MOI QUAN HE PHU THUQC GIUA THI TRUONG
CHUNG KHOAN VIET NAM VA THI TRUONG
CHUNG KHOAN MY: TIEP CAN BANG MO HINH
COPULA-GJR-GARCH

Lé Van Thw
Nghién citu sinh, Truong Pai hoc Can Tho
Email: vthu83@gmail.com
Tran Ai Két
Truwong Pai hoc Can Tho
Email: taket@ctu.edu.vn

Ma bai: JED - 308

Ngay nhan: 24/07/2021

Ngay nhén ban stra: 12/11/2021
Ngay duyét dang: 05/02/2022

Tém tit:

M6 hinh héa sw phu thudc gitka cdac chudi loi sudt chung khoan la mot bai toan kho khi ma cac
chuéi loi sudt thiong co bién do dao dong lon. Viéc xac dinh moi quan hé phu thugc gitia cac
chudi loi sudt khi gia dinh cdc chudi loi sudt ¢é phan phoi chudn thiwong cho két qua sai léch.
Ham phén phéi xdc sudt cia cdc chudi loi sudt thuong c6 dudi day, phdan dnh cdc cii soc trén
thi trweong tai chinh. Dé khdc phuc nhirge diém nay, bai viét van dung mé hinh copula cé diéu
kién (Copula-GJR-GARCH) dé mé hinh héa cau triic phu thude giita thi truong chirng khodn
Viét Nam va thi truong chirng khodn My. Két qua chi ra rang thi truong chirng khodn My va
thi truong chirng khoan Viét Nam co moi quan hé phu thuoc nhung ¢ mirc do yéu. Hon nita, sw
phu thude dudi dudi giita hai thi truong ciing dwoc tim thay nhing khéng dding ké.

Tiwr khoa: Copula, thi truong chiing khoan, phu thudc duoi, Viét Nam.

Ma JEL: C58, D53, G15.

The dynamic dependence between the Vietnam Stock Exchange and the US stock market:
A Copula-GJR-GARCH approach

Abstract

Modeling the dependence between stock market returns is a difficult task when the returns often
fluctuated by a large margin. Determining the dependence between returns when assuming
returns have normal distribution often has misleading results. The probability distribution
function of returns often has fat-tails, reflecting shocks in financial markets. To overcome this
shortcoming, this study applies a conditional copula model (Copula-GJR-GARCH) to specify
the dependency structure between the Vietnam stock market and the US stock market. The
results show that the US stock market and the Vietnam stock market have a dependent but
weak relationship. Furthermore, the lower tail dependence between the two markets is also
found but not significant.
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1. Giéi thiéu

Cho dén thoi diém hién tai, dudi tic dong cua toan cau hoa, nén kinh té ciia mdi qudc gia c6 su phat trién
16n manh vé quy mo va hoi nhép sdu rong voi kinh té thé giéi. Moi quan hé thucrng mai song phuong va da
phuong tang vé kh01 luong, von dau tu truc tiép nudc ngoai (FDI) va von dau tu gian tiép nudc ngoai tang
manh lam cho cac nén kinh té gla tang phu thudc 1dn nhau. Lién két va ty do hoa thwong mai gitra cac qubc
gia 1a kénh truyén dan cic cu sdc giira cac thi truong chimg khoan (Chinn & Forbes, 2004; Moore & Wang,
2014). Sy phu thuéc I?m nhau gitra cac thi truong chirng khoan cé tuong quan v6i lugng von FDI va dau tu
gian tiép ma moi quoc gia nhan duoc (Hasthak, 1995). Hon nira, nhung tién bo ciia cudce cach mang cong
nghe thong tin va truyen thong gitp cho thong tin thi trudng dugc chuyén tai nhanh hon ciing thac day cac
nén kinh té lién két chit ché hon (Calvo & Mendoza, 1998). Do d6, mét cu sc xdy ra trén thi trudng tai
chinh ctia mot qudc gia s& lan téa nhanh chong dén thi trudng tai chinh cia cac qudc gia con lai.

Ké tir khi Hiép dinh thwong mai Viét — My ¢6 hiéu lyc ngay 10 thang 12 nam 2001, mtrc do gin két giira
nén kinh té Viét Nam va nén kinh té My ngiy cang chit ché va sau rong. Theo dit liéu cia Tong cuc Thong
ké, kim ngach thuong mai Viét — My nam 2020 dat hon 90 ty d6 la My (USD), gép 90 l4n so véi nim 2001,
trong d6 xuat khiu cua Viét Nam sang My dat 77 ty USD, dua Viét Nam tré thanh nha cung cap hang dau
trong khu vyc Hiép hoi cac qudc gia Dong Nam A (ASEAN) va tré thanh dbi tac thuong mai 16n thir 12 cia
My§. Vén FDI lity ké cua My vio Viét Nam dat 9,42 ty USD xép thi 11 cac qudc gia dau tur vao Viét Nam.
Hop tac glu’a hai nu6c vé ngoal giao, van hoa va gido duc ngay cang gan két. Su lién két chat ché glu:a hai
nén kinh té c6 tac dong dén mdi tvong quan giira hai thi truong chu’ng khoan. Do d6, viéc xem xet moi quan
hé phu thudc gitra thi truong chimg khoan My va Viét Nam trong bdi canh kinh té thé gidi gan day xay ra
nhiéu bién dong cuc bién 1a can thiét, giup cho cc nha dau tu danh gia lai danh muc dau tu va diéu chinh
céc chinh sach kinh té vi mé ddi vai cac nha hoach dinh chinh séach.

