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Core business is the most important business to the enterprise in diversified business. In this paper, we first introduce the definition
and characteristics of the core business and then descript the ant colony clustering algorithm. In order to test the effectiveness of the
proposed method, Tianjin Port Logistics Development Co., Ltd. is selected as the research object. Based on the current situation of
the development of the company, the core business of the company can be acquired by ant colony clustering algorithm. Thus, the
results indicate that the proposed method is an effective way to determine the core business for company.

1. Introduction

Core business is themost important business to the enterprise
in diversified business. It is the businesswith the best ability in
enterprisemanagement. It has a high added value and the best
prospects for development among the enterprise business
and can create a relatively high value to the enterprise [1].
Core business decides economic efficiency of enterprises
which is closely related to enterprise’s strategic positioning.
Specifically, the core business is a competitive choice in the
intensemarket competitionwith related peers [2].This choice
is consistent and associated with the ability and resources
of the enterprise. Since the company’s resources can be of
better and greater use, so the core business has a competitive
advantage that noncore businesses do not have and is the key
point of the enterprise to stand out among competitors and
major source of profit. Development of core business is the
big question about the survival of enterprises and the decisive
factor in the enterprise based on the market. Meanwhile, the
core business is the emphasis and consideration in enterprises
continuing strategic positioning [3].

Campbell et al. [4] proposed an alternative frame work
guiding core business diversification strategy based on some
matching factors. Their results can provide a useful method

to guide enterprises to develop their own core business
but do not give a specific actionable recognition method
based on the above research. For enterprises, it’s difficult
to find their core business. However, without core business,
the enterprises cannot reasonably arrange their corporate
resources.Therefore, how to establish the selectionmethod of
core business is a very important role to optimize corporate
resources and thus improve the level of corporate strategic
decisions.

Ant colony algorithm is a newly proposed bionic opti-
mization algorithm, which has unique advantages in solving
complex optimization problems [5]. Currently, in the study
of algorithms, the study of clustering algorithm based on ant
behavior is not much. But, only some studies have shown
that behavior-based clustering algorithm can solve complex
problems that many traditional clustering algorithms are
difficult to resolve and is a promising research direction [6–
16].This paper introduces the ant colony clustering algorithm
into the core business areas and mentions a new selection
method of the core business that seeks to get closer to reality
and provides a theoretical basis for enterprises to select the
core business. The method is calculated by a case, and the
results will be compared with those obtained by traditional
clustering methods.
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2. Core Business Segment Indicators

The company’s core business is not the only one and there
may be multiple core businesses. American experts have
done a survey for the enterprise that had been investigated
and studied by Bain Capital [17]. They found that 87%
of the reasons for the enterprise healthy and sustainable
development are enterprises having their own core business.
But, only three percent of enterprises can have more than
three core businesses [18]. Through the analysis of the core
business, we can find the direction that enterprises focus on.

2.1. The Extent of the Resource Allocation. Business mainly
relies on investment and production to exchangematerial and
information in the community [19]. If the core business can
be well developed, then the company’s core competencies will
be improved. So, leadership is more focus on core business in
the enterprise. Companies tend to give priority to the core
business when making the allocation of resources, such that
the cost of the study will be more willing to invest. But, if
there is excessive diversity issue, it will result in dispropor-
tionate or unreasonable resource allocation, making noncore
businesses wasted resources that should belong to the core
business. Enterprise resource has a certain limit and toomuch
business sector will lead to resource misallocation and affect
the core competitiveness of the enterprise [20].

2.2. The Contribution of the Enterprise Output. Core busi-
ness brings together the most outstanding resources of the
enterprise and occupies the largest part of human and
material resources of corporate [21]. So, the core business
will inevitably determine the overall output of the enterprise.
Due to the different nature of each industry, the core business
will be different, but the core business, without exception,
is the business with the largest investment and utilization of
resources.

2.3. The Ability to Obtain the Degree. Competitiveness of
enterprises mainly comes from the company’s core compe-
tencies. Core competence is also comprehensive enterprise
knowledge. It includes the recessive and dominant ability
of enterprises and is the source of enterprises to maintain
a competitive advantage in the fierce market competition
[22]. Through ability support to the business sector, core
competence can make the operating department transform
the core ability to their capabilities on the basis of their
original. However, for the absorption of core competencies
of different business sectors, there are some differences
in a certain extent. Different departments have their own
absorption capacity, so these differences of ability have led to
differentiation in the effect of the business sector [23].

