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Abstract	
Based	on	 the	actual	 situation	 that	Bitcoin	 is	allowed	 to	be	 shorted,	 this	paper	 study	
whether	Bitcoin	can	effectively	hedge	the	risk	of	 fiat	currency	price	 fluctuations.	This	
paper	 selects	 four	 legal	 currencies	 (AGD,	 CNY,	 JPY,	 Australian	 dollar)	 as	 the	 main	
research	object,	and	uses	the	variance	of	return	rate	as	the	risk	measurement	index.	The	
OLS	and	DCC‐GARCH	models	are	used	to	determine	the	optimal	risk	hedging	ratios	to	
construct	investment	portfolios.	The	study	found	that	the	HE	value	of	in‐sample	hedging	
performance	 and	HE	 value	 of	 out‐of‐sample	 hedging	 performance	 of	 the	 investment	
portfolio	after	Bitcoin	risk	hedging	is	close	to	0,	which	means	that	Bitcoin	cannot	hedge	
the	above‐mentioned	legal	currency	price	fluctuation	risk.	
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1. Introduction	

With	 the	 deepening	 of	 economic	 cooperation	 among	 various	 countries	 and	 the	 continuous	
development	of	 investment	 liberalization,	 the	 ties	between	 the	 currency	markets	of	various	
countries	 have	 become	 closer,	 bringing	 development	 opportunities,	 and	 at	 the	 same	 time	
causing	frequent	fluctuations	in	the	price	of	legal	currencies	in	various	countries	due	to	a	series	
of	factors	at	home	and	abroad.	The	risk	of	price	fluctuations	in	the	legal	currency	markets	of	
various	 countries	 continues	 to	 increase.	 In	 recent	 years,	 especially	 in	 developing	 countries,	
currency	crises	have	erupted	more	frequently,	and	the	value	of	legal	currency	has	fluctuated	
more	 drastically.	 Related	 investors	 may	 bear	 greater	 losses	 without	 taking	 any	 hedging	
measures.	
From	2010	to	2013,	when	the	European	debt	crisis	broke	out,	the	price	of	the	euro	against	the	
US	dollar	fell	all	the	way,	and	the	pressure	of	depreciation	increased,	resulting	in	a	substantial	
increase	in	investment	risks	faced	by	relevant	investors.	In	addition,	due	to	a	series	of	political	
factors,	the	value	of	legal	tender	will	also	fluctuate	significantly.	For	example,	when	the	United	
Kingdom	began	planning	for	Brexit	in	2015,	the	price	of	the	pound	against	the	US	dollar	has	
fallen	all	the	way,	and	the	downward	pressure	is	greater.	Holding	the	euro	Investors	in	related	
assets	(such	as	European	bonds)	suffered	huge	losses.	Similarly,	major	health	emergencies	have	
a	certain	impact	on	the	price	fluctuations	of	legal	currencies.	For	example,	the	outbreak	of	the	
new	 crown	 epidemic	 in	 2020	 has	 affected	 the	 economies	 of	 various	 countries	 to	 varying	
degrees.	Especially	 in	some	developing	countries,	 the	economic	prospects	have	deteriorated	
sharply.	During	the	epidemic,	the	value	of	legal	tender	has	been	significantly	depreciated.	As	of	
the	end	of	May,	the	Brazilian	real	currency	has	depreciated	by	more	than	30%,	and	countries	
such	as	Russia,	Mexico,	and	Turkey	have	also	experienced	huge	devaluations	of	domestic	legal	
tenders.	
Based	on	the	above	circumstances,	even	under	strict	national	supervision,	 the	price	of	 legal	
tender	 is	 affected	 by	 a	 series	 of	 uncertain	 factors	 such	 as	 currency	 crises,	 major	 health	
emergencies,	investor	expectations,	and	frequent	fluctuations	or	even	large	fluctuations.	In	this	
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context,	investors	may	bear	greater	losses	if	they	do	not	prepare	for	risk	hedging	in	advance.	
Therefore,	how	 to	use	 tools	 to	hedge	against	 the	 risk	of	 fiat	 currency	price	 fluctuations	has	
become	an	urgent	issue	for	related	investors.	
Gold	 has	 been	 considered	 an	 effective	 tool	 for	 hedging	 the	 risk	 of	 traditional	 asset	 price	
fluctuations.	 With	 the	 deepening	 of	 information	 technology	 in	 the	 financial	 field,	 digital	
currency	has	 flourished,	and	Bitcoin	has	received	widespread	attention.	The	research	 found	
that	 it	 has	 similar	 risk	 hedging	 properties	 to	 gold	 (Shahzad	 et	 al.,	 2020).	 This	 is	 because	
Kristoufek	 et	 al.	 (2015)	 observed	 the	 following	 phenomenon:	 during	 the	 outbreak	 of	 the	
European	debt	crisis	and	the	sharp	depreciation	of	 the	euro,	Bitcoin	did	not	suffer	 from	the	
impact	of	the	crisis	and	suffered	a	sharp	depreciation.	On	the	contrary,	its	currency	value	was	
relatively	 stable.	 Similarly,	 during	 a	 period	 of	 severe	 inflation	 in	 Venezuela	 and	 severe	
shrinkage	 of	 residents’	 wealth,	 investors	 invested	 heavily	 in	 Bitcoin	 to	 avoid	 the	 risk	 of	
excessive	 depreciation	 of	 the	 local	 currency.	 According	 to	 LocalBitcoins'	 weekly	 Bitcoin	
