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Tém tit:

Copula la mét trong nhitng Iy thuyét ngch cang dwope dp dung nhiéu vao linh viee tai chinh, dge

biét la doi véi quan tri rii ro. Bai viét grm thiéu cac mo hinh (upuia dirge sir dung phé bién

va ap dung trong tinh toan gia tri ton that dcmh muc bao gom co piueu vang va ty gia
VND/USD. Két qua ciia nghién cieu cho thay moi twong quan yéu giira ba thi treong o Viét Nam

va cung cap mot phicong phdp méi hiéu qua trong da dang héa danh muc cho nha dau tir.

Tir khéa: Copula; cdu tric phu thude: chimg khodn; gia tri rui ro; ngoai té; vang.

Study of dependence structure of stock market, gold market and foreign exchange mar-
ket in Vietnam

Abstract:

Copula is one of the most popular theories, which is increasingly applied in finance and espe-
cially in risk management. This research introduces some basic useful copula and an applica-
tion in the estimation of Value at Risk of a portfolio composed by stock, gold and VND/USD
Joreign exchange rates. The research results indicate a weak correlation of the three markets

in Vietnam and provide investors with an efficient approach in diversification portfolios.

Keywords: Copula; dependence structure; foreign exchange; gold; stock; Value at Risk.

1. Gidi thi¢u

Khai niém céu trdc phu thudc (dependence
structure) dugce hiéu la khi yéu té nay thay déi tac dong
mét yéu khic ciing thay déi mot mirc do nhit dinh.
Hién nay, mgt trong nhimg phuong phap do luong su
phu thuge dang dugc sir dung phé bién 1a Copula.

Tir dién Oxford dinh nghia “copula” 1a mét két
ndi (connection, linking of words). Trong théng ké,
Copula 1a mét dang ham so két hop céc phan phoi
tich liiy tao ra mot ham phén phdi da bién déng thoi
nhung van thé hién diy du sy phy thude. Trong linh
vue tai chinh, Copula duge sir dung dé nghién ctru
cdu triic phu thuge gitta cdc thi truong va quan tri rui
ro. Céc bing chimg vé kha ning do luong rui ro tdt

hon ctia Copula duge thé hién trong Rong & Truck
(2014), Hotta & Palaro (2006), Ozun & Cifter
(2007).

Tai Viét Nam, cac nghién ciru sir dung Copula tap
trung thé hién sy phu thudc gitra cac c6 phiéu va chi
s6 thi truong nhu Trin Trong Nguyén & Nguyén
Thu Thuy (2015), Hoang Dic Manh (2014) ma
chua co sy tham gia cua thi truong vang, thi truong
ngoai t¢ hodc mai chi nghién ciru trén mot dang moé
hinh t-Copula nhu D6 Nam Ting (2010). Trong khi
do. nghién ctru bang mo hinh hoi quy tuyén tinh cua
Dinh Thj Thanh Long & Nguyén Thu Trang (2008)
con ton tai phuong sai cua sai so thay doi va tu
twong quan.
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Viéc chimg minh ton tai hay khong mot cau tric
phu thugc gop phin quan trong vao trong vige
phong ngtra rui ro cho nha déiu tu. Do d6, dua trén y
twong cua Reboredo (2013), bai viét s&é nham tra 1o
cac van dé: (i) ¢6 ton tai mot moi quan hé rang budc
nao gitra thi truomg chimg khoan, thi trudng vang va
thi truong ngoai ¢ khong? (ii) néu cac bién la doc
ap thi ¢6 ton tai mdt mo hinh dé thé hién duge dong
thoi phan phdi cua cac bién khong? (iii) cudi cung,
vang hodc dong ngoai té ¢o 1a mot cong cu giam
thiéu rai ro trong danh myc da dang héa rui ro cho
thi truong chimg khoan Viét Nam va theo ting
nhom nganh hay khong?