We summarize the characteristics of the core business
and obtain segment indicators of core business and we can
find that a major feature of the core business is to have a
higher share of resources. In most enterprises, the businesses
with higher input and a higher proportion of resources
also create higher revenue and this is consistent with the
second feature of the core business. The best indicator to
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Figure 1: The derivation process of segment indicators.

measure the extent of a business in revenue contribution is
the proportion of income in total income of this business.The
third characteristic of the core business is that it can access
competitiveness better. In today’s competitive environment,
the key to competitive advantage lies in innovation. There-
fore, the key to measure whether a business is core business
is to evaluate whether the business is innovative, specifically,
is the proportion of the number of technological innovation
in total innovation. We select proportion of the number of
technological innovations in total innovation and proportion
of income in total income as the main factors influencing the
choice of the core business. This process is shown in Figure 1.

3. Ant Colony Clustering Algorithm

The inspiration of ant colony clustering algorithm derived
from the ants piled their corpses and classification of their
larvae. Deneubourg et al. [24] were enlightened by the
behavior of ant colony classified ant eggs and firstly proposed
the ant colony clustering algorithm. In the algorithm, the
robot imitates the behavior of ants to identify two different
objects. Thus, according to the similarity of data objects and
their surrounding objects, ants move randomly, picking up
or dropping data objects, in order to achieve the purpose of
data clustering, and this model is successfully applied to the
field of robotics. Thereafter, Lumer and Faieta [25], Ramos
and Merelo, and so forth [26] carried out some research in
this area and got some successful experience. Although the
study of ant colony clustering algorithm is not a lot, but
preliminary studies [27–29] have shown that the algorithm
is a good clustering algorithm and can be applied to complex
clustering problem in many areas of engineering.

In order to carry out the algorithm description, we
introduce the basic principle of the algorithm. First, the
data is randomly projected onto a target plane, and then
select a data object to each ant randomly. According to the
probability obtained from the similarity of object in the local
area, determine whether the ants pick up, putdown, or move
object. After a limited number of iterations, the data objects
on the plane are aggregating according to their similarity to
give the final clustering result.
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(1) The number of individual ants is𝑁; maximum number of iterations is𝑀; side length of localized area
is 𝑠; velocity of ants, V, takes a random number.
(2) The data object is projected onto a plane and each object is assigned a point (𝑥, 𝑦).
(3) Each ant is initialized to unload and randomly selects an object.
(4) for 𝑖 = 1, 2, . . . ,𝑀

for 𝑗 = 1, 2, . . . , 𝑁
Calculate the average similarity of object.
If the antis unloaded, then calculate the probability of picking up, 𝑃𝑝. If 𝑃𝑝 is greater than a random

probability, while on the same time the object is not being picked up by other ants, the ant picks up the
object and moves elsewhere randomly, and marks that it is load; otherwise, the ant refuses to pick up the
object and selects other objects randomly.
If the antis loaded, then calculate the probability of putting down, 𝑃𝑑. If 𝑃𝑑 is greater than a random
probability, the ant puts down the object and marks that it is unload, and then re-select a new
object. Otherwise, the ant continues to move the object to a new location.

End
End
(5) for 𝑖 = 1, 2, . . . , 𝑁
If an object is isolated or the number of its neighborhood is less than a certain constant, then mark the
object as an isolated point; otherwise, the object is assigned to a cluster serial number, and recursively their
neighborhood object tag for the same serial number.

End

Pseudocode 1

Pseudocode of basic process of algorithm is as shown in
Pseudocode 1.

3.1. Calculation of the Average Similarity. Assuming an ant
found the data object 𝑜𝑖 at time 𝑡 in placer, the average
similarity of object 𝑜𝑖 and its neighborhood object 𝑜𝑗 is
calculated by the following formula:
𝑓 (𝑜𝑖)

= max
{

{

{

0,
1

𝑠2
∑

𝑜𝑗∈Neigh𝑠×𝑠(𝑟)
[1 −

𝑑 (𝑜𝑖, 𝑜𝑗)

𝛼 (1 + (V − 1) /Vmax)
]
}

}

}

,

(1)
where𝛼 is a similarity parameter; V is the speed of ants; Vmax is
themaximum speed; Neigh

