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Abstract	

The	Capital	Asset	Pricing	Model	(CAPM)	describes	the	relationship	between	systematic	
risk,	or	the	general	perils	of	investing,	and	expected	return	for	assets,	particularly	stocks.	
CAPM	evolved	as	a	way	 to	measure	 this	systematic	risk.	 It	 is	widely	used	 throughout	
finance	for	pricing	risky	securities	and	generating	expected	returns	for	assets,	given	the	
risk	of	those	assets	and	cost	of	capital.	This	paper	mainly	analyses	the	historical	data	of	
Standard	 Chartered	 Group	 (HK2888),	 so	 as	 to	 draw	 relevant	 conclusions	 about	 its	
investment	decisions.	In	terms	of	data,	this	paper	mainly	uses	the	relationship	between	
the	monthly	data	of	Standard	Chartered	Bank	from	May	2020	to	May	2021	and	the	Hang	
Seng	 Index,	 uses	 the	 CAPM	 model	 to	 evaluate	 Standard	 Chartered	 Group,	 verify	
hypotheses,	and	make	analysis.	
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1. Background		

The	basic	content	of	capital	asset	pricing	model	(CAPM)	is	to	study	the	quantitative	relationship	
between	the	expected	return	rate	of	assets	and	risky	assets	in	the	stock	market.	The	practical	
significance	of	capital	asset	pricing	model	 is	 that	 it	 is	applied	to	asset	valuation,	capital	cost	
budget	and	resource	allocation,	etc	(Almaainah	2021).	It	is	the	pillar	of	modern	financial	market	
price	 theory’s	 model	 has	 been	 widely	 recognized	 in	 the	 security	 theory	 circle.	This	 model	
mainly	analyses	the	sensitivity	of	stock	returns	and	market	portfolio	returns	to	help	investors	
decide	whether	the	additional	returns	they	get	match	the	risks.	
In	the	CAPM	model,	the	relationship	between	the	target	company's	stock	return	rate	and	the	
market	index	return	rate	to	explore	the	specific	extent	can	be	analysed	to	which	the	company's	
stock	return	rate	is	affected	by	the	market.	In	this	way,	we	can	find	the	expected	return	rate	of	
the	 target	 company	 through	 this	 linear	 relationship,	 and	 we	 can	 also	 look	 for	 investment	
opportunities	from	the	difference	between	the	expected	and	actual	data.	
The	expected	return	of	an	asset	at	a	given	risk	is	calculated	by	the	following	Formula	1:	
	

ܴ ൌ ܴ  ሺܴߚ െ ܴሻ																																																																								(1)	

where	ܴ 	is	 the	 expected	 return	 rate	 of	 the	 stock,	 ܴ 	is	 the	 risk‐free	 interest	 rate,	ߚ is	 the	
systematic	 risk	 coefficient.	When	 the	 beta	 coefficient	 is	 greater	 than	1,	 it	 indicates	 that	 the	
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volatility	 and	 risk	degree	of	 the	 stock	are	 greater.	When	 compared	with	 the	overall	market	
dynamics	in	the	same	period,	it	indicates	that	the	risk	of	the	stock	is	greater	than	the	market	
risk,	and	vice	versa.	ሺܴ െ ܴሻ	is	the	market	risk	premium.	The	expected	return	of	the	market	
under	the	risk‐free	interest	rate	can	be	obtained	by	multiplying	the	beta	coefficient	of	the	stock	
by	the	market	risk	premium.	Through	the	above	formula,	investors	can	calculate	the	value	of	
assets,	so	as	to	make	a	reasonable	and	effective	investment.	

2. Data	Source		

The	specific	data	of	Standard	Chartered	Group	from	May	2020	to	May	2021	is	obtained	from	
Yahoo	 Finance.	 The	 data	 type	 is	 past	 share	 price,	 using	 monthly	 as	 the	 data	 frequency.	
Meanwhile,	in	the	CAPM	model	of	Standard	Chartered	Group,	we	take	the	Hang	Seng	Index	as	
the	market	index.	The	10‐year	Treasury	yield	of	the	United	States	are	also	referred	as	the	risk‐
free	rate,	because	the	yield	of	the	10‐year	Treasury	is	more	stable	and	has	higher	liquidity,	and	
the	risk	rate	of	the	Treasury	is	more	reflective	of	the	risk‐free	rate.		

	
Figure	1.	Data	source	obtained	from	Standard	chartered	PLC	data.	

	

	
Figure	2.	Data	source	obtained	from	the	HANG	SENG	index.	
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Figure	3.	Data	source	obtained	from	the	Treasury	Bonds.	

