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Modeling the volatility of gold and cryptocurrency prices using the MS-AR approach

Modélisation de la volatilité des prix d'or et de la crypto-monnaie a I'aide de I'approche
MS-AR
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Abstract :

This study aims to attempt modeling the price Volatility of gold and cryptocurrencies ( Bitcoin,
Ethereum) using the MS-AR approach for a daily series of prices over from 2016 to 2020.
Understand the price transfer system during the study period. The study found gold prices tend to
be the second system, the low and stable price system. Cryptocurrency rates tend to be the first
system, which is the high price system. Besides, the relationship between average variables and
their volatility is a direct relationship in the case of high and low price systems. The higher the
prices of gold and cryptocurrencies, the greater their volatility and risk.

Keywords: Gold; Cryptocurrencies; MS-AR approach ; Volatility.

Résumé :

Cette étude vise a tenter de modéliser la volatilité des prix de I'or et des cryptocurrences (Bitcoin,
Ethereum) utilisant I'approche MS-AR pour une série quotidienne de prix de 2016 a
2020. Comprendre le systeme de transfert de prix pendant la période d'étude. L'étude a trouvé que
les prix de I'or ont tendance a étre le deuxiéme systéme, le systéme de prix bas et stable. Les taux
de cryptocurrence ont tendance a étre le premier systéme, qui est le systéme de prix élevé. En outre,
la relation entre les variables moyennes et leur volatilité est une relation directe dans le cas de
systemes de prix élevés et bas. Plus les prix de l'or et des cryptocurrences sont élevés, plus leur
volatilité et leur risque sont importants.

Mots clés : Or ; Crypto-monnaies; Approche MS-AR, Volatiliteé.
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Ox Professional version 7.@@ (Windows/U) (C) 7.A. Doornik, 1994-2813
---- Switching - PcGive 2.8 session started at 4:23:52 on 14-81-2621 ----
I1Switching( 1) Modelling gold by M5(2)

The dataset is: C:\Users\tam‘\Desktop\XRP.in7

The estimation sample is: 2@16-81-84 - 2828-12-89

Coefficient Std.Error t-value t-prob

Trend @.18373@ @.e85361 34.3 o.aea
Constant(@) 1476.27 9.338 158. B.eee
Constant(1) 1216.57 4.653 261. B.aea

Coefficient Std.Error

sigma(@) 113.892 4.848

sigma(1) 67.8653 1.363

p {e|e} @.994769  ©.803732

p f1]1} 8.997881 8.801220

log-likelihood -18377.7224

no. of observations 1882 no. of parameters 7

AIC 11.5257741 SC 11.5471262

mean(gold) 1437.64 se(gold) 193.821

Linearity LR-test Chi~2(4) = 1637.@ [@.@e@8]** approximate upperbound: [@.8ee8]**

Transition probabilities p_{i|j} = P(Regime i at t+1 | Regime j at t)
Regime @,t Regime 1,t

Regime 8,t+1 @.99471 @8.8821192

Regime 1,t+1 B.8852911 B.99788
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The dataset is:

Coefficient
Trend 3.42123
Constant(@) 4547.25
Constant(l) -66.5426

Coefficient
sigma(@) 2719.86
sigma(l) 283.788
p_{e|e} @.997318
p {1]1} @.994118
log-likelihood -15295.8265
no. of observations 1lsee
AIC 17.8@22517
mean(BIT) 5838.92

Linearity LR-test Chi~2(4)

Regime @,t
Regime @,t+1 @.99732
Regime 1,t+1 @.8826324

~2- sl

---- Switching - PcGive 2.8 session started at 4:29:45 on 14-81-2821 ----

Switching( 1) Modelling BIT by MS(2)

C:\Usershtam\Desktop\XRP.in7

The estimation sample is: 2816-81-82 - 2828-12-85

Std.Error t-value t-prob
@.82839 121. @.eee
83.66 54.4 a.aea
16.63 -4.68 @.eaa
Std.Error
55.96
8.689
@.eal544
@.882936
no. of parameters 7
sC 17.8236232
se(BIT) 4283.06

2932.5 [@.@e8e]** approximate upperbound: [8.8e88]**

Transition probabilities p {i|j} = P(Regime i at t+1 | Regime j at t)
Regime 1,t

B.8e58982
@.99411

The dataset is:

Coefficient
Trend B.137377
Constant(@) 283.806
Constant(l) -19.3794

Coefficient
sigma(@) 235.169
sigma(l) 24,7269
p {8|a} 8.996848
p {1|1} 8.995821
log-likelihood -9779,36856
no. of observations 1732
AIC 11. 3886565
mean (ETH) 243,421

Linearity LR-test Chi~2(4)

Transition probabilities p_{i]|

-3- Gala)

---- Switching - PcGive 2.@ session started at 4:32:31 on 14-81-2821 ----

ISwitching( 1) Modelling ETH by MS(2)

C:\Users\tam\Desktop\XRP.1in7

The estimation sample is: 2816-83-18 - 2828-12-85

Std.Error t-wvalue t-prob
@.e81721 79.8 B.aaa
9.17e 38.9 B.oaa
1.451 -13.8  @.ea8
5td.Error
6.81e
@.9124
@.ee2281
@.8B820886
no. of parameters 7
5C 11.3227115
se{ETH) 226.831

4606.4 [0.0200]%* approximate upperbound: [@.@@@8]**

j} = P(Regime i at t+1 | Regime j at t)

2392-5140 -0,

Regime @,t Regime 1,t

Regime @,t+l B.99624 B.ea41788

Regime 1,t+1 B.ea39664 B.99582
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