Nhiéu phuong phap dugc van dung dé xac dinh mbi lién két giira cac thi truong ching khoan. Cac
nghién ctru ban dau st dung hé sé twrong quan tuyén tinh (Pearson) nhu 1a thudc do sy phu thude (Jeon &
Furstenberg, 1990; Zivot & Wang, 2006). Cac nghién ctru khac ap dung mé hinh vecto tu hdi quy (VAR) va
md hinh hiéu chinh sai sb (VECM) (Bianconi & cong su, 2013; Wang, 2014). Tuy nhién, cdc mo6 hinh trén
duoc gia dinh mi twong quan tuyén tinh khong ddi theo thoi gian, do d6 khong phan anh chinh xac su phu
thudc gitra cac thi truong. Pé khic phuc nhuoc diém nay, mot lwong 16n cic nghién ciru gan day sir dung
md hinh phuong sai sai sé thay déi c6 diu kién tu hdi qui tong quat (GARCH) da bién dé dyu bao do bién
dong cho cac chudi dit liéu tai chinh (Thuan, 2011; Gupta & Guidi, 2012; Wang, 2013; Horvath & Petrovski,
2013; H) Thuy Tién & cong su, 2017). Hau hét cac mo hinh trén giai thich sy phu thudc dya trén gia dinh
céc chudi 1oi suat co phan phdi chuan hodc phan phdi student-t, do d6 khong mé ta chinh xac hién twong
duéi day (fat-tail) ctia phan phdi xdc sut nhu thudng thdy trong céc chudi dit liéu tai chinh.

Hién nay, phlro‘ng phép copula dua vao dinh ly Sklar (1959) duoc su dung rong rai nharn khic phuc cic
nhuogc diém cua tat ca cac phuong phap néu trén. M6 hinh copula cho phép mé ta mdi quan hé phu thude
giita cac chudi loi suat voi cac uu diém nhu khong gia dinh phan phdi xac suit cta chudi loi suat 1a phan
phéi chuén, cho phép mé hinh hoa su phu thude dudi ciia ham phan phdi khi thi trudng bién dong cuc bién.
Cu thé, ham copula khong diéu kién duoc Rockinger & Jondeau (2001), Yang & cong su (2015), Nguyen
& cong su (2017) van dung. Tuy nhién, mot sé nghién ctru cho rang copula khong diéu kién 1a khong thich
hop vi khong xem xét dén sy thay doi theo thoi gian ciia cac chudi loi sudt tai chinh. Do d6, Jondeau &
Rockinger (2006) di tién phong trong viéc ing dung cac ham copula c6 diéu kién (GARCH-copula) dé
khéc phuc van dé trén. Tir nghién ctru mang tinh nén tang nay, mot loat cac nghién ciru van dung mo hinh
GARCH- copula dé xem xét mdi quan hé phu thudc giita cac thi truong chimg khoan phat trién véi cac thi
truong moi ndi va can bién nhu Ning (2010), Wang & cong su (2011), Aloui & cong su (2011), Ghorbel &
Trabelsi (2013), Chebbi & Hedhli (2014), Mensah & Alagidede (2017), Mokni & Mansouri (2017), Hussain
& Li (2017).

Muc tiéu tong quat cua bai viét nay nham van dung phuong phap copula c6 diéu kién dé xac dinh mdi
quan hé phy thudc gitra thi truong chimg khoan Viét Nam véi thi truong chimg khoan My dya trén chudi loi
suat VN-Index va S&P500. Két qua phan tich khong chi cung cip thong tin quan trong vé mdi quan hé phu
thugc gitra hai thi truong ddi véi nha dau tu trong viéc da dang hoa danh muc dau tu quéc té va quan ly rui
ro, ma con 13 co so cho cac nha chire trach didu chinh cac chinh sach 6n dinh kinh t& vi mé khi thi truong
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¢6 d4u hiéu bién dong cuc bién.