𝑠×𝑠
(𝑟) is a square of side length 𝑠 of

the local area around place 𝑟. 𝑑(𝑜𝑖, 𝑜𝑗) represents the distance
between 𝑜𝑖 and 𝑜𝑗 in the property space. 𝛼 is the parameter to
adjust the similarity between data, and it also determines the
number of clusters and the speed of convergence. The larger
the 𝛼 is, the greater the degree of similarity between objects
is, the fewer the number of clustering is, and the faster the
convergence is.This alsomaymake different objects classified
as a class. On the contrary, the smaller the 𝛼 is, the smaller
the degree of similarity between objects is. In extreme cases,
a big category can be divided into many small categories
while increasing the number of clusters and slowing down
the convergence. Thus, in the actual calculation, 𝛼 should be
determined by experience or trial. In addition, themovement
speed of the ants also influences the effect of clustering. The
faster ants can roughly divide the objects into large categories,
the slower ants can more accurately divide the objects. In this
article, in order to facilitate the study, ants speed is set to a
random number from 1 to Vmax.

3.2. Calculation of the Probability Conversion Function. Prob-
ability conversion function is a function about 𝑓(𝑜𝑖). It
converts the average similarity of data objects into the prob-
ability of picking up or putting down. Conversion principle
is the smaller the average similarity of data objects and
their neighborhood is, the smaller the possibility of data
object that belongs to this neighborhood is, the higher the
probability of picking up is, and the lower the probability of
putting down is, and vice versa. According to this principle,
the symmetric Sigmoid function is selected as probability
conversion function:

Sigmoid (𝑓 (𝑜𝑖)) =
1 − 𝑒
−𝑐𝑥

1 + 𝑒−𝑐𝑥
. (2)

The probability of an ant that is unloaded and move
randomly picking up an object is defined as

𝑃𝑝 = 1 − Sigmoid (𝑓 (𝑜𝑖)) . (3)

Similarly, the probability of an ant that is loaded and
moves randomly putting down an object is defined as

𝑃𝑑 = Sigmoid (𝑓 (𝑜𝑖)) . (4)

It should be noted that in the process of clustering, some
objects called isolated points are not similar to other objects.
Once the ants pick them up, it is hard to put them down as
soon as possible, which affects the convergence speed. Here,
we increase the value of 𝑐 in the latter algorithm to lay down
the isolated points as soon as possible.

4. Computational Experiments

4.1. Brief Introduction of Tianjin Port Logistics Development
Co., Ltd. Tianjin Port Logistics Development Co., Ltd. was
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established in April 1, 2009 with a registered capital of 667
million yuan and 2,800 employees. The company has the
ability yard area of nearly 1.2 million square meters, the
distance between themarina and themainwas less than three
kilometers, and stockpiling even reached 40,000 TEUs. The
company has a dedicated railway line which is up to 4080
meters and seven dedicated rail line of sea. Thus, railway
transportation can be expanded. Because of the structure
of dry port, the functions of port are even extended to the
hinterland of the city. By this barrier-free access between
the port and the hinterland, the company is able to provide
customers with good service in domestic shipping, freight
forwarding, handling, and other logistics services. On the
basis of the excellent resources on the port, combining with
the function of the dock, Port Group company continued
to attract a variety of integrated logistics resources; its type
of business has covered shipping agency, freight forward-
ing, warehousing and transportation, bonded logistics, large
logistics and warehouse receipts pledge, marine insurance,
and other related logistics financial services; and with a
number of shipping companies and land transport company
it established a strategic alliance, into a port logistics featuring
large-scale comprehensive logistics enterprises. Tianjin Port
Logistics Development Co., Ltd. adheres to the market
demand, through the use of information networks, building
up the whole process of the logistics network platform. On
the basis of full understanding of industry characteristics,
company further optimizes resource allocation, enhances
service competitiveness, and strengthens marketing force,
and with good logistics infrastructure, advantages of port
resources, and efficient operation of the team and good
service system, dedicated to providing our customers with
better quality, modern logistics services.

Table 1 selects ten businesses that Tianjin Port Logistics
Development Co., Ltd. is mainly engaged in. From the data in
the table, we can see that the profit of domestic cargo agents,
pier horizontal transport, container yard operations, and
automotive logistics are the biggest. To Tianjin Port Logistics
DevelopmentCo., Ltd., such a logistic service enterprisewith-
out actual output products, revenue is the basis of corporate
survival. Therefore, it can be concluded from the data in the
table that domestic cargo agents, pier horizontal transport,
container yard operations, and automotive logistics are core
businesses in Tianjin Port Logistics Development Co., Ltd.

