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Abstract—There has been several technical advances in the 

domain of supply chain and brand marketing but there are 

few studies which try to explain the impact of random 

events on the supply chain of the brand item and also how to 

position the brand in the market and how the certain social 

events and people choice can affect the market of the 

particular product. There are certain intangible aspects, 

which the brand may not be ready to compete and meet the 

challenge. This leads to failure of the brand and sometimes 

this helps to rebuild the brand. Here we see it from the 

algorithmic point of view on how to create the simulation 

environment on local machines and cloud infrastructure. 

The paper presents the conceptual research that deals with 

the study of the issue and also simulates the same. 

 

Index Terms—bigdata, simulation, affinity, crowd 

simulation 

 

I. INTRODUCTION 

The goal of this paper is to present the holistic 

environment of the sociology that persists in the crowd 

and understanding of this trend to illustrate the general 

tendency of affinity towards a particular product.  

We see that Sociology [1] provides us the template to 

study the crowd in terms of simulation, chaos and 

modeling. The term also explains the group dynamics [2] 

and the psychology [3] of the crowd which is 

predominantly the factor behind ensuring the planning of 

the community is perfectly balanced in terms of safety. 

This particular feature of understanding the crowd has led 

to multiple researches on the subject leading to various 

interesting outcomes. 

The artificial intelligence that is involved in the 

simulation of the crowd has led to advancement in the 

entertainment industry where large scale battles are 

simulated through the logic of crowd AI simulation 

which can be seen in movies like The Lord of the rings [4, 

5]. 

Our aim is to conceptualize the crowd in terms of 

events which resembles the trends of crowd towards 

products or brands in ideal conditions and ad-hoc 

conditions where the affinity triggers the attraction 

towards the products and in some cases we can also 

simulate any event affinities say for e.g. There are two 

rock concerts in a city and the affinity towards each 

concerts seems to be divided among the crowd and the 

marketing of the concerts with offers catches more 

revenue in this scenario.  
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This helps in understanding the nature of the crowd 

and in turn helps the firms to choose better ground for 

introducing their product to the market. This becomes an 

interesting topic for research and this helps to quantify 

the perspective of the people and tries to mitigate and 

also to forecast cause of the failures and success likewise. 

II. PAST WORK 

The idea for research came from the study of the 

behavior models as well as the crowd models, which 

were put forward in TRA (Schepers & Wetzels, 2007) [6] 

where we understand the perceived notion of behavior of 

a person. There emerges a model for intention analysis 

for behavior and the technical utility of the concept in 

today’s scenario. 

In relation to the fundamental state of intention, we 

need to know the attitude of the subject in consideration 

which was presented by the attitude object (Ajzen & 

Fishbein, 2005) [7] and also “Motivation and Opportunity 

as Determinants” (Fazio & Towles-Schwen, 1999) [8] 

presents a concept of reason and action based on the 

reason. 

In context of the above, Muduganti, Sogani, and 

Hexmoor (2005) [9] also tried to understand the logic 

behind the reason of subjects under evaluation on choice 

of a certain technology and the rejection of others in the 

market space. They were also successful to quantify 

attitudes, norms and intentions against a bell curve. 

Similarly in the field of crowd simulation; Lacks, 

Gordon, and McCue (2005) [10] presented the 

relationship between the nature of a crime scene and the 

crowd gathering in the place of incident. Their study 

revealed new norms that are emerging in the society. 

They all proposed a life cycle of the crowd which is 

shown in Fig. 1. 

 

Figure 1.  Crowd Simulation Life Cycle 
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The observation from Gayle and Manocha (2008) [11] 

for the population behavior in terms of human immersion 

in virtual worlds like Second life [12]. 

Finding a similarity to the ant colony behavior to that 

of people crowd is one aspect we tried to model in terms 

of the affinity of the crowd for the products and 

understand the logic behind the behavior, which forms 

the key aspect for the source in study. 

III. CONCEPT IMPLEMENTATION 

The nature of events always determines the behavior of 

the crowd and in regard to this notion we came up with 

the simulation of such events in ideal and ad-hoc 

stimulations. 