transaction	 volume	 data,	 the	 Bolivar‐to‐Bitcoin	 transaction	 volume	 record	 in	 2019	 is	 the	
highest	record	in	the	history	of	the	site.	
With	 the	 deepening	 of	 research	 on	 Bitcoin,	 Dyhrbery	 (2016)	 used	 the	 asymmetric	 GARCH	
model	to	find	that	Bitcoin	can	be	regarded	as	virtual	gold.	This	is	because	Bitcoin	and	gold	have	
similar	 risk	 hedging	 and	 safe	 harbor	 properties.	 Both	 can	 hedge	 the	 risk	 of	 dollar	 price	
fluctuations	in	the	short	term.	At	the	same	time,	Bitcoin	can	also	be	used	as	a	risk	hedging	asset	
for	the	Swiss	franc,	the	euro,	and	the	pound	sterling.	In	the	event	of	extreme	volatility	in	the	
prices	of	the	Canadian	dollar,	the	pound	sterling	and	the	Swiss	franc,	it	serves	as	a	safe	haven	
for	the	above‐mentioned	legal	tender	(Urquhart,	2019).	
However,	Urquhart	pointed	out	that	the	correlation	coefficients	between	the	logarithmic	return	
rates	of	Bitcoin	and	the	world	mainstream	currencies	such	as	the	Swiss	franc	and	the	British	
pound	are	close	to	0,	 indicating	that	the	correlation	between	the	return	rates	of	Bitcoin	and	
legal	 tender	 is	 low.	 The	 correlation	 between	 asset	 price	movements	 is	 low.	 In	 theory,	 risk‐
hedged	assets	and	hedged	assets	are	mostly	two	highly	correlated	assets.	Taking	the	futures	
hedging	value	as	an	example,	there	is	a	high	correlation	between	the	futures	underlying	assets	
selected	by	investors	and	the	spot	assets.	The	principle	of	the	above‐mentioned	risk	hedging	is:	
there	 is	 a	 certain	 connection	 between	 the	 underlying	 assets	 of	 the	 futures	 assets	 and	 the	
underlying	assets	of	the	spot,	and	the	price	trends	of	the	two	are	similar	due	to	the	influence	of	
the	 same	 factors.	 When	 investors	 simultaneously	 hold	 two	 futures	 assets	 with	 the	 same	
underlying	but	opposite	positions,	no	matter	whether	the	price	rises	or	falls,	there	will	always	
be	 situations	 in	which	one	market	makes	 a	profit	 and	 the	other	 loses.	 The	high	 correlation	
between	the	two	assets	is	intuitively	reflected	as	the	absolute	value	of	the	correlation	coefficient	
between	the	two	assets	is	as	large	as	possible.	For	example,	Tang	Yan	and	Peng	Xuanhua	(2020)	
found	that	Bitcoin	is	dynamically	correlated	with	futures	assets	based	on	it.	The	mean	value	of	
the	coefficient	is	0.82.	
Most	of	the	existing	literature	shows	that	the	correlation	coefficient	between	the	logarithmic	
return	rate	of	Bitcoin	and	traditional	legal	tender	closing	to	0,	and	the	correlation	between	the	
price	trends	of	the	two	is	relatively	low.	At	this	time,	both	Bitcoin	and	legal	tender	with	opposite	
positions	 are	 held.	With	 the	 two	 assets	 of	 currency,	 can	 Bitcoin	 effectively	 hedge	 the	 price	
fluctuation	risk	of	traditional	financial	assets?	
After	combing	the	existing	literature,	it	is	found	that	most	of	the	existing	literature	may	have	
the	following	two	shortcomings:	First,	the	definition	of	risk	hedging	in	most	literature	is	based	
on	the	definition	of	risk	hedging	assets	and	risk	diversified	assets	in	Baur	&	Lucey	(2010).	The	
definition	is	based	on	the	assumption	of	prohibiting	short‐selling	transactions.	It	believes	that	
risk‐hedged	assets	are	assets	that	have	a	negative	correlation	with	the	returns	of	hedged	assets,	
and	risk‐diversified	assets	are	assets	that	are	weakly	positively	correlated	or	uncorrelated	with	
the	returns	of	hedged	assets.	Relationship	assets.	However,	this	definition	does	not	conform	to	
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the	actual	situation	of	Bitcoin	transactions,	because	some	trading	platforms	allow	Bitcoin	short	
transactions.	Second,	most	of	the	literature	does	not	evaluate	the	performance	of	risk	hedging,	
and	the	lack	of	this	part	may	lead	to	the	following	problems:	it	cannot	be	ruled	out	that	the	risk	
of	portfolio	price	fluctuations	after	Bitcoin	risk	hedging	is	greater	than	the	risk	of	fiat	currency	
price	fluctuations,	that	is,	it	cannot	effectively	explain	Bitcoin.	
In	view	of	the	above	two	shortcomings,	in	the	process	of	research	in	this	article,	based	on	the	
actual	 situation,	 investors	are	allowed	 to	use	short	Bitcoin	 transactions	 for	 risk	hedging.	As	
Urquhart's	research	foundation	is	further	deepened,	since	Urquhart	did	not	evaluate	the	risk	
hedging	performance	of	the	portfolio	during	the	research	process.	It	cannot	be	ruled	out	that	
the	return	rate	of	the	investment	portfolio	after	Bitcoin	risk	hedging	is	greater	than	the	return	
rate	 of	 a	 single	 legal	 currency	 asset.	 In	 this	 context,	 this	 article	 adds	 an	 evaluation	 of	 the	
performance	of	risk	hedging	to	determine	whether	Bitcoin	can	effectively	hedge	against	the	risk	
of	price	fluctuations	in	legal	tender.	