2. Co s& 1y thuyét

2.1. Ham copula va vvng dung

Ham copula duoc Sklar (1959) dua ra va lan dau tién dugc Cherubini & cong su (2004) ap dung trong
linh vuc tai chinh vao dau nhitng nam 2000, chéng han khi nghién ctru mot danh muc dau tu gém nhiéu
tai san. Ham copula duoc sir dung rong rai dé xac dinh ciu tric phu thudc bat ddi xing giira cac thi truong
chimg khoan. Uu diém noi bat ciia ham copula 1 khong gia dinh ham phéan phdi xac suét ctia cdc chudi lgi
sudt c6 phan phdi chuan, cho phép mé hinh héa su phu thudc dudi. Haim copula va cac thudc tinh co ban cua
n6 dugc trinh bay cu thé trong nghién ctru cta Joe (1997), Nelson (1999) va duoc Sklar (1959) dinh nghia
nhu sau:

Goi X, X,,...,X, 1a cac bién ngiu nhién, c6 ham phan phdi bién lién tuc lan luot 1a F|, F),....F, vaF
14 ham phan phdi dong thoi. Khi do, ton tai mot ham copula duy nhat C':[0, l]d —[0,1] sao cho:

F(3,203,) = CF(6). B (8 ) Fy (5,) (1)

Nguoc lai, néu C 1a mot copula va [, F),...,F 1 cac ham phan phdi bién. Khi d6, ham F 1a mot ham
phan phdi dong thoi véi cac ham phan phdi bién ctia n6 lan luot 1a £}, F,..., E7 .

Hé sb phy thudc dudi 1a thudc do kha nang sup d6 (bear market) hay bung n6 (pull market) ciing nhau cia
hai thi truong, dugc xac dinh nhu sau:

Goi X, X, 1a hai bién ngéu nhién véi £, F, 1a ham phan phdi bién tuong tmg. Khi d6, hé s6 phu thudc
dudi trén (upper tail) va dudi dudi (lower tail) gitra X |, X, 1a:

Jy = lim POX, > B )| X, > B ()

(2)
A, =lmP(X, <F' )X, <F ') @)
u—1*

Trong do, A,U ) /1L €(0,1), hé s6 phy thudc dudi trén (dudi) do ludng xé4c suat dé xay ra tinh hudng gia c6
phiéu X , s€ tang (giam) manh vuot qua mot ngudng 1én nao day khi biét rang gi4 c6 phiéu X , da tang (gidm)
manh vugt qua mot ngudng lén nao do.

2.2. M6 hinh nghién ciru

Céac md hinh dugc st dung dé udc luong mbi quan hé phu thudc gitia hai thi truong chirng khoan bﬁng
phuong phap copula c6 diéu kién bao gdm cac mé hinh phan phdi bién 1a bién dau vao cia ham copula va
bdn ham copula pho bién gom copula Gaussian, copula student-t, copula Clayton va copula Gumbel dé xac
dinh céu tric phu thude.

2.2.1. Mé hinh phén phéi bién ciia chudi loi sudt

Trong nghién ctru nay, mo hinh Glosten-Jagannathan-Runkle GARCH (GJR-GARCH(r,m)) v&i loi nhuan
trung binh theo quy trinh tu hoi quy 4RMA(p.q) duoc sir dung dé mo hinh héa cho mdi chudi loi suét, d&
xuét boi Engle & Ng (1993), Glosten & cong sur (1993). Gan 7, dai dién cho lgi sut chig khoan tai thoi
didm ¢ va 0 dai dién cho phuong sai ¢6 didu kién tai thoi diém 7. M6 hinh ARMA (p,q)-GJR-GARCH(r.m)
¢6 dang nhu sau:

P q
n=ct) b e+ 08,
i=1 i=1 (4)

r m m
2 _ 2 2 2
o, =0+ zﬂio—zﬂ + Zaigt—i + Zyistfigtfi 5)
i=1 i=1 i=1

dai dién cho sai sb. Goi df dai dién cho d6 tu do ctia phan phéi Skewed student-t va Q,_,- dai dién cho tap
hop cac thong tin trude do. Cac phan du chuan hoa z, doc 1ap va c6 ham phan phdi xac suét theo dang phan
phéi Skewed student-t:

Trong d6, y thé hién higu tmg don bay; S, ; = 1 khi ¢ < 0 va S,_; = 0 trong truong hop nguoc lai; g,
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z|Q,, = ZL‘% z, U iid skewed —t (6)
o, (df -2)

2.2.2. M6 hinh copula hai bién

Goi X, Y la hai bién ngdu nhién v6i ham phan phdi bién lan luot 1a F(x)=Pr(X <x)=u,
F,(y)=Pr(Y £y)=v va ham phan phdi déng thoi F(x,y)= Pr(X <x;Y < y). Theo dinh Iy Sklar
(1959), khi d6 ton tai mot copula C duy nhit sao cho:

F(x,y)=C[F(x),F(»]=Cuy)  (7)

Bai viét nay sir dung bén ham copula gom hai copula ho Elliptical (Gaussian, Student-t) va hai copula ho
Archimedean (Gumbel, Clayton). Cac ham copula hai bién dugc trinh bay sau day:

Ham s6 copula Gaussian

Theo Cherubini & cdng su (2004), ham copula Gaussian ¢6 dang:

CGauss = (ua v, p) = ¢p (¢_1 (u)’ ¢_l (V))a PE (_17 1) (8)

Trong do, ¢p 12 ham phan phi chuan hoa dong thoi, voi p hé 1a hé sd tuong quan tuyén tinh giita u, v.
Copula Gaussian xem xét mdi twong quan giira hai chudi loi suat c6 phan phéi chuan va khong c6 phu thudce

duoi (4, =4, =0).