We consider two sets of worlds S1, and S2 which 

represent any brand of products and each has a weight 

associated to it which is quantified by the following 

equation, Eq. (1): 

Affinity Factor = (Social Factor * Norms) + Error.   (1) 

Here the social factor is calculated based on surveys 

and also other social media activities and this is average 

of all the responses for a particular product, Norms is the 

social attraction towards the product category based on 

seasonality and other factors and Error is introduced to 

balance the affinity factors for different products and here 

we consider only two. 

For the simulation purpose, the two worlds act as sink 

for the crowd simulated on the ecosystem. The ecosystem 

is the grid where the world S1 and world S2 are present 

along with the population. 

The population is generated randomly using the 

following craze factor so as to attract itself to the sink, Eq. 

(2): 

Craze Factor= (Norms * Social Influence) + Error.   (2) 

Here the Social Influence notion is calculated similarly 

as the case of the Social Factor but here the average per 

group is calculated. 

Simulation of the population is done by defining the 

boundary of the ecosystem as a grid of 500 X 500 in a 

plane. 

The population is a hybrid product comprising of three 

sets of craze factors which produces groups where the 

craze factor converges and some are not opinioned sets 

which are termed as neutral sets. 

Once the sources S1 and S2 are generated the Social 

Factor is mapped to different coordinates in the grid. The 

population also similarly is provided coordinates based 

on the craze factor which while in our research also 

resembled the fan factor and this theory can be applied to 

the supply chain in terms of retaining loyal customers and 

also managing good vendor policies. 

Once the Grid is populated the simulation starts which 

involves population to crawl towards the source for an 

iteration of 1000 stimuli. 

When the iteration completes then we observe the 

population count in each of the sources or world as we 

call it. The remaining count provides the population, 

which is neutral. 

Scenario1: S1 is not introduced, S2 generated 

The experiment suggested that majority of the 

population didn’t get attracted towards S2 so it would be 

advisable for the brand to revoke its operations in the 

ecosystem or tweak its Social Factor but the affinity 

towards S2 is higher due to the loyal customer or fan 

following as shown in Fig. 2. 

 

Figure 2.  Scenario 1 (Affinity factor in Y axis and Craze Factor in X 
axis) 

Scenario 2: Source S2 is not introduced while S1 is 

generated. 

As shown in Fig. 3, the observation is some of the 

population having negative attitude towards S1 also got 

attracted to the brand S1 but still there is a negative 

influence which on comparison with Scenario 1 suggests 

that the Brand which represents the world S2 is 

performing better but to represent the case we did 

scenario 3. 

 

Figure 3.  Scenario 2 (Affinity factor in Y axis and Craze Factor in X 

axis) 

Scenario3: Both the worlds are generated 

We observe that there exists a neutral group along the 

two groups with affinity towards brands 1 and 2. Here we 

can see that Brand 2 still competes well from Brand 1 but 

the case here is of a merge, which suggests that a certain 

population carries affinity towards both products and may 

be a random buyer as shown in Fig. 4. 

 

Figure 4.  Scenario 3 (Affinity factor in Y axis and Craze Factor in X 
axis) 
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Since not all the real world applications are ideal in 

perspective so we simulated affinities for a 3 random 

products in study. 

We tried to create population for three different 

products and observe in case of random addition of the 

products in the ecosystem during different phases of 

iteration. 

We observed that if norms are kept constant and the 

social factor is varied from low-to-high for any product 

the affinity grows exponentially and becomes constant 

after the boundary condition is met but the interesting 

part was that the craze factor for the crowd kept on 

increasing and this suggested that there are lot of 

parameters from the perspective of the social factor that is 

required to be taken care of by any supplier/artist so as to 

succeed well in the ecosystem shown in Fig. 5.  

 

Figure 5.  Scenario 3 (Affinity factor in Y axis and Craze Factor in X 
axis) 

IV. PRACTICAL EFFECTIVENESS 

The application to the fields of Supply Chain,  

Entertainment and Education  can be effective in terms of 

generating more revenue for the supplier in case of SCM, 

artist outreach factor in case of entertainment industry 

and course outliers and effectiveness in case of education 

industry. 

V. CONCLUSION 

The paper deals with the concept of crowd behavior 

and its attraction towards the products based on their 

choices and social attraction features. We are using 

python Numpy and Scipy for simulating the scenarios 

and the plan is to further enhance the model and 

introduce complicated events to simulate the crowd 

behavior. 
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