2. Research	Method	

2.1. Estimation	of	the	Optimal	Risk	Hedging	Ratio	
The	 core	 issue	 of	 risk	 hedging	 is	 to	 determine	 the	 optimal	 risk	 hedging	 ratio.	 The	 existing	
models	for	estimating	the	optimal	risk	hedging	ratio	mainly	include	static	models	and	dynamic	
models.	The	more	widely	used	static	models	mainly	include:	least	square	method	(OLS),	error	
correction	model	(ECM),	etc.	The	static	model	has	a	simpler	form,	but	the	optimal	risk	hedge	
ratio	 determined	by	 it	 is	 a	 constant.	 In	 fact,	 the	 optimal	 risk	 hedging	 ratio	 should	 be	 time‐
varying	with	the	price	fluctuations	of	the	two	assets	(Wang	Jia	et	al.,	2020),	so	the	optimal	risk	
hedging	ratio	estimated	by	the	static	model	may	be	biased.	
In	order	to	solve	the	above	problems,	some	scholars	have	proposed	to	use	dynamic	nonlinear	
time	series	models	such	as	autoregressive	conditional	heteroscedasticity	model	(ARCH)	and	
generalized	 autoregressive	 conditional	 heteroscedasticity	 model	 (GARCH)	 to	 estimate	 the	
optimal	risk	hedge	ratio.	The	hedge	ratio	has	time‐varying	characteristics,	so	it	is	classified	as	
a	 dynamic	model.	 Empirical	 evidence	 shows	 that	 compared	 with	 static	 models,	 ARCH	 and	
GARCH	 family	 models	 have	 more	 advantages	 in	 estimating	 the	 optimal	 risk	 hedge	 ratio.	
However,	the	above	models	can	only	simply	describe	the	volatility	of	a	single	asset.	
In	 order	 to	 characterize	 the	 dynamic	 correlation	 between	 different	 assets	 and	 break	 the	
limitation	that	the	ARCH	and	GARCH	models	can	only	measure	the	volatility	of	a	single	asset,	
Engle	 (2002)	 proposed	 the	 DCC‐GARCH	model,	which	 can	 analyze	 the	 dynamic	 correlation	
between	 different	 assets.	 Existing	 literature	 uses	 the	 DCC‐GARCH	 model	 to	 determine	 the	
optimal	 risk	 hedging	 ratio.	 Empirical	 studies	 have	 found	 that	 the	 DCC‐GARCH	 model	 can	
effectively	 improve	 the	 performance	 of	 portfolio	 risk	 hedging.	 However,	 depending	 on	 the	
characteristics	of	the	selected	sample	and	the	range	and	frequency	of	the	sample	data,	the	risk	
hedging	performance	of	the	static	model	may	be	better	than	that	of	the	dynamic	model.	Wu	Xiao	
(2006)	 used	 the	 OLS	method	 and	 the	 binary	 GARCH	model	 to	 study	 the	 foreign	 exchange	
hedging	effect	of	legal	currencies	such	as	the	US	dollar	and	the	Euro.	The	results	show	that	the	
hedging	performance	of	the	OLS	method	is	better	than	the	binary	GARCH	model.	
Based	on	the	above	situation,	in	order	to	determine	the	optimal	risk	hedging	ratio,	this	paper	
selects	the	OLS	method	and	the	DCC‐GARCH	model	to	estimate,	and	compares	the	in‐sample	
risk	hedging	performance	and	out‐of‐sample	forecast	performance	of	the	two	models.	

2.2. Estimate	the	Optimal	Risk	Hedge	Ratio	based	on	OLS		
Taking	 the	 return	 variance	 as	 a	 measure	 of	 price	 fluctuations,	 according	 to	 the	 minimum	
variance	 theory,	when	 the	portfolio	 return	variance	 reaches	 the	minimum,	 the	 risk	hedging	
ratio	 obtained	 under	 the	 conditions	 is	 the	 optimal	 risk	 hedging	 ratio.	 Considering	 that	 the	
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investor	holds	a	long	position	in	fiat	currency	and	h	units	of	Bitcoin,	the	portfolio	yield	is	as	
follows:	

																																																																	(1)	
,	 	and	 ,	 respectively	 represent	 the	 rate	 of	 return	 of	 the	 Bitcoin‐fiat	 currency	

investment	portfolio,	the	rate	of	return	of	legal	currency,	and	the	rate	of	return	of	Bitcoin.	
The	risk	expression	of	the	portfolio	is	as	follows:		

, 																										(2)	
,	 ,	 	respectively	represent	the	variance	of	the	portfolio	return,	the	

variance	of	the	fiat	currency	return,	and	the	variance	of	the	bitcoin	return.	The	variance	of	the	
return	is	used	as	a	measure	of	price	fluctuation	risk.		
In	 order	 to	 estimate	 the	 optimal	 risk	 hedge	 ratio,	 Stein	 (1961)	 proposed	 to	 establish	 the	
regression	 equation	 of	 the	 hedged	 asset	 and	 the	 hedged	 asset's	 return	 rate,	 using	 the	 least	
square	method	to	fit,	the	regression	coefficient	β	of	the	two	is	the	optimal	risk	hedge	ratio:	

																																																													(3)	
The	following	judgments	can	be	made	by	using	the	size	and	positiveness	of	the	β	coefficient:	
First,	when	the	regression	coefficient	β	is	greater	than	0,	there	is	a	positive	correlation	between	
the	rate	of	return	of	Bitcoin	and	legal	tender.	The	price	of	Bitcoin	increases	and	the	price	of	legal	
tender	increases.	Since	the	above	four	legal	tenders	are	all	priced	in	U.S.	dollars,	the	increase	in	
the	price	of	legal	tender	means	that	the	number	of	legal	tenders	that	can	be	exchanged	for	a	
unit	of	U.S.	dollar	increases,	that	is,	the	legal	tender	depreciates	relative	to	the	U.S.	dollar	.	In	
summary,	 if	 the	 coefficient	 β	 is	 greater	 than	 0,	 Bitcoin	 appreciates,	 while	 fiat	 currency	
depreciates.	Based	on	the	above	situation,	in	order	to	avoid	the	risk	of	the	price	fluctuation	of	
the	legal	currency,	 investors	should	choose	to	buy	a	corresponding	amount	of	Bitcoin	in	the	
market,	and	vice	versa.	Second,	the	value	of	the	coefficient	β	is	the	optimal	risk	hedging	ratio,	
that	is,	one	unit	of	legal	tender	requires	β	units	of	Bitcoin	for	risk	hedging.	

2.3. Determine	the	Optimal	Risk	Hedge	Ratio	based	on	the	DCC‐GARCH	Model	
Part	of	the	existing	literature	uses	the	DCC‐GARCH	model	to	determine	the	optimal	risk	hedge	
ratio,	assuming	that	the	return	rate	of	each	asset	obeys	the	AR(1)	process,	so	this	article	also	
assumes	when	using	the	DCC‐GARCH	model	to	solve	the	optimal	risk	hedge	ratio	The	above‐
mentioned	asset	return	rates	all	obey	the	AR(1)	process.	In	addition,	the	research	of	scholars	
such	as	Bollerslew	shows	that	the	GARCH	(1,1)	model	can	better	reflect	the	volatility	of	financial	
asset	 return.	Therefore,	 in	 the	research	of	 this	 article,	GARCH	(1,1)	 is	used	 to	 carry	out	 the	
univariate	GARCH	model.	estimate.	Moreover,	since	this	article	only	involves	the	study	of	the	
relationship	between	the	two	assets	of	Bitcoin	and	legal	tender,	it	only	involves	the	dual	DCC‐
GARCH	model.	Therefore,	this	paper	uses	the	binary	DCC‐GARCH	(1,1)	model	to	determine	the	
optimal	risk	hedge	ratio.	The	specific	steps	are	as	follows:	
The	first	step	is	to	establish	a	GARCH	model	for	each	currency	and	estimate	the	standardized	
residuals.	

