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LONG-RUN LINKAGES  

BETWEEN US STOCK PRICES AND CRYPTOCURRENCIES: 

A FRACTIONAL COINTEGRATION ANALYSIS 
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This paper applies fractional integration and cointegration methods to examine 
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series, whilst Figure 1 displays their correlation coefficients.  It can be seen that the Dow 

Jones has the highest value and MSCI the lowest one whilst the Nasdaq has the highest 

mean and standard deviation in the case of the stock market indices; as for the 

cryptocurrencies, USDT has the highest mean and standard deviation and BNB the lowest 

ones. Concerning the correlations, they are generally high between the stock market 

indices but not between them and the four cryptocurrencies considered; as for the latter, 

there appear to be strong linkages only BTC, ETH and BNB. 

M?AKNO)PM!1NK)L)B?<)OB/6K)L)B/Q1O)RKNK)

)

SC)) K'.%,%H+$),&3"$43)

S+) 10%2+,%+4&)+0+$53%3)

As a first step, we carry out univariate analysis using fractional integration methods. 

The estimated model is the following: 

    (1) 

where yt stands for the series of interest (the log of stock market indices and 

cryptocurrencies respectively); α and β are unknown parameters to be estimated, 

specifically a constant and a (linear) time trend, xt is assumed to be I(d) (where d is a real 
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and ut is I(0) by assumption, which implies that standard t-tests remain valid. Following 

(Robinson, 1994) the estimation is carried out using a Whittle function in the frequency 

domain as in many other long-memory studies, and the series are logged to smooth them.  

Tables 2 - 5 display the estimates of d along with the 95% confidence bands for 

the differencing parameter for three different specifications, namely i) without 

deterministic terms, i.e. setting α = β = 0 in (1); ii) with a constant only, i.e. setting β = 0 

in (1); and iii) with a constant and a linear time trend. The coefficients in bold are those 

from the model selected in each case on the basis of the statistical significance of the 

deterministic terms. Table 2 reports the estimates of d when assuming that ut in (1) is a 

white noise process, whilst Table 4 
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capitalization (BTC, ETH, USDT, BNB) and of four US stock market indices (S&P500, 

NASDAQ, Dow Jones and MSCI for emerging markets) as well as the possible existence 

of long-run linkages between them. Daily data from 9 November 2017 to 28 June 2002 

are used for the analysis.  
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i)    Stock Market Prices 

Series Maximum Minimum Mean Std. Dev. 

S&P 500 9.383 -11.984 0.043 1.350 

DOW JONES 11.365 -12.927 0.034 1.371 
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Table 6: Estimates of the fractional cointegration parameter in the bivariate regressions 

 
 

No terms An intercept 
An intercept with a 
linear time trend 

Dow Jones /  BTC 1.02   (0.94,  1.11) 1.01   (0.93,  1.09) 1.01   (0.93,  1.09) 

Dow Jones /  USDT 0.95   (0.88,  1.06) 0.93   (0.86,  1.03) 0.93   (0.86,  1.03) 

Dow Jones /  BNB 1.03   (0.94,  1.12) 1.02   (0.95,  1.13) 1.02   (0.95,  1.13) 

Dow Jones /  ETH 1.03   (0.95,  1.12) 1.01   (0.95,  1.11) 1.01   (0.95,  1.11) 
Dow Jones /  BTC    
MSCI /  BTC 1.04   (0.97,  1.12) 1.05   (0.97,  1.13) 1.05   (0.97,  1.13) 

MSCI /  USDT 1.07   (0.99,  1.1h sc q hpdJ d
l /h1pTB / /1CpCC hT dlphhl cm 3T JB h h JBB /d c a Ad cUa Al cSa
Al cDa ] TM 5T Q Q q C/ //C lhT dh re W n wUsl cs h h h sc q hpdJ h h hpdJ lC/ /1CpCC h 3T AhphhlC Tc JB hTh JB ldlBpC Al/D Tm wTTC l T
Al c7a IIl cISia Al cia
Al cia Al c7a A0 cIMa Al cqSPa Al cia Al cia Al cHMa Al cHHPa ] TM 5T Q q
hpdJ h / /1CpCC h 3T Ahpcm 3T JB h h JB l//BppThl lCJTp1d l /h1pTB /1Tp1d l h f Q q C/ /TC lhT dh re W n wUsl cs h h h sc q hpdJ h h hpdJ lC B/ /1CpCC hT AhphhDl T Al c(a 0JB TTDpB1/1 AdD/ Tm wTTJJ l T Al c(a 00l c07 a Al
c a Al c a Al c(a Al c0.a Al c99,a Al c a Al c a Al c1.a Al c1h sc q hpdJ d
q hpdJ / /1CpCC hT AhphhD cm 3T JB h h JB l11CpT Al/D Tm wTTJJ l  m /lh
/1TpJJ l m /lhpd/1TpJJ lTp/B CJp1B /1TpTp/B C/pJJ /1Tp1d  m /lh
/J /1Tp1d m /lhpdJ /1Tp1d Tp/B C//1TpJJ lTp/B1lphJ /1Tp1d l  m /lh
/J /1Tp1d m /lhpdJ /1Tp1d Tp/B C/J /1Tp1d Tp/B C/d /1Tp1d l l m /lh
/B /1TpJJ m d1 C/B /1TpJJ Tp/B C/J /1Tp1d Tp/B C/J /1Tp1dD l  m /lh
/B /1Tp1d m /lhpdB /1Tp1d Tp/B C/B /1TpJJ Tp/B C/J /1Tp1dTp1d m /l /1TpJJ l d m /lhpdJ /1TpJJ Tp/B C/B /1Tp1d Tp/B C/J /1J /1TpJJ m l1l/TCpdJ ll  m /lh/1TpJJ l hTTp/B C/J /1TpJJ Tp/B C/J /1J /1
l h f JhD/1TpJJ l J m /l /1TpJJ l hTTp/B C/J /1
l h Tp/B C/J /1B /1TpJJ m /lh/TCpdJ l J m /lhpdTpJJ l hTTp/B C/B /1TpJJ Tp/B C/J /1Tp1d l TTp/B 
/1TpJJ l Tp/B C//1TpJJ pdJJJ BJp1B BDCTJm JhDp1d BJ /1Tp1d Tp/B  /TCpdJ l
TTp/B C/J /1Tp1dTJm JhDpJ /1Tp
dTJm JhDpJ /1Tp1d1pDBTTp/B 
/B /1Tp1d Tp/B C/B /1Tp1dTJm JhDpB /1TpJJTJm JTpCJ /1TpJJ l dTTp/B 
/J /1
l h Tp/B C/J /1
l hTJm JhDpJ /1TpJJTJm JhDpJ /1TpJJ l JTTp/B 
/CpdJ l h Tp/B C/CpdJ l hTJm JhDpB /1TpJJTJm JhDpJ /1TpJJ l /J hdJ Bl1pdC l /h1pTB Bl1pdC l h f Q q C/ /11 lhT dh
re W n wUsl cs h h h sc q hpdJ h h hpdJ lC BDDCpdJ lC Bdlp1d cl Tc JB h h JB Dhdp1111 Ad//
Tm wTTJJ l Tf [ cMSa Al cCa Al NIa Ad s /J hdJ Bl1SD

T


