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A critical report of Multidimensional Social Learning 
Introduction:  

Social learning is a part of learning bias in behavioral economics. This paper provides 

a new social learning model in which an m-dimensional integer lattice is used to 

determine the order of actions, instead of a line as in the standard herding model. Herd 

behavior refers to people making corresponding decisions by observing others' choices, 

but individual choices are usually affected by their private information and other factors. 

This paper derives the necessary implications of the social learning model. In a social 

learning environment, the agents observe a random subset of the predecessor's behavior, 

including the empty observation set, which can produce predictions different from the 

standard herding model. This paper analyzes the order of social learning selection in a 

multidimensional environment, in which a group of agents simultaneously take 

irreversible actions at each discrete time point; the group size grows over time; and the 

history of the limited observable for each agent is determined by random social 

networks. The main purpose is to establish relationships between structures of 

observation network and equilibrium-learning characteristics and focus on network 

connectivity for asymptotic learning, which is the main concept of social learning, 

information cascade, progressive welfare, and learning speed. This paper has two 

different models, which differ in the observability of actions. The paper's main 

contribution is to provide a clear description of equilibrium learning and welfare 

attributes based on observed structural connectivity of the herding model. 



Models and Results 

The two models are different in the observability of the action. The first model, the 

model of Learning with Commonly known observations, in which the observation 

structure of all agents is determined by the same realization of the random lattice, the 

observation structures of all agents are well known. Similar to herding model, as shown 

on Figure 1, the lattice determines the order in which agents are selected, it shows that 

the deterministic social network 𝐺𝐺1 and the observation set agent X = (2, 3) are located 

at a lattice distance from the origin of 5, so the choice is made in period t = 6. All the 

agents represented by the circles with empty inside are located on the directed path of 

X and its actions observed by the agent X. From first model, the paper provides the 

main results on α-proportional learning of the Theorem 1, for every 𝛼𝛼 ∈ (0,1), there 

exists a corresponding probability p (α), so that all p satisfy proportional learning in 

any perfect Bayesian equilibrium. Thus, the occurrence of proportional learning only 

depends on the link probability of the random network, not on the signal distribution. 

In the second model, the model of learning with private observations, was determined 

based on randomly drawn i.i.d. If agent X observes that the action represents Y, X 

would not know the observation set of Y. From the proof the Theorem 1 (an α-

proportion of asymptotic agents), We got the results that unlike the first model, the X 

of each agent in the observation set of the model is determined by the private IID from 

the 𝐺𝐺𝑝𝑝 . Theorem 2 shows that under the case of private observations, the result of 

Theorem 1 is exactly the same.  

Conclusion and Discussion 

The model proves that the proportion learning is fully described in terms of the 



connectivity parameters of the random graph. The model proves that the occurrence of 

proportional learning completely decomposes the connection probability of the random 

network, rather than the signal distribution. This essay shows the expansion of the 

herding model and the order of choice of random graphs through directed percolation. 

This model has many advantages and disadvantages, for the advantages, this model can 

be closely connected with the reality and solve the proposed problem in combination 

with the actual situation, and the generality of the model is relatively strong. For 

example, it can be applied to the securities market. Under the uncertain information, 

investors ignore their own private information and follow the decisions of others. This 

will affect the price trend of the securities market and the benefit gap between investors. 

Compared with the standard herding model, the social learning model has novel 

algorithms, such as Proof of Theorem 2, and more comprehensive coverage. For the 

criticism, compared with the standard herd model, the social learning model has a more 

complicated calculation process and the proof process is too large. On the other hand, 

as for the choice of agent X, we may be able to use game theory to explain the model. 

Based on the actions of other people, agents can choose their own actions and get the 

optimal payoff. There is one interesting finding, this paper mainly discusses herding 

model and social learning model, the models in this paper may be linked to the curse of 

knowledge. The curse of knowledge told us that better-informed agents cannot ignore 

the own information when forecasting, similar to the model of Learning with 

Commonly known observations. If we want to improve our models of this paper, we 

may consider the curse of knowledge into this paper. 
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