h , ω γ ε , β h , 																																												(4)	

h , ω γ ε , β h , 																																												(5)	

Z , ε , / h , 																																																																	(6)	

Z , ε , / h , 																																																																	(7)	

Q 1 θ θ Q θ Z Z θ Q 																																									(8)	
ρ q / q , q , 																																																											(9)	

Formula	(4)	and	formula	(5)	are	the	expressions	of	the	GARCH	model.	Among	them,	RCUR	and	
RBTC	respectively	represent	the	rate	of	return	of	legal	tender	and	the	rate	of	return	of	Bitcoin.	
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ZCUR,t	and	ZBTC,t	represent	 the	standardized	residuals	of	 legal	 tender	and	Bitcoin	during	 t	
period.	The	second	step	is	to	use	the	standardized	residuals	calculated	in	the	above	steps	to	
estimate	the	correlation	coefficient	under	time‐varying	conditions.	
Among	them,	θ1	and	θ2	are	the	parameters	to	be	estimated.	If	θ1	+θ2	<1,	it	indicates	that	the	
overall	 DCC	 model	 is	 stable.	 Q	 is	 the	 unconditional	 covariance	 of	 Zt,	 q 	represents	 the	
standardized	conditional	covariance,	and	ρt	is	the	dynamic	conditional	correlation	coefficient	
during	 t.	 Through	 this	 model,	 the	 volatility	 and	 dynamic	 correlation	 coefficients	 of	 legal	
currency	and	Bitcoin	 can	be	obtained,	 so	 that	 the	optimal	 risk	hedging	 ratio	 can	be	 further	
determined.	Through	the	DCC‐GARCH	model,	the	dynamic	correlation	coefficient	between	the	
two	assets	can	be	obtained,	and	the	optimal	risk	hedging	ratio	can	be	finally	obtained	from	this.	

2.4. Performance	Evaluation	of	Risk	Hedging	
Determine	the	corresponding	risk	hedging	strategy	based	on	the	risk	hedging	ratio	and	position	
direction	estimated	by	the	above	two	models.	In	order	to	further	evaluate	the	actual	hedging	
performance	 of	 the	 above	 hedging	 strategies,	 this	 article	 will	 measure	 the	 risk	 hedging	
performance	proposed	by	Ederington	(1979)	and	Lienet	al.	(2002).	The	specific	formula	is	as	
follows:	

HE 																																																														(10)	

	
Among	them,	varunhegde	is	the	variance	of	the	rate	of	return	without	Bitcoin	risk	hedging,	and	
varhegde	represents	the	variance	of	the	rate	of	return	after	risk	hedging.	The	above	formula	
shows	 that	 the	 larger	 the	HE	value,	 the	greater	 the	decrease	 in	 the	variance	 level	after	 risk	
hedging	and	the	better	the	effect	of	risk	hedging.	Conversely,	if	the	HE	value	is	smaller,	it	means	
that	 the	 risk	 hedging	 performance	 of	 the	 investment	 portfolio	 formed	 by	 the	 bitcoin‐fiat	
currency	combination	is	poor.	

3. Data	Sources	and	Empirical	Results	

3.1. Data	Source	
All	 the	 data	 in	 this	 article	 comes	 from	 the	wind	 financial	 terminal.	 The	 Bitcoin	 data	 is	 the	
Bistmap	exchange	data.	The	Bitsmap	exchange	is	one	of	the	most	important	Bitcoin	exchanges	
in	the	world.	The	transaction	is	relatively	frequent	and	the	transaction	volume	is	large.	It	has	a	
strong	representative.	sex.	All	legal	tender	data	are	published	by	the	Federal	Reserve.	Most	legal	
tenders	belong	 to	 the	world's	major	 currencies	 and	have	a	 certain	degree	of	 influence.	The	
interception	 time	 of	 the	 total	 sample	 is	 from	 January	2,	 2014	 to	 January	 10,	 2020,	 and	 the	
logarithmic	rate	of	return	calculated	from	its	closing	price	is	used	as	the	research	object	(all	
currencies	are	denominated	in	U.S.	dollars).	Secondly,	because	the	Bitcoin	market	is	24	hours	a	
day,	 7	 days	 a	week,	 uninterrupted	 transactions,	while	 the	 foreign	 exchange	market	will	 be	
closed	on	holidays,	 in	order	 to	enable	 the	data	 to	be	one‐to‐one	correspondence	 in	 time,	so	
delete	the	non‐trading	day	data,	and	finally	Get	1503	daily	logarithmic	return	data	as	the	total	
sample	 data.	 The	 above	 total	 sample	 is	 divided	 into	 the	 following	 two	 sub‐samples:	 From	
January	2,	2014	to	 January	10,	2019,	a	 total	of	1247	 logarithmic	return	data	are	used	as	 in‐
sample	data,	from	January	2,	2019	to	January	10,	2020	on	each	day,	a	total	of	256	logarithmic	
return	data	were	regarded	as	out‐of‐sample	data.	

3.2. Empirical	Results		
3.2.1. Descriptive	Statistics	
Using	EVIEWS	software	to	draw	a	time	series	chart	of	Bitcoin	price	as	shown	below:		
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Figure	1.	Time	series	diagram	of	Bitcoin	price	(unit:	USD)	

	
Figure	1	shows	the	time	series	of	Bitcoin	prices	from	January	2,	2014	to	January	10,	2010.	At	
the	beginning	of	the	birth	of	Bitcoin,	its	value	was	close	to	0.	On	January	2,	2014,	the	price	of	
Bitcoin	 was	 784.19	 US	 dollars,	 and	 the	 value	 gradually	 increased	 over	 a	 period	 of	 time	
thereafter.	On	December	18,	2017,	it	reached	the	highest	price	of	18940.57	US	dollars,	and	then	
Shows	a	downward	trend.	Based	on	the	above	chart,	 it	can	be	seen	that	 the	price	of	Bitcoin	
fluctuates	drastically,	and	there	are	often	skyrocketing	prices.	
In	order	to	more	specifically	reflect	the	relevant	nature	of	the	returns	of	Bitcoin	and	legal	tender,	
Table	1	mainly	shows	the	descriptive	statistics	of	the	returns	of	Bitcoin	and	legal	tender	under	
the	full	sample	condition,	including	the	mean,	standard	deviation,	maximum	value,	skewness	
and	peak	value.	Spend.	
	