4.2. Cluster Calculation of Sample Enterprises. According to
the results of the second chapter, we select proportion of the
number of technological innovations in total innovation and
proportion of income in total income as the main factors
influencing the choice of the core business. Relevant data are
shown in Table 1. In order to characterize the importance of
the business, the business is divided into four levels, namely,
core business, potential core business, integrated business,
abd recession business. They are represented as 1, 2, 3, and
4 in the calculation.

Using ant colony clustering algorithm to calculate sample
examples in Table 1, algorithm parameters of calculation take
the value as follows: the number of individuals of ants, 𝑁, is

Table 1: Tianjin Port Logistics Development Co., Ltd. patent and
business income proportion table.

Project

Proportion of the
number of

technological
innovation in
totalinnovation

Proportion of
income in total

income

Domestic shipping
and cargo agents 0 27.3%

International shipping
and cargo agents 0 0.56%

Pier horizontal
transport 30% 20.5%

Container yard
operations 35% 37.1%

Customs clearance 0 0.56%
Multimodal
transportation 5% 1.4%

Automotive logistics 8% 10%
Bonded logistics 1% 0.42%
Project logistics 3% 1.7%
Hazardous material
logistics 8% 0.42%

Table 2: Computed results.

Project
Result

Conventional
clustering Ant clustering

Domestic shipping and cargo
agents 3 3

International shipping and
cargo agents 4 4

Pier horizontal transport 2 1
Container yard operations 1 1
Customs clearance 4 4
Multimodal transportation 3 3
Automotive logistics 3 2
Bonded logistics 2 2
Project logistics 3 2
Hazardous material logistics 2 3

10; the maximum number of iterations,𝑀, is taken as 2000;
similarity parameter, 𝛼, is taken as 1.5; themaximum speed of
ants, Vmax, is taken as 0.8; length of local area, 𝑠, is taken as 2;
the parameter in the probability transfer function, 𝑐, is taken
as 3.

Under these conditions, the results are shown in Table 2.
For comparison, the calculated results of conventional clus-
tering method are also shown in Table 2.

According to the results of Table 2, the company’s core
businesses are container yard business and pier horizontal
transport business; potential core businesses are automotive
logistics, bonded logistics, and project logistics; integrated
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businesses are domestic shipping and cargo agents, mul-
timodal transportation and hazardous material logistics;
recession businesses are international shipping and cargo
agents and customs clearance.

4.3. Comparative Analyses. Through the analysis of Table 2,
we can find that the result obtained by the ant colony clus-
tering algorithm and the result obtained by the conventional
clustering algorithm are basically the same. But, the result
obtained by the ant colony clustering algorithm is more
consistent with the basic situation of enterprises.

Conventional clustering algorithm needs to determine
cluster centers in advance and there are strict requirements
for input order of sample. As a local search algorithm,
it cannot handle local minima problems. Therefore, when
the initial cluster centers in the whole sample space are
imbalanced, it is difficult to rectify this imbalance. As a new
bionic algorithm, ant colony clustering algorithm does not
have these questions. Visibly, ant colony clustering algorithm
is a good analysis algorithm with broad applicability and
higher accuracy.

5. Conclusions

This paper described the concept and characteristics of the
core business, selects Tianjin Port LogisticsDevelopmentCo.,
Ltd. as the research objects, and uses SVMmethod to analyze
ten main businesses of Tianjin Port Logistics Development
Co., Ltd. Finally, we come to the core business of Tianjin Port
Logistics Development Co., Ltd.: container yard business,
domestic ship and cargo agency business, pier horizontal
transport business. There, our contribution is attempted to
use ant colony clustering algorithm to solve the core business
selection and provide a new method for researchers and
producers.

Althoughwe achieved the expected results in the research
of the core business choice of Tianjin Port Logistics Develop-
ment Co, Ltd., there are still some limitations on this study
because of the complexity, variability, and unpredictable
nature of the internal and external environment and the
restriction of paper length and the author’s own level. And
the case used in this paper is relatively simple, too.Therefore,
more sophisticated scenario needs to be further studied in our
future work.
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