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MY RESEARCH TOPIC

• Herding (in italian: «raggrupparsi in gregge»)
includes phenomena such as adaptation,
imitation, and learning, which may be caused
by unconscious or pre-rational behaviors.

• In financial markets, herding phenomena are
quite common and are usually triggered by
exogenous information which drags the
agents in a blind replication of the same
trading decision (the so-called informational
cascades).

• The mathematical models proposed in the
literature of the herding phenomena do not
take into account the possibility that not all
the agents may herd. However, empirical
evidence shows that herding phenomena
with different intensities often arise.

THE IDEA

• We view herding phenomena as the convergence of the agents’ opinion
towards a general consensus.

• We introduce a new non linear model of opinion diffusion in the artificial
market in [1].

• In our model, each agent is a node of a dynamical network.
His state is his current opinion on the expected value of the asset returns
𝑟𝑖𝑙(𝑘) and his reputation 𝑥𝑖(𝑘).

The network edges describe the reciprocal influence among the agents.
• The exogenous information is an external signal injected to a subset of

the agents which will play the role of informed leaders.
• Our model of opinion diffusion can be seen as a pinning control

problem, that is capable of triggering herding phenomena of different
intensities.

• We look for structural conditions that enable us to predict the number of
agents involved in the herding phenomenon reaching consensus to the
decision of the informed leaders.

HERDING AS A RESULT OF OPINION CONSENSUS

o Agent  𝑖 opinion diffusion equation

𝑟𝑖𝑙 𝑘 = personal expected return of the 𝑙-th asset
𝑥𝑖 𝑘 = current wealth

𝑟𝑖𝑙 𝑘 + 1 = 𝑟𝑖𝑙 𝑘 + 

𝑗∈𝑁𝑖

𝛼𝑖𝑗 𝑥 𝑘 𝑟𝑖𝑙 𝑘 − 𝑟𝑗𝑙 𝑘 + 𝛿𝑖 ҧ𝑟𝑙 − 𝑟𝑖𝑙 𝑘

𝑥𝑖 𝑘 + 1 = 𝑓 𝑥𝑖 𝑘 , ҧ𝑟𝑙𝑖
∗(𝑘), 𝛽𝑖 𝑘

- 𝑖 ∈ 𝐼 = informed agent
- 𝑖 ∉ 𝐼 = non informed agent

𝛼𝑖𝑗 𝑥 𝑘 =
𝑥𝑗(𝑘)

σℎ∈𝑁𝑖
𝑥ℎ 𝑘

; 𝛿𝑖= ቊ
1, 𝑖 ∈ 𝐼
0, 𝑖 ∉ 𝐼

o The herding intensity

𝐿𝑆𝑉𝑝 =
|𝐻𝑝|

𝑁

o The trading decision

𝑙𝑖
∗ 𝑘 = arg max

𝑙∈𝐿𝑖 𝑘
𝑑𝑖 𝑘 𝑟𝑖𝑙(𝑘)

NUMERICAL RESULTS AND COMPARISON WITH THE 
PREDICTIONS OF PARTIAL PINNING

In this picture, 𝑝 is the number of pinned nodes. 𝐶𝑝 is the maximal set of potential

followers of the pinned nodes as evaluated by the partial pinning algorithm in [2] and |𝐶𝑝|

its cardinality. The red bars represent the fraction of potential followers with respect to
the total number of agents in the network. The blue bars represent the 𝐿𝑆𝑉𝑝 index

evaluated by numerical simulations.
The numerical results confirm the predictions of partial pinning, as 𝐶𝑝 ⊆ 𝐻𝑝 ∀𝑝.

In this picture, we show the dynamics of the herding phenomenon. The red and blue
lines represent the absolute mean error between the opinion of the pinner (the leader)
and that of the agents belonging to 𝐶𝑝 and 𝐻𝑝, respectively. The green line represent the

absolute mean error of the remaining agents.

𝐻𝑝 is the set of agents which uniform their

trading strategies to that of the pinner.
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Future works
We aim at studying pinning controllability on different kinds of artificial and real
networks, to point out possible correlations among network topologies,
characteristics of pinned nodes and the spread of information in the market in
terms of herding intensity.
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