Table	1.	Descriptive	statistics	of	the	log	return	rate	of	the	full	sample	assets		
	 SGD	 JPY CNY Bitcoin	 AUD

Mean	 0.0044	 0.0026	 0.0089	 0.1608	 0.0171	
Max	 1.7489	 2.8505 1.8161 23.8396	 2.7336
Min	 ‐2.3849	 ‐3.4977 ‐1.2417 ‐28.0892	 ‐2.6807
Sd	 0.3184	 0.5418 0.2195 4.6306	 0.5957

Skewness	 ‐0.3678	 ‐0.3273 0.5254 ‐0.1178	 0.0369
Kurtosis	 7.6017	 7.221	 10.9593	 7.8281	 4.6053	

JB	 1359.996	 1142.535 4036.421 1463.265	 161.735
P	 0	 0 0 0	 0

	
Judging	from	the	average	return	rate	of	the	above	table,	the	average	logarithmic	return	rate	of	
all	currencies	is	greater	than	0,	and	the	average	return	rate	of	Bitcoin	is	the	highest.	Among	the	
four	legal	currencies,	the	Australian	dollar	has	the	highest	average	yield	and	the	JPY	has	the	
lowest	average	yield.	
From	the	point	of	view	of	standard	deviation,	it	can	be	seen	from	the	above	table	that	the	value	
of	 Bitcoin's	 standard	 deviation	 is	 the	 largest,	 and	 the	 standard	 deviation	 is	 an	 indicator	
reflecting	the	degree	of	volatility	of	the	rate	of	return,	indicating	that	the	rate	of	return	of	Bitcoin	
has	the	largest	volatility.	The	value	of	the	standard	deviation	of	the	CNY’s	return	is	the	smallest,	
which	means	that	the	CNY’s	return	has	the	smallest	volatility.	
From	the	perspective	of	skewness,	except	for	the	skewness	of	the	time	series	of	the	CNY	and	
Australian	dollar	returns	greater	than	0,	the	skewness	of	the	time	series	of	the	returns	of	other	
currencies	is	less	than	0,	indicating	that	the	return	distributions	of	the	CNY	and	the	AUD	are	
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both	left‐biased,	and	the	rest	The	distribution	of	currency	returns	is	skewed	to	the	right.	From	
the	 perspective	 of	 kurtosis,	 the	 kurtosis	 of	 all	 the	 asset	 returns	mentioned	 above	 is	 much	
greater	than	the	cutoff	value	of	3.	Combining	the	characteristics	of	both	skewness	and	kurtosis,	
it	shows	that	 the	return	sequence	conforms	to	the	characteristics	of	peak	and	thick	tail	and	
conforms	to	financial	time.	Related	features	of	the	sequence.	
The	JB	statistic	shown	in	the	last	row	of	the	table	has	a	large	value,	and	its	corresponding	P	is	
less	than	0.05,	so	the	null	hypothesis	is	rejected,	which	means	that	the	above	legal	currency	and	
bitcoin	logarithmic	return	rates	do	not	meet	the	normal	distribution.	
3.2.2. The	Rate	of	Return	Correlation	Coefficient	

Table	2.	Correlation	coefficient	matrix	of	Bitcoin	and	currency	returns	
	 SGD	 JPY CNY Bitcoin	 AUD

SGD	 1.0000	 0.3996 0.4219 ‐0.0084	 0.6737
JPY	 ‐	 1.0000 0.1229 ‐0.0035	 0.2140
CNY	 ‐	 ‐ 1.0000 0.0353	 0.3084

BItcoin	 ‐	 ‐ ‐ 1.0000	 ‐0.0051
AUD	 ‐	 ‐ ‐ ‐	 1.0000

	
Based	on	the	above	results,	in	addition	to	the	correlation	coefficient	between	the	return	rate	of	
Bitcoin	and	the	CNY	is	greater	than	0,	the	correlation	coefficient	value	of	the	return	rate	of	the	
other	three	legal	currencies	is	less	than	0.	And	the	correlation	coefficient	value	is	small,	close	to	
0,	which	means	that	the	correlation	between	the	bitcoin	return	rate	and	the	legal	tender	return	
rate	is	small,	and	the	correlation	between	the	price	trends	of	the	two	is	low.	
In	theory,	when	investors	choose	risk	hedging	assets,	there	is	a	high	correlation	between	the	
selected	risk	hedging	asset	and	the	target	of	the	hedged	asset,	which	intuitively	reflects	that	the	
absolute	value	of	the	correlation	coefficient	between	the	two	assets	is	relatively	large,	such	as	
Sebastião	 pointed	 out	 that	 there	 is	 a	 high	 correlation	 between	 Bitcoin	 and	 its	 futures,	 the	
correlation	coefficient	between	the	two	is	greater	than	0.9,	and	the	price	trends	of	the	two	are	
basically	 the	 same.	 On	 this	 basis,	 using	 Bitcoin	 futures	 to	 hedge	 the	 risk	 of	 Bitcoin	 price	
fluctuations,	 its	 risk	 hedging	 performance	was	 83%.	 However,	 from	 the	 perspective	 of	 the	
correlation	coefficients	reflected	in	the	above	table,	the	correlation	coefficients	between	Bitcoin	
and	other	legal	currencies	are	close	to	0,	which	further	shows	that	the	correlation	between	the	
price	 trends	 of	 the	 two	 is	 relatively	 low.	 Based	 on	 the	 above	 circumstances,	 it	 is	 doubtful	
whether	 using	 Bitcoin	 as	 a	 risk	 hedging	 tool	 for	 the	 above‐mentioned	 legal	 tender	 can	
effectively	reduce	the	price	fluctuation	risk	of	a	single	asset.	