Hinh 1: D6 thi ham mat d xac suit Copula Gaussian (a) va Copula Student-t (b)

a) Copula Gaussian véi rho = 0.7 b) Copula Student-t véd rho = 0.7

Ham s6 copula Student-t

Cor(u,v;0,d)=T,, (&, (u),t,' v); pe(-1,1) ,d € (2,) 9)

Trong d6, ¢,' (u),£,' (v) 1a ham ngugc ctia ham phan phéi tich Iily ciia phan phéi Student-t ctia bién u, v,
v6i do tw dod. T}, , 1a ham phan phdi tich liiy dong thoi ctia phan phdi Student-t, v&i 0 12 hé s6 twong quan.
Copula Student-t cho phép mo ta cAu trac phu thudc dudi ddi xtng khac 0 (/11, = ﬂL #0). He sb phu thudc
duoi duogc xac dinh theo cong thire sau:

hy =4y =2, (YENIZP) )
Ji+p

Khong gidng nhu ham copula ho Elliptical, cac copula ho Archimedean (nhu Gumbel, Clayton) duoc sir
dung dé m6 hinh héa sy phu thudc bat d6i xtmg tap trung ¢ dudi dudi (lower tail) hodc dudi trén (upper tail)
ctia ham phan phdi xac suit. Do do, copula Clayton va Gumbel thich hgp dé mé ta mdi quan hé phu thudc
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giita hai chudi loi sudt khi thi trudng hing chiu tac dong bai cac ci sbe 4m hay céac cu sdc duong.
Ham s6 copula Clayton

Ham copula Clayton dugc Clayton (1978) gidi thi¢u va cé dang:

Cluviar) = (u +v 1), ae(0,0) (D

Ham copula Clayton c6 phu thudc duoéi dudi 16n hon dudi trén, véi hé ) phu thugc duoi dudi
A = 27V, (4, =0). H¢ s6 tuong quan Kendall’s tau 7 do mirc d6 phu thugc giita hai bién ngau nhién,
véi a
K= a+2

Hinh 2: P6 thi hAm mat dd xac suit Copula Clayton (c) va Copula Gumbel (d)

c) Copula Clayton véi alpha = 2 d) Copula Gumbel v&i gamma = 2

Ham s6 copula Gumbel

Trai nguoc voi ham Clayton, ham copula Gumbel ciing ding dé mé hinh héa céu trac phu thudc bat dbi
xtng nhung tap trung dudi trén. Ham s6 nay duge Gumbel (1960) dé xuit c6 dang nhu sau:

C(u,v;y) = exp {—[(—ln u) +(Inv)° ]% , ye[lo)  (12)

Mdi quan h¢ giira tham sé Gumbel copula va Kendall tau (7) duoc xac dinh boi 7 «=1- 7/‘1 . He¢ s6 phu
thudc dudi trén va dudi dudi duge xac dinh 1an lugt bai ),U =2_oVr , lL =0.

3. Phwong phap nghién ciru

3.1. Dit li¢u nghién ciru

Dir liéu bao gdm gia dong cira theo tn sut ngay cia chudi chi sé ching khoan My (S&P500) va Viét
Nam (VN-Index) giai doan tir ngay 04 thang 01 nim 2006 dén ngay 30 thang 12 nim 2020 véi 3.636 quan
sat, duoc thu thép tir co s¢ dit liéu Datastream cua Thomson Reuters. Giai doan nghién ctru nay la mbi quan
tam dic biét vi thi truong chimg khoan My va Viét Nam c6 kha ning phu thudc 1an nhau khong chi & trung
tdm ma con & phﬁn dudi ctia cac phan phéi xéc sudt do su xuat hién cta cac su kién cuc bién nhu cudc khung
hoang no vay thé chip dudi chuan dan sy sup do cua thi truong tai chinh tai My vao thang 8 nam 2007 va
lan ra thanh cudc khing khoang tai chinh thé giéi (2007-2009). Theo sau la cudc khing ng cong chau Au
(2010-2011) v6i diém bung nd dau tién & Hy Lap vao ddu nam 2010 khi chi phi cho cac khoan ng chinh phu
lién tyc tang 1én va gan day la tic dong tiéu cuc cia dich covid-19 1én nén kinh té toan cau vao cudi nim
2019 va ca nam 2020. Viéc lya chon dir liéu hang ngay duoc thiic déy boi thue té 13 sy chénh 1éch cuc bién
clia cac thi truong c6 nhiéu kha nang xay ra & muc tan suat cao. Cac chudi loi sudt chimg khoan dugc do
luong boi R, =I[nP. —InP_, , trong d6, P,P_, dai dién 1an lugt cho gia dong cira cua chi sé chimg khoan
tai thoi diém t va t-1.
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3.2. Phwong phap phdn tich