2. Téng quan nghién ciru, co' sé Iy thuyét va
phwong phap nghién ctru

2.1. Cic dang mé hinh Copula phé bién

Gia sir X, Y 12 hai bién ngiu nhién lién tuc véi
ham phan phdi F(x)=P[X<=x], G(y)=P[Y<=y]. theo
dinh 1y Sklar (1959) s ton tai mot ham s6 Copula
sao cho P[X<=x,Y<=y] = C(F(x).G(y)) trén khoang
[0.1]. Khi d6, hé s6 0 cia ham C do luong su phu
thudc gitra cac phan phdi bién (marginal distribu-
tions), hay 1a sw phu thudc giira cic bién.

Bang 1 gidi thiéu cac dang mé hinh copula phd
bién duoc str dung bao gom: ho Ellipptical (Normal,
Student-t) va Archemedean (Clayton, Gumbel,
Frank). Cac Elliptical thuomg mé ta céu trac doi
xtng trong khi cac Archemedean lai mo ta céu tric
léch tréi hodc léch phai. Mot gid tri hé s 0 cua
Gumbel Copula cang lon cang cho théy mirc do phu
thude gilra cdc bién 1éch bén phai (duong) nhiéu
hon va tuong tir hé sb & cua Clayton cang Ién, cang
phu thude vé bén trai (am).

Trong d6 @ 1a mét ham phan phdi tich liy chuan

hoéa (standard normal edf). @' 1a nghich dao cua @,
@4, 12 ham phan phdi chuan da bién véi hé s6 twong
quan 14 ma trin X. ty . la phan phdi Student da bién
vGi bac tu do v va ma triin twong quan Y.

2.2. Phwong phdp woc luong

Pé han ché phuong sai cua sai so thay doi va tu
tuong quan thuong gap ¢ dir liéu tai chinh, cac phan
phf}i bién duge sur dung theo mé hinh ARMA(m.n)-
GARCH(p. Q). Phan du lhu dugce tir mo hinh s& dugc
chuan hoa dé thiét 1ap hé s6 phu thuge. Mot s6 nghién
ctru cho thay ARMA(1,1)-GARCH(1,1) &2 mé hinh
don gian, phu hop nhu Brooks & Persand (2002),
Bollerslev & cong sur (1992). Yan (2007), Gregoire &
cong su (2008) lai dé xudt sir dung cdc phan phdi
thue nghiém. Uu diém ctia phuong phép nay 1a don
gian trong tinh toan bing cach sir dung céc gia quan
sat (pseudo-observations) theo cong thirc:

U, = thir hang cua bién X,, ban dau/(do dai cia
mau quan sat+1)

pé quyét dinh ring Copula nao phu hop véi dir
liéu, can xem xét gia tri théng ké Goodness of fit
(GoF) duoc tinh bang hiéu khoang cach giira md
hinh Copula dugc thiét ldp va mo hinh thuc nghiém
(Genest & cong sur, 2009). Mot cau triac phu thudc
t6t ky vong mot gid tri thong ké GoF cao va ngugc
lai, Copula dang xem xét khong mo ta dung ciu triic
phu thude. Khi dir ligu phit hop véi nhiéu mé hinh
Copula, lya chon t6t wu 1a mod hinh c6 gia tri uée
lwgng loglihood (LLH) 16n nhét, tiéu chuén thong
tin AIC va BIC nho nhat.

2.3. Tinh todn va kiém tra gid tri ton that rii ro
(Value at Risk-VaR)

VaR 1a mot thude do duoe st dung dé dinh luong
rii ro thi trwomg, cho biét khoan 16 toi da c6 kha

Bing 1: Cic dang mé hinh Copula phd bién

Copula Ma hinh Gid tri hé sb
Normal C'\-,,(ui,..u,.,)= ‘DdE( O (u))...., ©'(uy) [-1.1]
Student ty o Uy, ug) =ty t(u)ens U (ug) [-1.1]
Clayton CS'uy, ug) = DLy d+1]718 5>0
Ormatiol €5 (wr,..ua) = exp([Zs  In(up) 171 0>1
Frank Cp(u,v.0)= ‘?1 In[1+ &;ﬂf—l}s—uﬂ] [0, o2]