3.3. Optimal	Risk	Hedging	Ratio	
3.3.1. Estimated	Results	based	on	the	OLS	Method	
Since	the	sample	data	used	is	a	time	series,	stationarity	test	is	the	primary	task	of	empirical	
research	before	time	series	analysis.	After	the	ADF	unit	root	test,	it	is	found	that	all	the	P	values	
are	 less	 than	5%	 in	 the	95%	confidence	 interval,	 and	 the	null	hypothesis	 is	 rejected,	which	
means	that	all	the	above‐mentioned	currency	return	rate	series	are	stable.	Next,	use	R	software	
to	estimate	the	above	regression	equation,	and	the	results	are	shown	in	Table	3:	
	

Table	3.	Optimal	risk	hedge	ratio	
	 AUD	 JPY CNY SGD

	 0.019	(0.0177)	
0.0032
(0.0163)	

0.0102*
(0.0060)	

0.0062
(0.0096)	

	 ‐6.39e‐5	(0.0038)	
0.0011
(0.0035)	

0.0001
(0.0013)	

‐0.0009
(0.0021)	
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Based	on	the	above	regression	results,	the	Bitcoin	position	direction	and	hedging	ratio	can	be	
further	determined	according	to	the	coefficient	β:	First,	the	regression	coefficient	β	between	
the	AGD,	the	Australian	dollar	and	the	Bitcoin	yield	is	negative.	When	the	Bitcoin	price	rises,	it	
will	be	carried	out	in	US	dollars.	The	price	drop	of	the	Australian	dollar	and	AGD	indicated	that	
the	number	of	SGD	and	AUD	that	can	be	exchanged	for	a	unit	of	U.S.	dollar	has	decreased,	and	
the	AGD	and	Australian	dollar	have	appreciated	relative	to	the	US	dollar.	In	summary,	when	the	
value	 of	 Bitcoin	 rises,	 the	 value	 of	 AGD	 and	 Australian	 dollar	 rises,	 and	 there	 is	 a	 positive	
correlation	between	the	yields	of	the	two.	Based	on	the	above	situation,	when	investors	hold	
one	unit	of	AUD	or	SGD,	they	can	hedge	their	risks	by	shorting	Bitcoin	in	the	market.	Similarly,	
the	 regression	 coefficient	 between	 the	 CNY,	 JPY	 and	 Bitcoin's	 returns	 is	 greater	 than	 0,	
indicating	 that	 the	CNY,	 JPY	and	Bitcoin's	returns	are	negatively	correlated.	When	 investors	
hold	a	unit	of	CNY	or	JPY	assets,	they	can	hedge	their	risks	by	buying	a	corresponding	amount	
of	Bitcoin	in	the	market.	
Second,	determine	the	optimal	risk	hedging	ratio	according	to	the	value	of	 the	coefficient	β.	
Stein	(1961)	research	results	show	that	the	above	regression	coefficient	β	is	the	optimal	risk	
hedge	ratio.	The	results	shown	in	the	above	table	show	that	the	estimated	risk	hedging	ratios	
for	one	unit	of	Australian	dollar,	JPY,	CNY,	and	AGD	under	the	OLS	method	are	6.39e‐5,	0.0011,	
0.0001,	0.0009,	respectively.	
To	sum	up,	under	 the	OLS	method,	 the	optimal	risk	hedging	strategy	 is:	holding	one	unit	of	
Australian	dollar	and	AGD	requires	risk	hedging	by	shorting	6.39e‐5	units	and	0.0009	units	of	
Bitcoin	 respectively;	 holding	 one	 unit	 of	 CNY,	 The	 JPY	 needs	 to	 be	 hedged	 against	 risks	 by	
longing	0.0001	units	and	0.0011	units	of	Bitcoin,	respectively.	
3.3.2. Estimated	Results	based	on	DCC‐GARCH(1,1)	Model	
The	premise	of	establishing	the	DCC‐GARCH	model	for	the	rate	of	return	is	that	there	is	an	ARCH	
effect	in	the	rate	of	return	sequence.	This	article	uses	the	ARCH‐LM	test	method	to	test	the	ARCH	
effect	 of	 the	 time	 series.	 After	 testing,	 the	 F	 values	 of	 the	 ARCH	 test	 of	 the	 return	 residual	
sequence	 are	 all	 large,	 and	 the	 corresponding	 P	 values	 are	 all	 less	 than	 0.05,	 so	 the	 null	
hypothesis	that	there	is	no	conditional	heteroscedasticity	is	rejected,	which	means	that	all	the	
above‐mentioned	 currency	 return	 sequences	 have	 the	 ARCH	 effect,	 And	 is	 significant	 at	 a	
significance	level	of	0.01.	
Next,	estimate	the	univariate	GARCH	(1,	1),	 the	coefficients	γ	and	β	satisfy	 the	non‐negative	
condition,	and	γ+β<1,	satisfy	the	stationarity	condition,	and	all	coefficients	have	passed	the	0.05	
significance	 level	 test.	 On	 this	 basis,	 the	 DCC‐GARCH	 (1,	 1)	 model	 is	 used	 to	 estimate	 the	
dynamic	 conditional	 correlation	 coefficient.	The	 estimation	 result	 of	 the	DCC‐GARCH	model	
shows	that	the	coefficient	θ1+θ2<1,	which	satisfies	the	condition	of	stationarity,	that	is,	the	data	
meets	the	application	of	the	DCC‐GARCH	model	condition.	
The	DCC‐GARCH	model	is	used	to	obtain	the	dynamic	correlation	coefficient	between	the	two	
asset	yields	of	Bitcoin	and	legal	tender.	Most	of	the	existing	literature	uses	the	average	value	of	
the	dynamic	correlation	coefficient	as	 the	optimal	 risk	hedging	ratio	under	 this	model.	This	
paper	also	uses	the	average	value	of	the	dynamic	correlation	coefficient	estimated	by	the	DCC‐
GARCH	model	to	determine	the	optimal	risk	hedge	ratio.	The	results	are	shown	in	the	following	
table:	

Table	4.	Risk	hedge	ratio	estimated	based	on	DCC‐GARCH	(1,1)	model	
	 AUD	 SGD	 CNY	 JPY	

