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ABSTRACT

In order to explore the structural changes of financial networks at different time scales and different time scales,
the state provides reliable theoretical basis for determining international economic relations and policies. Based

on complex scientific theory, cross-correlation matrix eigenvectors are used. When the component of
eigenvectors is greater than the threshold value of 0.4, the nodes are netted. Link builds connection. Firstly, the
stock data are arranged in the order of total assets from large to small, and the interaction between stocks in the
financial network is analyzed. At different times, the core stock of the network is constructed by banking stocks,
and the network basically presents a stable structure, not changing with time. The interaction between financial
networks will undergo drastic changes during the financial crisis or bubble. The construction of threshold

network nodes is more robust and safe. The experimental results show that the research can help the government

formulate and improve the macro-economy.
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1. INTRODUCTION

Complex networks have experienced four stages:

regular network [1]-[3], random network,[4] small
world network [5], [6] and scale-free network. With
the discovery of the small world effect and scale-
free nature of complex networks, the research of
complex networks has attracted wide attention from
the scientific community. The basic theory of
complex networks has gradually become a hot topic
in various fields of science, from mathematical
science to life science, engineering science and
even social science[7]-[12]. In recent years, there
are two ways to analyze financial market networks:
minimum spanning tree and planar maximum
filtering graph. Threshold network can also be
regarded as a special kind of network. The
threshold network is also proposed in recent years.
Network research, based on threshold, although still
in the stage of model construction and description,
has received extensive attention from researchers in
various fields, and many researchers are also
working in this field.

Mantegna [13] use the minimum spanning tree
(MST) of the network to find the directed network
of the stock, and the smallest spanning tree can also
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reveal the hierarchical structure of the network, and
the article provides useful information for the
economic factors. Jiang [14]-[16] use plane filtering
to establish a network method and discuss the
changes of time series network nodes with the
average correlation in the plate is positive, the
correlation between the plates is negative, and the
time evolution of the plate interaction structure is
deep, find that the local interaction structure will
change sharply during the golden thawing crisis or
the bubble. Lee take 200 stocks in Korean securities
market, and use the cross correlation matrix theory
to establish a scale-free network with a threshold of
0.45. The correlation coefficient proposes the
concept of threshold value, and the index of the
scale-free network depends on the threshold.

2. METHODOLOGY

2.1 Cross-correlation Matrix

The data in this article was collected from the
Yahoo website in China
(http://www.yahoo.com)[17]-[21]. The data we use
is the daily closing price of US stocks. Thirty
stocks of United States were listed from January 3,
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1994 to December 31, 2013, corresponding to T =
5036 days. Here i is the stock serial number. Table
1 lists the company names and their abbreviations
corresponding to the 30 constituent stocks in the
US Dow Jones Index. The total value of each
bank's stock assets is available on the Fortune
website (http://www.fortune.com). If a stock is
missing the closing price data for a particular day,
the data for the previous day's closing price will be
filled. In this way, processing data does not cause
human bias.

In order to observe the different stock price
trends of the cross-correlation matrix, we first
divide the independent time period to analyze the
cross-correlation matrix stock price fluctuation
results. If p(t) is the closing price of the stock, i is
the stock serial number, t means the time, there are
30 US stock closing prices.

The closing time of the bank's stock closing
price is indicated by At;

R.(t,At) = InP,(t, At) — In P(1)

(1)
r.(t,At) = R-Rp
% )
c - (1) = (1 (1)
bl 3)

The yield of the T th stock volatility is

o, = (R)~(R,)

expressed; here is ! the standard

deviation, ) which represents the average value
of the stock price for a period of time; finally, the

:(Ci_j).

. . C
cross-correlation matrix ; we calculate the
elements in the eigenvectors of the cross-

correlation matrix Cij of the same time, examined i
is each point of the time series, and j is the stock
price representing each group; and then analyzing
the US stock Cagxag.