Nguon: Tac gia tong hop theo Fang & cong suw (2002), Rong & Truck (2014)
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Bing 2: Két qué phén tich thing ké
VN-Index HN-Index Vang Ty gia
(VNI (HNX) (VVN) VND/USD

Mean -0,0013 -0.0037 0.0019 0,0009
Std. Dev. 0,0433 0.0524 0.0229 0,0064
Skewness -0.4041 -0,2113 0,4550 3.9677
Kurtosis 4.6199 4.8766 15,6851 57.5795
Jarque-Bera 52,5697 59.3567 2.594 48.796
Probability 0.0000 0,0000 0,0000 0,0000
Observations 385 385 385 385
ADF Test -16,9233 -17.7637 -21,8785 22,8402
p -value 0,0000 0,0000 0,0000 0,0000

Nguon: Tc gia tinh todn duea trén 5o liéu thu thap.
nang xay ra cia mot tai san hay mot danh mue déu
tu. Trong mot khoang thoi gian At, VaR cua danh
muc dau tu tai thoi diém t, voi khoang tin cay (1-a),
a € (0, 1) duge xéac dinh: P( XP‘l < VaR(a))=a
Phan bd chung cua cac yéu t6 rii ro 1a can ban dé
diéu tra va tinh toan VaR. Necula (2010) cho ring
viéc str dung céc phan phéi chuan dé mé hinh héa
loi sut tai chinh cta cic tai san riéng 1é c6 thé danh
gia thap rui ro cua thi truong. Boi vay, mo hinh

thich hop khong chi tao nén mdt phian phéi chung
phit hop ma con tao ra mdt méi twong quan phi
tuyén tinh (Samia & Chaker, 2013). Diéu nay, duoc
tim thay trong Copula, dic biét Copula con phii hop
véi dir ligu c6 phan phéi I¢ch dudi (skew t) khi xay
ra khung hoang.

Két qua tinh toan VaR tir md hinh s& duoc kiém
tra bang kiém dinh Kupiec va kiém dinh Christof-
fersen (Christoffersen, 1998). Cac kiém dinh nay

Bang 3: Két qua wéc lwgng cic md hinh Copula

Copula GoF H¢ sb p-value LLK AIC BIC
Normal 0.00 -0.0060 0,82 0,02 1,96 5,91
Student t 0,09 0,1272 0,04 22,70 -39.40 -27.54
{ thuc\;l:l[]iém) Clayton 0,01 0,0053 0,84 0,02 1.97 5,92
Gumbel 0,01 1,0097 0,00 0,36 1,27 522
Frank 0,01 0,1617 0.31 0,49 1,02 4,98
Normal 0,00 0.0193 0.47 0,20 1,61 5,56
VNI Student t 0,07 0,1445 0,01 25,41 44,82 -32,96
(ARMA-  Clayton 0,01 0.0361 0.28 0,69 0,62 4,57
GARCH)  Gumbel 0.01 1.0102 0.00 0,37 1.26 521
Frank 0.01 0.0061 0,98 0.00 2,00 5.95
Normal 0.00 -0,0148 0,59 0,12 1,76 5,71
o Student t 0.05 0,1255 0,05 16,76 -27.53 -15,67
(thue nghi¢m) Clayton 0,01 0.0361 0.28 0.69 0,62 4,57
Gumbel 0.01 1.0102 0.00 0,37 1.26 5.21
Frank 0.01 0,0556 0,73 0,05 1.89 5,85
Normal 0,00 0,0069 0,82 0,02 1,95 5,90
HNX Student t 0,12 0,1490 0,01 18.23 -30,45 -18,59
(ARMA-  Clayton 0.03 0,0297 0,37 0,47 1.06 5,02
GARCH)
Gumbel 0,04 1,0050 0,00 0,07 1,85 5.81
Frank 0,02 0.1721 0,38 0,34 1,32 5,28
Nguon: Tinh toan ciia tic gia.
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Bing 4: Két qua tinh toan va kiém dinh gi tri VaR

