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Abstract

With the acceleration of the process of globalization, the trade links between countries have be-
come more and more close. Ports are no longer just the hub connecting water transport, railway
transport and road transport, but also a transit station for capital, technology and information,
which is an important window into the world. In this paper, principal component analysis and
cluster analysis are used to analyze and evaluate 13 coastal ports with an annual throughput of
more than 10 million tons. First, we study the factors that influence the port competitiveness,
which can be divided into four aspects: The scale of port development, the conditions of port in-
frastructure, the economic conditions in the hinterland of port and the development potential of
port, from which we select 13 impact indicators, the evaluation index system of comprehensive
competitiveness of ports is constructed. Then we use principal component analysis to extract
three principal components from 13 impact indicators as a new indicator of port competitiveness,
and get the scores of each port’s three principal components. On this basis, we weighted the sum of
the three principal component scores of each port to get the overall competitiveness of each port
score and ranking. Compare the ranking of port comprehensive competitiveness based on prin-
cipal component analysis with the real ranking, and find that there are differences but not much
difference between them. According to the scores of the three principal components of each port,
we conduct hierarchical clustering and k-means clustering, and select the appropriate number of
clusters by the graph of the number of clusters and the relationship between the number of clus-
ters and the sum of squares within and among clusters. The results of hierarchical clustering and
K-means clustering are quite different when they are grouped into two groups, but similar when
they are grouped into three groups.
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Table 1. Port comprehensive competitiveness evaluation index system
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Figure 1. Diagram of the correlation
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Table 2. Variance contribution rate of principal component and cumulative variance contribution rate

2. ERSTBIAERMEMRN G ETE

Compl Comp2 Comp3 Comp4 Comp5 Comp6 Comp7

Proportion of Variance 0.5964 0.1398 0.0932 0.0737 0.047 0.032 0.0113

Cumulative Proportion 0.5964 0.7362 0.8294 0.9031 0.9501 0.9821 0.9934
Comp8 Comp9 Comp10 Compll Comp12 Comp13

Proportion of Variance 0.0035 0.0021 0.0011 0.0005 4.2e—05 3.4e-17

Cumulative Proportion 0.9969 0.999 1 1 1 1

HI4 2 P, BRI AN E R, TR R BT DI 1 80%, HIEHUNASE M, 7
ZEH) R TTRRRIL S 1 98%, FFEE G WA EERE E RN

gk.pr
® -
o
© -
@
>
£ =
=
Tt
«
>
A o
\ o
—_—
\
o, —_—
o - 0~——o o o
f T T T T T T T T ]
Comp.1 Comp.3 Comp.5 Comp.7 Comp.9

Figure 2. Diagram of the scree
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Table 3. Port principal component score
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Table 5. Overall score and ranking of ports
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Figure 3. Three-dimensional diagram of port principal component score

E 3. BOEMA /ORI =Y IRE

DOI: 10.12677/0rf.2024.141088 955 BE 51


https://doi.org/10.12677/orf.2024.141088

Primth &5

K 3 BT IX 13 N O RS AR I . 7R Xt AR R T £ BRYER RIS T, BRATX 13
AN AT SR
321 BRERAk

JRRRRA T LM e RBEANE, EFEFEE - DMREI RN RESE . —DFrREL
R, HHANITZLAUSFTRER/DN, MR T ZFHER TR K. R &S NbClust a8 68 55 B A TH €
AR RN RAERE, 4R WK 6 k.

Table 6. The selection of the number of hierarchical clustering clusters
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Figure 4. The cluster graph when the number of clusters is 2
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Figure 5. The cluster graph when the number of clusters is 3
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Table 7. The result of port clustering when cluster is type 2
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Table 8. The result of port clustering when cluster is type 3
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Table 9. The result of port clustering when cluster is type 4
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