Dé udc luong mo hinh copula, vé co ban, ¢ bén budc: (i) lua chon mé hinh bién phu hop va wéc luong
tham s6 m6 hinh bién dé x4c dinh cac tham s dau vao cho mé hinh copula; (ii) kiém dinh tinh phu hop cta
md hinh phéan phdi bién; (iii) wéc lugng tham sb mé hinh copula va (iv) lva chon mé hinh copula phu hop
nhat véi dir liéu déu vao. Cac bude lan lugt duoc trinh bay nhu sau:

3.2.1. Xdc dinh mé hinh phdn phoi bién

Dau tién, tac gia kiém tra sy ton tai cta hiéu tng 4ARCH bang cach sir dung kiém dinh Lagrange Multiplier
(LM). Xac dinh bac p, ¢ trong mé hinh ARMA dya vao tiéu chuan thong tin Akaike Information Criterion
(AIC) va Bayesian Information Criterion (BIC). M6 hinh bién ARMA(p,q)-GJR-GARCH(r;m) v&i tham sb
r, m pht hop dugc xac dinh dua vao cac mo hinh bién cu thé twong tng voi do tré p, ¢ va phan du theo cac
cac phan phdi Normal, Student-t, Skewed student-t va Generalized Error Distribution (GED). Sau d6, can cir
vao cac tiéu chi AIC, BIC, Schwarz criterion of information (SIC) va Hannan-Quinn information criterion
(HQIC) dé xac dinh mé hinh bién phii hop nhat. M6 hinh bién ARMA(p,q)-GJR-GARCH(r,m) véi phan phbi
phu hgp dung mo ta tot nhét cac dic tinh quan trong cua cua cac chudi loi suit nhu dudi day, hiéu tng don
bay.

3.2.2. Kiém dinh tinh phit hop ciia mé hinh phin phéi bién

Dua vao md hinh bién dugc chon, tién hanh trich xudt phan du chuén hoa Z,, . Trudc khi udce luong tham
s6 copula, cac bién u=F (Z,) duogc gia dinh doc 1ap va c6 phan phdi dong nhat trong khoang (0,1). Co
ba loai kiém dinh dugc dung dé kiém dinh gia thuyét trén: kiém dinh Anderson-Darling (A-D); kiém dinh
Cramer-von Mises (Cv-M) va kiém dinh Kolmogorov-Smornov (K-S).

3.2.3. Uéc lwong tham s6 mé hinh copula

Nghién ctru nay sir dung ham suy luan can bién (Inference function of margins - IFM) theo dé xuét ciia
Joe & Xu (1996) dé udc lwong cac tham s trong trong ham copula.

Phuong phéap IFM dugc thuc hién qua hai budc sau:

Buée 1: Tham s ctia ham phan phdi bién dugc ude lugng bang cach sir dung phuong phap uée luong
hop 1y cuc dai (Maximum likehood estimation - MLE).

A

T S
0, :argmaxl(@):argmaleogﬁ(xt,Q),izl,n (13)
=1
Trong d6, / 1a ham log-likelihood ctia ham phén phdi bién F.
Buée 2: Tham s6 ham copula & duoc wée lwong dya vio tham sé ham phan phdi bién t9: c6 duogc tu

A T A A
o0 =argmaxl®(0) = arg maleog (c(F(x,,0),....F (x,,0,);0)

t=1

Buée 1.
(14)

Trong d6, [ 1a ham log-likehood ciia ham copula; C(,) 1a ham copula.

3.2.4. Lwa chon mo hinh copula

Cho dén nay, van chua c6 sy thong nhit vé mot tiéu chi théng ké nham Iyra chon ham copula phi hop nhat
voi dir ligu dau vao. Genest & cong su (2006) da st dung ti€u chi AIC dé chon ham copula phu hop nhat.
Tuy nhién, mét s6 nghién ctlru chi ra rang tiéu chuan thong tin BIC uu viét hon trong truong hop cd mau 16n,
trong khi AIC c6 xu huéng vuot trgi hon doi véi cac mau nho (Shumway & Stoffer, 2016). Trong bai viét
nay, ca hai tiéu chi AIC, BIC déu dugc thuc hién va mo hinh copula phu hop nhat duoc chon twong tng véi
gia tri thap nhat cia hai tiéu chi nay. AIC va BIC co thé dugc dinh nghia nhu sau:

AIC = -2log(likelihood) + 2k

BIC = -2log(likelihood) + k.log(n)
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4. Két qua va thao luin
4.1. Mo td dir ligu
Céc dic diém cia phan phdi va dic tinh ngiu nhién cia chudi loi sudt VN-Index (RVNI) va chudi
S&P500 (RSP500) duoc trinh bay qua mot sb thong ké mé ta trong Bang 1.
Bang 1: Thong ké m ta chudi lgi sudt VN-Index va S&P500

RVNI RSP500

Gi4 tri cyc tiéu -0,08062 0,12765

Gia tri cuc dai 0,08686 0,10957

Trung binh 0,00035 0,00030

Trung vi 0,00078 0,00074

Do léch chuan 0,01493 0,01299

D3 1éch (skewness) -0,19047 -0,54072

Do nhon (kurtosis) 2,52279 13,16204
S6 quan sat 3.636

Nguoén: Dit liéu tir Datastream.