Hedge	ratio	 ‐0.0003	 ‐0.0006	 0.0011	 0.0009	

	
The	results	shown	in	Table	4:	The	optimal	risk	hedging	ratios	for	Australian	Dollar,	AGD,	CNY	
and	JPY	are	0.0003,	0.0006,	0.0011	and	0.0009,	respectively.	The	risk	hedging	strategy	based	
on	the	above	results	 is	as	 follows:	by	selling	0.0003	units	and	0.0006	units	of	Bitcoin	 in	the	
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market	to	hedge	the	price	fluctuation	risk	of	1	unit	of	AUD	and	1	unit	of	AGD	respectively;	by	
buying	0.0011	units	and	0.0009	units	in	the	market	A	unit	of	Bitcoin	is	used	to	hedge	the	risk	
of	price	fluctuations	of	1	unit	of	CNY	and	1	unit	of	JPY.	Among	them,	the	dynamic	correlation	
coefficients	between	the	AGD	and	the	Australian	dollar	and	the	Bitcoin	yield	are	negative	on	
average,	which	means	that	there	is	a	negative	correlation	between	the	Bitcoin	and	the	AGD	and	
the	Australian	dollar	 yield.	When	 the	price	 of	Bitcoin	 rises,	 the	prices	 of	AUD	and	 SGD	 fall.	
Because	the	above	currencies	are	all	priced	in	the	US	dollar	quotation	method,	the	price	fall	
means	that	the	amount	of	AUD	and	SGD	that	can	be	exchanged	for	a	unit	of	US	dollars	is	reduced,	
that	is,	the	Australian	dollar	and	the	AGD	are	relative	to	each	other.	Appreciation	against	the	
U.S.	dollar.	In	summary,	the	appreciation	of	Bitcoin,	the	appreciation	of	AUD	and	SGD,	to	hedge	
against	 the	 price	 fluctuation	 risk	 of	 one	 unit	 of	 AUD	 and	 SGD,	 investors	 can	 sell	 the	
corresponding	amount	of	Bitcoin	in	the	market.	The	average	value	of	the	dynamic	correlation	
coefficients	between	bitcoin	and	the	CNY	and	yen	yields	are	all	positive.	In	order	to	hedge	the	
risk	of	 one	unit	 of	 yen	 and	CNY	price	 fluctuations,	 you	 can	buy	 a	 corresponding	 amount	of	
bitcoin	in	the	market.	
3.3.3. In‐sample	Risk	Hedging	Performance	
In	order	to	examine	the	risk	hedging	performance	of	the	constructed	investment	portfolio,	this	
article	 divides	 the	 total	 sample	 into	 the	 following	 two	 sub‐samples:	 January	 2,	 2014	 to	 On	
January	10,	2019,	a	total	of	1247	logarithmic	return	data	were	used	as	in‐sample	data,	and	the	
in‐sample	risk	hedging	performance	was	calculated	as	shown	in	Table	5:	
	

Table	5.	Risk	hedging	performance	in	the	sample	
	 OLS DCC‐GARCH	

SGD	 1.5384 1.3646	
CNY	 0.0615 ‐0.4802	
JPY	 0.7649 0.7497	
AUD	 0.0016 ‐0.0256	

Note:	 The	 above‐mentioned	 risk	 hedging	 performance	 (HE)	 values	 have	 been	 expanded	 by	
10,000	times.	
	
The	risk	hedging	performance	in	the	sample	is	shown	in	Table	5.	The	second	column	in	the	table	
represents	 the	 risk	 hedging	 performance	 (HE)	 of	 the	 portfolio	 constructed	 under	 the	 OLS	
method,	and	the	third	column	represents	the	performance	based	on	the	DCC‐GARCH	model.	
The	risk	hedging	performance	(HE)	of	the	portfolio.	When	the	value	is	larger,	it	indicates	that	
the	 risk	 hedging	 performance	 is	 better,	 and	 it	 can	 further	 explain	 that	 the	 use	 of	 bitcoin	
transactions	can	effectively	hedge	the	risk	of	price	fluctuations	of	legal	tender.	
On	the	whole,	the	risk	hedging	performance	of	the	portfolio	based	on	the	OLS	static	model	is	
better	 than	 that	of	 the	DCC‐GARCH	model.	Specifically,	 the	HE	values	of	AGD,	CNY,	 JPY,	and	
Australian	 dollar	 estimated	 by	 the	 OLS	 method	 are	 0.1538%,	 0.0006%,	 0.0076%,	 and	
0.00002%,	respectively.	All	the	above	HE	values	are	close	to	0,	and	the	lower	the	HE.	It	shows	
that	the	performance	of	using	Bitcoin	for	risk	hedging	is	worse.	Taking	the	CNY	as	an	example,	
the	HE	value	equal	to	0.0006%	means	that	the	variance	of	the	return	rate	of	the	Bitcoin‐CNY	
portfolio	after	risk	hedging	only	drops	by	0.0006%	compared	to	the	variance	of	the	return	rate	
of	CNY	without	risk	hedging.	There	is	little	difference	between	the	variance	of	the	rate	of	return	
and	the	variance	of	the	rate	of	return	without	risk	hedging,	that	is,	the	use	of	Bitcoin	cannot	
effectively	hedge	the	above‐mentioned	legal	currency	price	fluctuation	risk.	
Similar	to	the	OLS	estimation	results,	the	HE	values	estimated	based	on	the	DCC‐GARCH	model	
are	all	close	to	0,	and	the	HE	values	of	CNY	and	AUD	are	negative,	indicating	that	the	variance	
of	returns	after	Bitcoin	risk	hedging	is	greater	than	the	returns	before	hedging.	Variance,	based	



Volume	2	Issue	11,	2021	

DOI:	10.6981/FEM.202111_2(11).0050	

383	

Frontiers	in	Economics	and	Management	

ISSN:	2692‐7608	

on	the	risk	hedging	strategy	determined	by	the	DCC‐GARCH	model,	the	hedging	performance	
in	the	sample	under	this	strategy	is	poor,	and	Bitcoin	cannot	hedge	the	above‐mentioned	legal	
currency	price	fluctuation	risk.	
3.3.4. Out‐of‐Sample	Risk	Hedging	Performance	
Taking	the	sample	data	of	a	total	of	256	data	from	January	11,	2019	to	January	10,	2020	as	the	
out‐of‐sample	data,	one	step	forward	is	to	predict,	the	out‐of‐sample	risk	hedging	performance	
is	shown	in	the	following	table:	
	

Table	6.	OLS	out‐of‐sample	risk	hedging	performance	

	
OLS DCC‐GARCH	

Hedge	ratio	 HE Hedge	ratio HE
AUD	 0.0010	 0.0819 0.0002 0.0042
SGD	 0.0012	 ‐0.2507 0.0002 ‐0.0307
CNY	 0.0014	 0.8538 0.0016 0.9644
JPY	 0.0006	 ‐0.1726 0.0001 0.0281

Note:	The	above	HE	values	are	all	expanded	by	100	times.	
	