VaR VaR Kiém dinh Kiém dinl
Copula 5N i ; Eem ‘!m Khéng/ Bac bo
copula Lich st Kupiec Christoffersen
VNI t -5.6% -7.4% 0,12 0,08 Khong Khong
HNX t -5.5% -9.5% 0,12 0,08 Khong Khéng

Nguon: Tinh todn cua tac gia.

tap trung vao xdc sudt cua ty 1¢ that bai cia mé hinh
tinh toan VaR, M4t mé hinh tinh VaR t6t 1a mé hinh
¢6 gid tr bac bo cang 1om. Cdc tinh toan dugce thyc
hién trén phan mém thong ké R theo ma chuong
trinh cta Roy (2011).

3. Két qua va thio luin

Dit liéu gid ¢b phiéu duge thu thip tir S& Giao
dich chimg khoan Thanh phé Ho Chi Minh va S¢
Giao dich chimg khoan Thanh phé Ha Noi. Co
phiéu c6 khi lugng giao dich 16n nhat s& dugc chon
theo 20 nhém nganh trong thi gian tir 1/1/2008 dén
30/9/2015. Ty gia VND/USD va gia vang SJC dugc
chon dai dién cho thi truémg ngoai 1€ va thi truong
vang do ty trong giao dich lon. Gia thu thap 1a gia
ban dong SOUSD va gid ban 1 lugng vang. Tat ca dir
liéu sau do dugce luge giam thanh dir liéu theo tudn
dé loai bo yéu to mia vu. Céc chudi lgi suét s& duge
tinh logarit dé phi hop véi cac md hinh tai chinh
theo cong thirc: r=In(P/P_,) voi P la gid tai thoi
diém t. Danh muc ¢ ty trong bang nhau. Két qua
thong ké duge trinh bay tai bang 2.

Bang 3 trinh bay két qua woe lugng cac mé hinh
Copula. Két qua cho thiy h¢ s6 GoF ctiia mé hinh
Copula t Ién hon 5%. Dir liéu phi hop véi mé hinh
Copula t cho ca chi s6 VNI, HNX trong danh muc.
Gié tri LLK tir mé hinh Copula t I6n nhat, gia tri
AIC va BIC nho nhit cho thdy md hinh phu hop
nhét. Phuong phép cin bién sir dung ARMA(L,1)-
GARCH(1,1) hiéu qua hon do ¢6 hé sé LLK Ién
hon, AIC va BIC nhé hon.

Bang 4 cho thiy két qua udc lugng gid tri VaR tir
md hinh copula thip hon so v&i phuong phap truyén
thong thong thuomg doi véi ca truong hop danh muc
cua chi s6 VNI va HNX. Nha dau tr can it nguén
von déau tu cho mye dich phong ngtra rui ro. Két qua
kiém dinh Kupiec va kiém dinh Christoffersen déu
vuot qua mirc v nghia 5% cho thay chap nhan gia
thuyét H,: mo hinh VaR la phu hop.

4. Két ludn

Thue hién véi 119 ma c6 phiéu dé nghién ctru cau

tric phu thudc gitra thi truong chimg khoan, thi
trudmg vang va thi truong ngoai t&. Mot s6 két ludn
rit ra tir két qua nghién cru nhu sau:

(i). C6 66 ¢d phiéu phit hgp v6i t-Copula, 21 ¢b
phiéu phii hop véi Gumbel copula; 13 ¢d phiéu phu
hop véi Clayton copula; 18 ¢6 phiéu phu hop voi
Normal copula va chi ¢6 1 ¢b phiéu ph hop véi
Frank copula. Do d6 viée st dung duy nhit t- Copula
dé do luomg su phu thuqx. la chura phi hop. Két qua
nay con cho lhay ¢d phiéu, vang va ugoal & c6 moi
phu thudc dodi xumg va léch phai nhiéu hon. Diéu
nay cho thdy danh myc gém ba tai san cho mirc lgi
suét bién dong khi thi truong di 1én 16n hon so véi
mirc giam khi thi truong di xudng.