Béng 1 trinh bay thong ké mo ta va cac thudc tinh ngau nhién ctia chudi lgi suat VN-Index va S&P500.
Ty suét loi nhuan trung binh cta hai chudi déu duong, gan bang khong va co gid tri rat nho khi so voi do
léch chuan. Piéu nay chi ra réng cd hai thi truong cé su bién dong cao. Gia tri do 1éch cua ca hai chudi loi
suét 12 Am, do nhon cta chudi loi suat S&P500 16n hon 3, diéu nay cho théy phan phéi ctia ca hai chudi loi
suat khong c6 dang phan phdi chuan.

Hinh 3: Bién dong ciia chudi lgi suit S&P500 va VN-Index

01l o wl BAPRD 1 G i ke Ve

Nguon: Dit liéu tir Datastream.

Hinh 3 cho théy chudi loi suét cua thi truong chung khoan My va Viét Nam c6 déu hiéu bién dong cuc
bién trong giai doan 2007-2009, 2010-2011 duéi tac dong ciia cude khing hoang tai chinh thé gidi va khing
hoang no cong chau Au. Hon nita, dudi tic dong lay lan nhanh chong cua dich Covid-19 ra toan thé gidi vao
thang 12 nam 2019 va trong nam 2020, gay ra su suy thodi kinh t& nghiém trong din dén su dao dong manh
0 ca hai thi truong My va Viét Nam.

4.2. Chudn dodn sé liéu

Céc kiém dinh tinh ding s& dugc thuc hién dbi voi chudi loi suat S&P500 va VN-Index nhim dam bao
két qua hdi quy khong bi chéch va mang tinh nhét quan. Két quan kiém dinh Augmented Dickey—Fuller
(ADF) va kiém dinh Kwiatkowski — Phillips — Schmidt — Shin (KPSS) trong Bang 2 cho thiy ca hai chudi
loi suat déu co tinh dirng.

Bang 2: Kiém dinh tinh dirng ciia chudi RVNI va RSP500

Chi s6 ADF KPSS
RVNI 13,4217 0,095418"
RSP500 15,116 0,042134"

Ghi chii: “va ™" chi cdc mire Y nghia 10% va 1%.
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Béng 3 trinh bay két qua kiém dinh phan phéi chuan ctia chudi loi sudt S&P500, VN-Index. Cu thé, kiém
dinh Jarque-Beta c6 y nghia thong ké ¢ muc 1% & ca hai chudi loi suat. Diéu nay chimg t6 gia dinh phan
phéi chuén cua ca hai chudi loi suét nay bi bac bé. Hon nita, kiém dinh Ljung Box (d6 tré 20) cho théy co
su ton tai su tu tuong quan & ca hai chudi lgi suat. Cudi cung, Kkét qua cua kiém dinh ARCH-LM chi ra rr:ing
¢6 su hién dién cua hi¢u tng ARCH cho ca hai chudi loi sut chung khoan S&P500 va VN-Index.

Biang 3: Kiém dinh phan phdi chuin ciia chudi RVNI va RSP500

Jarque - Bera Ljung Box ARCH-LM
RVNI 988,54 308,717 649,19
RSP500 26,459 265,33 1,149

Ghi chii: ™ chi mikc y nghia 1%.
4.3. H¢ s6 twong quan

Ca ba hé s twong quan trong Bang 4 c6 ¥ nghia thong ké va cho thay chudi loi suat VN-Index va S&P500
¢6 mdi trong quan yéu. Hé sb turong quan tuyén tinh Pearson dua trén gia dinh chudi loi suat ¢ phan phoi
chuan, diéu nay trai ngugc két qua trong Bang 3. Do d6, hé sé Pearson c6 thé khong phut hop dé giai thich
mdi twong quan giita hai chudi loi suat nay. Tréi lai, hé s6 twong quan hang Spearman va Kendall khong doi
hoi cac chudi loi sudt c6 phan phdi chuan. Ca ba hé s6 twong quan nay chua phan anh cac thong tin hay cu
sdc trong timg chudi 1gi suét, chwa phan anh sy phy thude dudi. Dé khic phuc nhuge diém nay, phuong phap
copula c6 diéu kién s& duoc van dung dé xem xét chinh xac hon méi twong quan gitra hai chudi loi suit nay
trong phan tiép theo ciia bai viét nay.