3. Analytical	Methodology	and	Results	

The	analytical	method	may	follow	the	following	steps:		
Step1:	 Calculate	Rf,	market	 return	 rate	 (Rm)	 and	 stock	 return	 rate	 respectively	 through	 the	
above	data,	and	then	convert	the	excess	return	rate	into	the	model	for	hypothesis	test.	Then	
calculate	 the	monthly	 Rf,	 market	 rate	 of	 return	 (Rm)	 and	 stock	 rate	 of	 return	 in	 a	 year	 by	
logarithmic	rate	of	return	algorithm	(Table	1	and	Table	2).	
Since	the	risk‐free	rate	does	not	fluctuate	much,	we	can	use	the	average	monthly	yield	of	the	US	
10‐year	Treasury	bond	as	the	total	risk‐free	rate.	From	the	summary	from	Table	1	to	Table	4,	
the	average	of	 ܴ=	The	average	yield	on	10	‐	year	US	Treasury	bonds	=	0.0342	(Li	et	al.	2020).	
	

Table	1.	Logarithmic	rate	of	return	

	
	

Table	2.	Values	for	corresponded	Rm	(Average	value	of	 ܴ=	The	average	yield	on	10‐year	US	

Treasury	bonds	=	0.0342).	
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Table	3.	Average	value	of	Ri.	

	
	

Table	4.	Average	value	of	Rf.	

	
	
Step	2:	The	arithmetic	works	out	the	Beta	Value.	Calculate	the	covariance	of	stock	return	rate	
and	market	return	rate	=0.000577.	

																																																																																(2)	

Calculate	the	variance	of	the	market	return	rate	=	0.00028	via	Formula	2	(Ding	et	al.	2020).	

																																																																																		(3)	

Beta	Value	=	0.8443	/	0.9455	=	2.06	via	Formula	3..	
Step	3:	Use	least	squares	to	estimate	the	parameters	of	the	CAMP	model	by	Eviews	(Figure	4)	
(Jennifer	2020).	
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Figure	4.	Parameter	settings	for	the	CAMP	model	by	Eviews	

From	the	above	regression	output	table,	we	can	get	the	whole	regression	model,	and	according	
to	the	relevant	statistical	indicators	of	the	whole	model,	it	can	help	to	verify	and	analyse	the	
specific	content	and	statistical	significance	of	the	whole	model	(Fu	et	al.	2020).	
The	regression	model	is	as	follows:	
	

ܴ െ 0.0342 ൌ 0.036  2.06 ൈ ሺܴ െ 0.0342ሻ																																																		(4)	

	
Step	4:	Diagnostic	checking.	The	purpose	of	this	step	is	to	verify	that	the	error	term	of	the	CAMP	
model	is	the	white	noise	disturbance	term.	

	
Figure	5.	Residual	figure	of	the	raw	data	
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The	CAPM	and	the	SML	make	a	connection	between	a	stock’s	beta	and	its	expected	risk.	Beta	is	
found	by	statistical	analysis	of	individual,	daily	share	price	returns	compared	with	the	market’s	
daily	returns	over	precisely	the	same	period	(Harada	et	al.	2021).	A	higher	beta	means	more	
risk,	but	a	portfolio	of	high‐beta	stocks	could	exist	somewhere	on	the	CML	where	the	tradeoff	
is	acceptable,	if	not	the	theoretical	ideal	(Li	et	al.	2021).	
The	ideal	residuals	should	be	uniformly	distributed	on	both	sides	of	0,	and	the	smaller	the	offset,	
the	better	result	it	might	indicate	(Figure	5).	However,	some	residuals	in	this	figure	exceed	the	
confidence	interval,	indicating	the	possibility	of	heteroscedasticity.	Therefore,	White's	test	is	
used	to	test	the	heteroscedasticity	(Zolmax	2021).	
	

	
Figure	6.	Parameter	settings	for	the	CAMP	model	by	White’s	test.	

