1



What is Tether (USDT)?
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The problem

“Bubble Effect”

Speculative trends to push up the Bitcoin price 
where masses of Tethers are exchanged with 

Bitcoins



The problem

Tether reserve consists of US dollars plus “other 
collateral”

Strong relationship between Bitfinex and Tether



The objective

Use Social Network Analysis to analyze the Tether 
transaction graph



How Tether transactions works?

OMNI - Omni Layer, Bitcoin network

TRC20 – TRON Network

ERC20 - Ethereum Blockchain



How Tether transactions works?

Centralized Exchange 

(CEX)

Decentralized Exchange 

(DEX)



CEX vs DEX



Related studies



Kondor et al. 2014



Maesa et al. 2018



VAR and VEC models 
to describe market dynamics

Diebold et. al (2012)
Pagnottoni et. al (2018)



Experimental Procedure



Network Analysis

The term network analysis refers to the process of 
analyzing social structures (networks) in the form of 
graphs (mathematical representation)

The main feature is the focus on the interactions 
between the actors that make up the network



Network Analysis

In the context of cryptocurrencies such as the Tether

The nodes are money holders 

The edges that connect them are the transactions
through which money change hands from one actor to 
another.



Network Analysis

Undirected networks Directed networks



Network Analysis Metrics

Node degree 
assigns a score based on the number of connections each node 
receives

Node Average Degree 
number of edges with respect to the number 
of nodes

Node Indegree and Node Outdegree 
(directed networks only)



Clustering coefficient

Measures the interconnection of a graph: the higher its 
value, the denser the network

“What fraction of neighbors of a node are connected to 
each other?”



Network Analysis Metrics

Network Diameter and Node Degree

Metrics related to centrality analysis and network size

Hyperlink-Induced Topic Search (HITS) 

Measures Hub value, how many other nodes the node 
points to, and authority score, how many hub nodes

point to a given node.



Network Analysis Metrics

Betwenness Centrality

Which nodes are "bridges" between nodes in a 
network, which are the most influential nodes for the 
flow of transactions

Modularity class

Community and modules detection



Network Analysis Metrics

Page Rank

Measures the influence of the nodes in the network

Assortativity Coefficient

Measures if the nodes tend to connect to similar ones



Study Context
Mining of USDT transactions 

October 2014 - February 2021
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Study Context
Mining of USDT transactions 

October 2014 - February 2021

Known address labeling

50.000 Tether threshold

Group trasactions by address



Dataset example



Transaction Types



Number of Transactions Over Time



Network graph from the top 100 transactions until 
March 2020



Known Address Labeling



Known Address Labeling



Results



Network Overview

Basic network measures such as the number of nodes 
and edges, diameter and community.

Metrics:

Modularity class, 

Node Degree, 

Network Diameter



Network Overview



SmallWorld Property

A Smallworld is a particular property of social networks 
where each node is just a few steps away from the 
other nodes

Metrics:

Network Diameter (high and constant diameter over time, with low 
average path distance)



SmallWorld Property



Centrality Analysis

Verify whether the most relevant nodes of the network 
are indeed exchanges, thus confirming their strong 
impact on the flow of transactions.

Metrics:
Node Degree,
HITS,
Page Rank,
Betwenness Centrality



Centrality Analysis

Page Rank Score Over Time



Centrality Analysis

Centrality Measures



Rich-Gets-Richer Property

Measures the concentration of richness among the 
nodes.

It is verified using transaction amounts over time

Subtraction between inbound and outbound amounts



Rich-Gets-Richer Property



Assortativity

An assortative network is a network which has nodes that 
have the preference to connect to similar nodes

A network is assortative when on average the high-degree 
nodes are connected to other nodes with high-degree

A network is dis-assortative when the connections between

high-degree nodes and low-degree nodes are inverted



Assortativity



Final Thoughts



Limitations and Future Directions

Include with transactions from platforms different from OMNI 
(i.e., TRON and BSC)

Only transactions happening in CEX are considered. Actually, 
DEX transactions are not taken into account

Small transactions are not currently analyzed



Limitations and Future Directions

Studying financial bubbles can help in the risk 
management of crypto investments 

It can also help to avoid scams 



Summary

The Tether transaction network does not enjoy the SmallWorld
property, with the robustness and reliability it carries with it

Cryptopcurrency exchanges are the nodes with the greatest 
centrality



Summary

Assortativity is not found, as the subjects who move Tether on 
a large scale do not give continuity to their presence and 
operations, therefore do not get a chance to consolidate stable 
links between them

Among the exchanges, Bitfinex, which has co-ownership and 
co-administration relationships with the Tether issuer, can be 
mostly associated with the Rich-gets-Richer property



Gephi Examples









Top 100:
Modularity class 
+ degree



Top 100:
Modularity class 
+ degree



Top 100:
Modularity class



Indegree vs outegree



Top 100:
Betwenness centrality



Top 10000:
Modularity class 
+ degree



Top 10000:
Modularity class 
+ weighted degree
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