The	results	of	the	out‐of‐sample	risk	hedging	performance	are	shown	in	Table	6.	The	HE	value	
represents	the	out‐of‐sample	risk	hedging	performance.	Similarly,	the	larger	the	HE	value,	the	
better	the	out‐of‐sample	risk	hedging	performance.	
Generally	speaking,	the	out‐of‐sample	risk	hedging	performance	estimated	based	on	the	DCC‐
GARCH	model	is	better	than	the	OLS	method.	Specifically,	all	of	the	above	HE	values	are	close	
to	0,	and	even	appear	negative,	indicating	that	the	out‐of‐sample	performance	of	using	Bitcoin	
to	hedge	the	above	four	legal	currencies	is	poor,	and	further	proves	that	Bitcoin	cannot	hedge	
against	the	above	four	legal	currencies.	Risk	of	price	fluctuations.	

4. Conclusion	

This	article	is	based	on	Urquart's	point	of	view:	Bitcoin	can	be	used	as	a	risk	hedging	asset	for	
fiat	 currencies	 such	as	Swiss	 francs,	 and	 found	 that	 in	 its	 research,	 the	correlation	between	
bitcoin	and	fiat	currencies	is	low.	Taking	into	account	the	special	case	of	risk	hedging‐hedging,	
it	 is	 required	 that	 there	 is	a	high	degree	of	 correlation	between	 the	 futures	 target	as	a	 risk	
hedging	asset	and	 the	spot.	Affected	by	 the	same	 factors,	 the	price	 trends	of	 the	 two	assets	
remain	 consistent,	 which	 is	 intuitively	 reflected	 as	 two	 the	 correlation	 coefficient	 of	 the	
logarithmic	return	rate	of	this	asset	is	relatively	large.	At	this	time,	investors	hold	two	assets	
with	opposite	positions	at	the	same	time,	no	matter	how	the	market	price	fluctuates,	there	will	
always	be	a	situation	in	which	one	asset	is	profitable	and	the	other	asset	loses.	
However,	most	studies	show	that	the	correlation	between	Bitcoin	and	fiat	currency	is	low,	and	
the	 price	 trends	 of	 the	 two	 assets	 are	 quite	 different.	 Based	 on	 this,	 this	 article	 proposes	
whether	 Bitcoin	 can	 be	 used	 as	 a	 hedging	 asset	 against	 the	 risk	 of	 fiat	 currency	 price	
fluctuations.	 For	 this	 question,	 the	OLS	 and	DCC‐GARCH	models	 are	 used	 to	 determine	 the	
optimal	 risk	 hedging	 ratio	 and	 the	 direction	 of	 the	 Bitcoin	 position	 respectively,	 and	 to	
construct	the	investment	portfolio.	Based	on	this,	the	in‐sample	risk	hedging	performance	and	
the	out‐of‐sample	risk	hedging	performance	are	calculated.	
The	research	found	that	the	risk	hedging	strategy	determined	by	the	OLS	method	is	better	than	
the	DCC‐GARCH	model	in	the	sample	risk	hedging	performance,	but	the	HE	values	estimated	
based	on	the	above	two	models	are	close	to	0,	even	negative.	,	Which	shows	that	there	is	little	
difference	between	the	variance	of	the	return	after	risk	hedging	and	the	variance	of	the	return	
without	risk	hedging,	and	even	the	variance	of	the	return	after	risk	hedging	is	greater	than	the	
variance	 of	 the	 unhedged	 return,	 further	 indicating	 that	 Bitcoin	 cannot	 hedge	 against	 legal	
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tender.	The	risk	of	price	fluctuations.	At	the	same	time,	when	predicting	the	out‐of‐sample	risk	
hedging	performance,	it	is	found	that	the	out‐of‐sample	HE	value	is	also	close	to	0,	and	has	a	
negative	value.	It	is	concluded	that	Bitcoin	cannot	effectively	hedge	the	above‐mentioned	four	
legal	currency	price	fluctuation	risks.	
This	 is	 in	 contradiction	 with	 the	 opinions	 of	 Urquart	 et	 al.	 During	 their	 research,	 Urquart	
pointed	out:	Based	on	the	assumption	that	the	Bitcoin	market	cannot	be	shorted,	Bitcoin	can	be	
used	as	a	risk	hedging	tool	for	legal	currencies	such	as	Swiss	francs.	After	analysis,	the	possible	
problems	in	the	research	process	are	as	follows:	First,	this	assumption	does	not	conform	to	the	
actual	situation	of	Bitcoin,	and	some	Bitcoin	trading	platforms	allow	Bitcoin	short	transactions.	
Second,	the	paper	does	not	evaluate	the	performance	of	risk	hedging,	that	is,	it	cannot	be	ruled	
out	that	the	variance	of	the	portfolio	return	after	risk	hedging	is	greater	than	the	variance	of	
the	 return	 before	 hedging.	 In	 this	 case,	 Bitcoin	 cannot	 be	 used.	 Hedging	 the	 risk	 of	 price	
fluctuations	in	fiat	currencies.	
With	 the	 continuous	 development	 of	 information	 technology,	 encrypted	 digital	 currency	
continues	to	innovate	and	develop.	As	a	financial	innovation	tool,	whether	investors	can	use	
encrypted	digital	currency	to	construct	investment	portfolios	to	hedge	the	price	fluctuation	risk	
of	traditional	assets	remains	to	be	further	studied.	
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