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Abstract. In this paper, SPSS software was used to study the correlation of digital crypto-
currencies in the context of the epidemic, and the conclusion that "there is significant cor-
relation between various digital cryptocurrencies" was reached. Thus, it provides reference
value for the analysis of the correlation between the price collapse of digital cryptocurrency
under the epidemic and the price recovery of digital cryptocurrency after the epidemic.
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1 Introduction

Since 2020, when the COVID-19 has had a huge impact on the global economy, although
Bitcoin has risen sharply in the violent shock, and hit the record high price of $64863 in April
2021, it then plummeted all the way to $25401.29 on May 12[1]. At the worst, it plummeted by
$4.5 billion an hour, leaving 470000 people without money. Coincidentally, other digital cryp-
tocurrencies such as Ethereum also fell sharply at the same time[2].

At present, scholars' research on the correlation of digital cryptocurrency is not complete under
the circumstances of dramatic changes in the epidemic environment[3]. In order to make contri-
butions to the prediction of the correlation of the price recovery of digital currency after the
epidemic, this paper will use the data of digital cryptocurrency during the period of relatively
large rise and fall in the past three years to analyze based on SPSS software. At the same time,
it is assumed that there is a significant correlation between various digital cryptocurrencies[4].

2 Methods

2.1 Data Collection and Sorting

This paper selects the historical daily rise and fall data of Bitcoin, Ethereum, Teda, USD Coin,
BNB, XRP, Binance USD, Ida, Solana, and Dog Coin, which are the top ten digital cryptocur-
rencies in the comprehensive ranking from March 1, 2022 to April 30, 2022, as samples for
research. This paper takes the daily fluctuation data of 10 kinds of digital cryptocurrencies from
March 1, 2022 to April 30, 2022 as the research sample, and takes time and the type of digital
cryptocurrencies as the variables, a total of 11 variables.
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The sample variance model, covariance model and correlation coefficient model are as fol-
lows[5]:
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i=1, 2, …, p; j=1, 2, …, p; k=1, 2, …, p. In addition, for all j and k, ௝௞ݎ = ௞௝ݎ .

Fig. 1. Scatter Chart Based on Statistical Data

As shown in Figure 1, there is a positive correlation between most digital cryptocurrencies, so
it is preliminarily predicted that there is a certain correlation between various digital cryptocur-
rencies[6].

2.2 Cluster Analysis

In this paper, the method of systematic cluster analysis is used. In cluster analysis, the concept
of distance is selected to describe the "proximity" between samples; The similarity of indicators
is characterized by similarity coefficient; Qualitative variables are converted into numerical var-
iables to facilitate research[7].

For the similarity between the two indicators, we use the similarity coefficient ௜௝ is used toܥ
measure the distance between samples, and the average square distance between two types of
elements is used to define the square of the distance between the two types[8]:
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Use SPSS software to get the tree diagram, as shown in Figure 2.



Fig. 2. Dendrogram Formed by Cluster Analysis

2.3 Univariate Linear Regression -- Taking Bitcoin and Ethereum as Examples

Variable selection: study the impact of daily rise and fall of Bitcoin on the daily rise and fall of
Ethereum, select the daily rise and fall of Bitcoin as the explanatory variable, and the daily rise
and fall of Ethereum as the explanatory variable.

Model establishment: x represents the daily rise and fall of Bitcoin, and y represents the daily
rise and fall of Ethereum[9].  Let x and y satisfy a linear equation of one variable, with መଵߚ,መ଴ߚ
represents respectively ଵ, then the univariate linear empirical regression equation of y withߚ,଴ߚ
respect to x is:

ݕ = ଴ߚ + ݔଵߚ + ,ߝ ොݕ = መ଴ߚ + ݔመଵߚ (3)

In order to obtain regression parameters from sample data ଴ andߚ ଵ, we need to use ordinaryߚ
least squares estimation, regression coefficient ଵEstimated value ofߚ,଴ߚ :መଵ Meetߚ,መ଴ߚ
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Solve the normal equation to obtain the least squares estimates of :ଵߚ,଴ߚ
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The least squares estimation should meet the following requirements at the same time: the esti-
mators መଵ are linear functions of random variablesߚ,መ଴ߚ ଴;The varianceߚ=(መ଴ߚ)ଵ, Eߚ=(መଵߚ)௜; Eݕ
of መ଴ is (ଵߚ

௡
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F test is used to judge whether the empirical regression equation really describes the statistical
law between variables y and x. The original hypothesis of the test is ଵߚ：଴ܪ = 0, and its oppo-
site hypothesis is ଵߚ：ଵܪ ≠ 0. F test is based on the decomposition formula of the sum of
squares:

்ܵ = ܵோ + ܵா (6)

The significance of the regression equation is tested directly from the regression effect. The
greater the SR, the better the regression effect[10].

Under the normal assumption, F follows the F distribution with (1, n-2)d degree of freedom.
When the F value is greater than the critical value Fa(1, n-2), H0 is rejected, indicating that the
regression equation is significant, and there is a significant linear relationship between x and y.

The results of univariate linear regression are shown in Figure 3.

Fig. 3. Results of Univariate Linear Regression

3 Results

3.1 Interpretation of Statistical Results

Mean value: the sample mean value of seven digital cryptocurrencies is negative, the sample
mean value of one digital cryptocurrency is zero, and the sample mean value of two digital
cryptocurrencies is close to zero. From this, through simple mean value analysis, it can be seen
that  the  overall  daily  rise  and fall  of  digital  cryptocurrency in  the  same period  has  the  same
downward trend.

Variance: It can be found that the variance of daily rise and fall of dog currency is the largest,
27.961, so the price of this currency fluctuates the most; The variance of Teda, USD Coin and
Binance USD is 0, indicating that the price fluctuation of these three currencies is very small
and the currency value is stable.

Maximum: The size of the maximum reflects the upper and lower limits of the daily rise and
fall of each digital cryptocurrency in the statistical range, which is related to the mean value. In
general, the larger the range reflected by the maximum, the larger the corresponding variance,
but not absolute.



3.2 Interpretation of Cluster Analysis Results

Figure 2 shows the process of clustering. In the following steps, for a new category containing
multiple samples, in fact, one sample of the class is used to represent the category; At the same
time, we can clearly see the category of each digital cryptocurrency and observe the whole clus-
tering process and results. This figure provides all the classification results of 1~10 categories.
In this paper, it is divided into 3 categories. The types of digital cryptocurrencies included in
each category are shown in the Table 1.

Table 1. Cluster analysis results

Category Digital cryptocurrency Quantity
First set Bitcoin, Ethereum, BNB, Solana, Ida, XRP, Dog Coin 7

Second set Teda 1
Third set USD Coin, Binance USD 2

3.3 Explanation of the Result of Univariate Linear Regression

Figure 3 is a scatter diagram, which is plotted for DEPENDENT and * ZPRED. The two varia-
bles show a linear trend, indicating that the prediction effect of the equation is very good. The
regression equation is obtained as follows:

ݕ = 0.119 + ݔ1.001 + ߝ (7)

It can be seen that the price of Ethereum plummeted with the price of Bitcoin, not by accident,
but because there is a significant correlation between them.

4 Conclusions

There is a certain correlation between various digital cryptocurrencies; The ten selected digital
cryptocurrencies can be divided into three categories according to the method of system cluster
analysis, and there is significant positive correlation between two pairs in each category; There
is a strong positive correlation between Bitcoin and Ethereum, and the specific regression model
can be obtained through the univariate linear regression analysis; The deep reason why the price
of Ethereum plummeted with the price of Bitcoin is that there is a significant correlation between
the two.
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