Biang 4: H¢ s6 twong quan giira RVNI va RSP500

Pearson Spearman Kendall
Hg¢ s6 tuong quan 0,05093 0,02786 0,01888
Gid trip 0,00213 0,09299 0,08793

4.4. Két qua wéc lwong mé hinh phén phéi bién
Dé wdc lwong md hinh Copula, trude tién can wdc lwong md hinh phan phdi bién ARMA(p,q)-GJR-
GARCH(r,;m). Viéc xac dinh bac p, ¢ cia mo hinh ARMA dua vao tiéu chuan AIC va phuong phap MLE.
Bing 5: Két qué wéc lwong tham sé md hinh bién ciia RVNI va RSP500

RVNI RSP500
Mo hinh ARMA:
¢ 0,000399 0,000416""
?, 1,026277° 0,480134""
, -0,058932" -
4 -0,883433™ -0,553140™
0, -0,059364"" -
M6 hinh GJR-GARCH-Skewed-t:
1) 0,000004 0,000004™"
a, 0,141198™" 0,000000
a, - 0,000001
B, 0,822151°" 0,052847
B, - 0,703837""
% 0,062879" 0,175789™"
i - 0,248718""

Ghi chi: ™", " chi mirc ¥ nghia 1%, 5% tirong vmg.
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Day 1a m6 hinh xéac dinh d6 tré va budc nhay tdi uu cho chudi dir lidu. Két qua udc lwong md hinh ARMA
duogc cho thiy ca hai chudi loi suit S&P500 va VN-Index déu co gia tri du bao dua trén dit liéu trong
qué kha. Cu thé, bac cua mo hinh trung binh cua chudi loi sudt VN-Index va S&P500 lan luot co dang
ARMA(2,2) va ARMAC(L,1).

Tiép dén, viéc xac dinh cic mé hinh bién GJR-GARCH (r,m) phu hop nhat dya vao bac P, q dugc xac dinh
& phan trén, cac dang ham phén phéi ctia chudi phan du (gdm phan phdi chuan (normal), phan phdi student-t,
phan phi skewed-student-t va phan phéi GED) va tiéu chuan thong tin AIC, BIC, SIC va HQIC. Két qua chi
ra rang md hinh bién ti wu cta chudi loi suat VN-Index c6 dang ARMA(2,2)-GIR-GARCH(1,1) skewed-t
va mo hinh bién t6i wu ctia chudi loi suit S&P500 c6 dang ARMA(1,1)-GJR-GARCH(2,2) skewed-t.

Két qua wéc luong tham sé mo hinh bién cua chudi lgi sudt VN-Index va S&P500 duge trinh bay trong
Bang 5. Hé s6 udc lugng 7,7, dai dién cho hiéu tmg don bay, chi ra sy khac biét giira cli séc giam gia va
¢t sbc tang gia chimg khoan ddi voi do bién dong cua loi suat. Hé s6 ¥, ctia chudi VN-Index ¢ y nghia &
mirc 5%, chi ra rang ton tai su bién dong bat dbi xting cuia loi sudt chimg khoan trudc cac cii sbc lam giam
gia hodc tang gia ching khoan tai thoi diém #-/. Cu thé, khi gia chtg khoan chiu mot ¢t soc bat loi tai thoi
diém ¢-1, d6 bién dong loi sudt tai thoi diém 7 s& cao hon 6,29% so vdi cu sdc tang gid. Tuong tu, ddi voi mod
hinh bién cta chudi lgi suat S&P500, ca hai hé s6 7, va ¥, c6 y nghia & mirc cao, cac cli séc lam giam gia
chung khoan tai thoi diém t-1 (t-2) s€ gay ra su bién dong cua loi suit S&P500 cao hon 17,58% (24,87%)
so véi cac ct soc lam ting gia.

Bang 6: Kiém dinh sy phit hop ciia md hinh phan phoi bién ciia RVNI va RSP500

VN - Index S&P500
Kiém dinh A-D N N
Kiém dinh Cv-M \ \
Kiém dinh K-S \ \

Ghi chii: Gid thuyét Ho ciia cd ba kiém dinh: Bién Z, doc ldp va ham phdn phoi xdc sudt ¢é dang dong
nhat. Dau N biéu thi cho gid thuyét Ho dwge chdp nhan.

Dya vao mé hinh bién t6i wu da duogc xac dinh cho mdi chudi loi suat VN-Index va S&P500, tién hanh
trich xuat phan du chuan hoa 2,52y, cla moi chudi loi suit. Sau do, sir dung ham phén phdi bién thuc
nghiém dé chuyén doi z,,,Z,, sang gi trj xac suat hay gia tri tich phan u, = F,(z,, |QH) va v, =F(z, |QH)
. Két qua cac kiém dinh A-D, Cv-M va K-S trinh bay trong Bang 6 chi ra rang, gia thuyét bién u,,v, ladoc
1ap va c6 phan phdi dong nhat trong khoang (0,1) dugc thoa man.

Béang 7: Két qua wéc lwgng tham so moé hinh ARMA-GJR-Copula VN-Index - S&P500

Ham Copula Hé sb Gia tri wéc lwong

Gaussian p 0,07132""
o O01G48)

T - Student p 0,05267"

(0,01811)

A=A 0,00153

, , d , 15,11

Clayton a 0,09895""

(0,01833)

A, 0,00098

Tee 0.05000
by

(0,01059)

2 0,04445

T 0,03000

Ghi chii: ***% ** chi mirc Y nghia 1%, 5% twong iimg; sai s6 chudn (SE) dwgc trinh bay trong dau

ngodc don.
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Ké dén, cac bién déng nhét u, v cia mdi chudi loi suit duge xac dinh dua vao cac tham sb udce lugong cua
ham phan phdi bién thyc nghiém. Bién u, v 1a vector cac gia tri x4c suat twong (mg v4i mdi bién phan du
chuin héa (Z;) ctia mdi chudi loi suit, 1a hai bién ctia ham Copula dugc st dung dé woc luong hé ) phu
thudc va phu thude duoi.