A feature vector A and a corresponding
eigenvalue [22], [23];
Cu=Aiu
(4)

C'yp«3grepresents the 30 component stocks in
the Dow Jones Index, and the eigenvectors for
C'3p.30cr0ss-correlation matrix.
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2.2 Threshold Network Establishment
Steps

1) First, create an Co:30 empty matrix. The
first line number is arranged by arranging the
connection order from 1 to 30[24]-[27]. Each
column is assigned the same value, and the value is
equal to the first number in each column. 30
columns of links to synthesize a column, this
column we set it as the new first column;

2) Creating an C'3g.3g empty matrix, assign a
consecutive sequence of 1 to 30 to each column in
the 30 columns of the matrix, and combine 30
columns into one column to set it as the new second
column;

3) Setting the threshold size u=0.3, the value of
the component of the cross-correlation matrix
C'3p.3gfeature vector is less than the threshold value
is set to 0, and the component of the 30-column
feature vector is combined into one column, and it
is set as the new third column;

4) The weight of the cross-correlation matrix
C'30.3g, and the matrix 30 columns are linked into

one column to be the new fourth column;

5) The new fourth column, when the weight is 1,
is set to 0, 30 columns are combined into one
column, and this column is the new fifth column;

6) Delete all the five columns with the value 0,
assign consecutive values, and connect them to
build a threshold network; draw with Gephi tool.

3. RESULTS

“Figure 1” shows the stock closing price trend
chart. The X axis represents time and the Y axis
represents price; Figures 1(a)-(c) show the
maximum, intermediate and minimum weights of
the three stocks.
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Window (A) from 2013.7 to 2013.12; window (B)
from 2013.1. to 2011.6; window (A) (B) change in
the first half of 2013 and the second half of 2013;
threshold u=0.3,
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Figure 1 Stock closing price trend chart; (a-c) JPM,
BA and MCD stock closing prices.

“Figure 2” shows the composition of the two
time windows in the first half of 2013 and the
second half of 2013; we introduce a threshold
u=03 when the eigenvector component of the
cross-correlation matrix is greater than the

Figure 2 The network diagram of the US market
correlation matrix changes in the first half of 2013
and the second half of the two periods.

threshold value of the connection. Obviously, the “Figure 3” Window (A) from 2013.1 to 2013.12;
network characteristics presented by the interaction window (B) from 2012.1 to 2012.12. Window (A)
of windows at different times have a stable (B) asset changes, different in 2013 and 2012;
structure in the first half of the year. The network threshold U=0.3; “Figure 3”. Stocks are arranged
connection in the second half of the year presents a according to the order of assets by size, and are
linear structure. The core nodes of the network are arranged by the stock price of 2013 and 2012 in
28 and 23 stocks. These two stocks are at the different years; the time network established in
network center node. It proves that the network was these two years, the network is basically stable and
more stable in the first half of the year. “Figure 2”. does not change with time.

Figure 3 Network diagram of the US market association matrix.

“Figure 4” To further verify the above market from October 2007 to November 2008. This
conclusions [28]-[31],The interaction structure period corresponds to the peak period of the
between stocks in the subprime crisis. Window (A) subprime mortgage crisis. Window (B) filed for
from 2007.10 to 2008.11; window (B) from bankruptcy and bankruptcy protection from
2008.12 to 2010.1; window (A) peak period of 2008.12 to 2010.1 banks; they all appeared again as
subprime mortgage crisis; threshold =03 ;we relatively simple interaction structures.

analyze another set of data sets, all from the US
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Figure 4 Network diagram of the US market correlation matrix.

“Figure 5”. Window (A) from 1990.1 to 1994.3; window (a)-(c), where window (a) is a regular time
window (B) from 1994.4 to 1998.6; window (C) period, and neural network images appear; and
from 1998.7 to 2002.9; window (C) during network window (c) contains a typical securities market
foam; threshold u=0.3; We then divide the data of bubble event from 1998.7 to 2002.9.

the US financial market into three time periods:

Figure 5 Interaction structure of the US market correlation matrix in the network bubble.
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