	
The	 statistical	 data	 of	 White	 Test	 appears	 in	 the	 model	 window	 to	 test	 the	 existence	 of	
heteroscedasticity.	 The	 F	 statistic	 and	 R	 squared	 of	 the	 test	 statistic	 both	 give	 the	 same	
conclusion,	indicating	that	there	is	no	heteroscedasticity	because	the	p	value	is	much	greater	
than	0.05	(Hui	et	al.	2020).	
Still,	 several	 assumptions	behind	 the	CAPM	stimulation	have	been	 shown	not	 to	hold	up	 in	
reality.	 Modern	 financial	 theory	 rests	 on	 two	 assumptions:	 investment	 markets	 are	 very	
competitive	and	efficient	(Li	et	al.	2022),	These	markets	are	dominated	by	rational,	risk‐averse	
investors,	who	seek	to	maximize	satisfaction	from	returns	on	their	investments.	As	a	result,	it’s	
not	entirely	clear	whether	CAPM	works.	The	big	sticking	point	is	beta.	When	professors	Eugene	
Fama	 and	 Kenneth	 French	 looked	 at	 share	 returns	 on	 the	 New	 York	 Stock	 Exchange,	 the	
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American	 Stock	 Exchange,	 and	Nasdaq,	 they	 found	 that	 differences	 in	 betas	 over	 a	 lengthy	
period	did	not	explain	the	performance	of	different	stocks.	The	linear	relationship	between	beta	
and	 individual	 stock	 returns	also	breaks	down	over	shorter	periods	of	 time	(Chohra	2019).	
These	 findings	 seem	 to	 suggest	 that	CAPM	may	be	wrong.	Despite	 these	 issues,	 such	CAPM	
reuslt	and	formula	are	still	valid	enough	because	it	is	simple	and	allows	for	easy	comparisons	
of	investment	alternative	(D’Amato	et	al.	2020).	

4. Conclusion	and	Positions	

Considering	 the	 critiques	 of	 the	 CAPM	 and	 the	 assumptions	 behind	 its	 use	 in	 portfolio	
construction,	it	might	be	difficult	to	see	how	it	could	be	useful.	However,	using	the	CAPM	as	a	
tool	to	evaluate	the	reasonableness	of	future	expectations	or	to	conduct	comparisons	can	still	
have	 some	 value	 (Li	 et	 al.	 2022).	 The	 values	 of	 beta	 coefficient	 obtained	 by	 the	 calculation	
method	and	CAPM	regression	method	are	roughly	the	same,	both	of	which	are	2.06.	When	the	
beta	value	>1,	it	belongs	to	the	cyclical	stock,	and	the	fluctuation	range	of	its	return	rate	is	larger	
than	the	market	average	return	rate.	At	the	same	time,	the	Beta	is	2.06,	meaning	that	the	Hang	
Seng	yield	increases	by	10%,	the	Standard	Chartered	stock	yield	should	increase	by	20.6%,	and	
vice	versa	(Zolmax	2021).	The	p	value	of	Beta	 is	0.0043,	close	 to	0,	 indicating	 that	Beta	has	
statistical	validity	as	a	system	risk	factor.	
In	addition,	the	R	square	of	the	model	is	equal	to	0.614901,	indicating	that	61.5%	of	the	changes	
in	the	stock	return	rate	of	Standard	Chartered	Group	can	be	explained	by	the	changes	in	the	
market	index	return	rate,	and	the	remaining	38.5%	of	the	fluctuations	are	determined	by	the	
factors	of	 Standard	Chartered	Group	 itself.	This	also	 shows	 that	CAPM	model	has	empirical	
significance	for	stock	earnings	forecast	(Li	et	al.	2021).	
We	can	also	assess	the	value	of	the	purchase	by	calculating	the	actual	and	projected	return	of	
Standard	Chartered	Bank.	Calculations	are	made	using	the	closing	prices	for	the	first	and	last	
two	months	of	the	entire	year,	May	2020	and	May	2021.	The	predicted	rate	of	return	needs	to	
be	put	into	the	CAPM	formula	(Clavis.	2022).	The	index	of	Hang	Seng	in	that	year	is	0.1557,	and	
the	predicted	rate	of	return	is	0.32.	The	actual	rate	of	return	=	(55.55‐41.1)	/41.1=0.35,	which	
is	not	much	different	from	the	predicted	value	of	CAPM	model.	
The	investor	could	use	this	observation	to	reevaluate	how	their	portfolio	is	constructed	and	
which	holdings	may	not	be	on	the	SML	(Birch	et	al.	2012).	This	could	explain	why	the	investor’s	
portfolio	is	to	the	right	of	the	CML.	If	the	holdings	that	are	either	dragging	on	returns	or	have	
increased	the	portfolio’s	risk	disproportionately	can	be	identified,	then	the	investor	can	make	
changes	to	improve	returns.	Not	surprisingly,	the	CAPM	contributed	to	the	rise	in	the	use	of	
indexing,	or	assembling	a	portfolio	of	shares	to	mimic	a	particular	market	or	asset	class,	by	risk‐
averse	investors.	This	is	largely	due	to	the	CAPM	message	that	it	is	only	possible	to	earn	higher	
returns	than	those	of	the	market	as	a	whole	by	taking	on	higher	risk	(beta)	(Zolmax	2021).	
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