(if). Cac nganh c6 chung lya chon mé hinh
Copula c6 thé duge sir dung cho céc ¢6 phiéu thude
nhém nganh. C6 5 nhom nganh cho cung lya chon
I mé hinh copula: t-Copula (cao su, ning luong,
dau khi, thyc pham), Gumbel Copula (du lich). Xay
dung 1a nganh phitc tap nhét véi viée 6 nhiéu lya
chon md hinh Copula. Tuy vdy, khong c6 nhom
nganh nao pht hop hoan toan voi Clayton Copula,
nghia la mie giam khi thi treong di xudng 16n hon
mirc tang khi thi truong di lén. Cac danh muc déu
cho nhiéu kha nang dem lai lgi suit duong, trong d6
dau tu két hop ¢d phiéu nhimg nganh du lich chiu it
rii ro nhat, thu dwuge lgi nhuan cao hon khi thi
truomg di lén.

(iii). Néu tinh ca chi sé VNI, HNX thi trong tong
s6 119 ma cd phiéu c6 77 ma c¢b phiéu (chiém
66.4%). woc lugng bing phuong phép thuc nghiém
cho két qua md hinh tt hon so véi phuong phép cin
bién. Diéu nay cho thiy ring phuong phap thuc
nghiém nén dugc ap dung do k¥ thudt tinh toan don
gian. Két qua nay con ham y viéc s dung
ARMA(1,1)-GARCH(1,1) dé thé hién chudi loi suat
cta cac ¢6 phiéu chua thyc sy phu hop déi véi thi
truomg Viét Nam.

(iv). Chimg khoén, vang va ty gia VND/USD c6
mdi turong quan thap khi hé s6 tuong quan va hé sO
phu thude nho (khoang 12-14%). Sy phu thude dudi
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d6i ximg duge thé hién bang t-Copula chi ra ring
vang va USD c6 thé hoat dong nhu mot kénh dau tu
an toan hi¢u qua trong thoi ky ¢6 phiéu ¢6 bién dong
manh. Bing chimg nay ciing phu hop véi vai tro
nhu mot tai san phong ngira cia vang. Két qua ciing
thé hién tinh hivu ich cia vang trong danh muc véi
chimg khoan va déng ngoai ¢ khi giam duge mirc
d0 rui ro so voi danh muyc thuén tay ¢6 phiéu.

(v). Nghién ciru ndy c6 quan diém twong dong
voi Reboredo (2013) khi gia tri VaR cua danh muc
dau tu bao gdm ca vang, ngoai té va chimg khodn c6
gid tri thap hon so v&i phwong phap lich sir. Két qua
kiém tra VaR theo kiém dinh khong diéu kién
Kupiec tai mirc y nghia 5% chi ¢6 8 danh muc bac
bo moé hinh, déi véi kiém dinh c6 diéu kién

Christoffersen 1a 11 danh muc. Két qua nay cho thay
mo hinh tinh toan VaR tir Copula tot hon so véi viée
gia dinh phan phéi chudn ctia chudi dir liéu trong tai
chinh. Mt gia tri VaR thip hon ham y nha dau tu
can it ngudn von cho hoat dong phong ngtra rui ro
theo tiéu chuan cua Basel.

Bai viét cho thdy sy phu thudc yéu giira thi
truong ching khodn, thi truong vang va thi truong
ngoai t&. Két qua tinh toan gid tri VaR cho théy lgi
ich trong viéc st dung vang va USD nhim da dang
héa danh muc rai ro. Bé ¢6 két qua duge tot hon
trong thoi gian (6 tac gia s€ mo rong viée str dung
cdc mo hinh Copula khac va sir dung thém sb liéu
vé chc ddng tién pho bién nhur Euro, Bang Anh, Yén
Nhét va Nhan dan ¢.0J
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