4.5. Udc lwong tham sé mé hinh Copula

Tham s6 u6c luong cuia cac ham ) Copula va h¢ ) phu thudc duoi biéu thi cAu trac phu thudc gitra chudi
loi suat VN-Index va S&P500 dugc trinh bay trong Bang 7.

Céc ham copula ho Elliptical d6i xting (Gaussian, Student-t) va hai copula ho Archimedean bat d6i xting

Hinh 4: D6 thi hAm mat dd xac sudt Copula Gaussian (m) va Copula Student-t (n)

m) Copula Gaussian n) Copula Student-t

Hinh 5: D6 thi ham mat dj xac suit Copula Clayton (k) va Copula Gumbel (h)

k) Copula Clayton h) Copula Gumbel

(Gumbel, Clayton) dugc st dung dé xac dinh cAu trac phu thudc gitra hai chudi lgi suét duoc xem xét. Két
qua chi ra rang, hai chudi loi sudt VN-Index va S&P500 c6 mdi quan hé phu thudc. Hon nita, hé sé phu
thude dudi dudi (ZL) va duoi trén (/11,) chi ra rang cé hai thi truong ¢6 mdi quan hé phu thudc véi nhau khi
mot trong hai thi trudong sup d6 hoac bung nd. Tuy nhién, mbi quan h¢ phu thudc dudi nay la rat yéu. Ung voi
céc tham sb wde luong, dd thi ham mat do xac suit cua cac ham copula dugc biéu thi trong Hinh 4 va Hinh 5.

Dua vio gia tri cia AIC va BIC dugc trich xuét tir phwong phap MLE dugc trinh bay trong Bang 8, trong
b6n mo hinh copula dugc xem xét, mé hinh copula Clayton 1a mé hinh pht hop nhat véi dir liéu dau vao.
Nhu vay, tdn tai su phu thudc dudi dudi gitra thi truong chung khoan Viét Nam va thi truong chung khoan
M¥ khi xay ra sy sut giam gia manh tai mot trong hai thi truong, nhung sy phu thudc nay 1a yéu. Hé sb
Kendall Ty, = 0,05000 cua ham copula Clayton vé6i tham s6 « = 0,09895 chi ra ring, trong mot phién
giao dich, kha nang hai tri truong cung giam gia hodc cung tang gia s€ cao hon kha nang gia tai hai thi truong
bién dong nguoc chiéu nhau 14 5%.
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Bang 8: Lwa chon ham Copula phii hop qua Tiéu chuén théng tin AIC, BIC

Ham Copula Tiéu chuén thong tin
AIC BIC
Gaussian -16,52 -10,32
T - Student -30,30 -17,90
Clayton -35,01 -28,81
Gumbel -9,44 -3,24

Su phu thudc yéu hodc khong c6 mdi quan hé phy thudc thuong dugc tim thay trong cic nghién ctru xem
xét gitra thi truong can bién véi thi truong ching khoan phat trién, twong tu nhu mdi quan hé phu thudc
gitra thi truong chiing khoan Viét Nam voi thi truong My. Cu thé, cac nghién ctru van dung mat s6 mé hinh
GARCH két qua cho thiy ring mot sb thi truong can bién tai Chau Au, Chdu My Latin va Chau A khong
¢6 quan hé phu thudc vai thi truong M, trong doé c6 Viét Nam (Samarakoon, 2011; Thuan, 2011). Tuong
ty, khi van dung mé hinh GARCH-Copula, mbi quan h¢ phu thude yéu hodc khong cé mbi quan h¢ phu
thudc cling duoc tim thay gitra thi trudng can bién va thi trudng phat trién (Yang & cong sy, 2015; Mensah
& Alagidede, 2017).

5. Két luan va ham y chinh sach

Nghién ctru nay van dung mé hinh copula c6 diéu kién (ARMA-GJR-GARCH-skewed-student-t - Copula)
dé xem xét cdu truc phu thudc va sy phu thudc dudi giira thi truong chimg khoan My va Viét Nam cho mau
s6 liéu theo ngay bao gdm 3.636 quan sét tir ngay 04 thang 01 nim 2006 dén ngay 30 thang 12 nim 2020.
Loi thé ciia phuong phéap nay 1a n6 c6 thé moé hinh hoa sy phu thudc dudi giita hai thi trudng va khong dwa
trén gia dinh chudi loi suat c6 phan phdi chudn, phan anh sy bién dong bat d6i ximg (Jondeau & Rockinger,
2006). Két qua chi ra rang thi truong ching khoan My va Viét Nam ¢6 mdi quan hé phy thudc nhung & mirc
d6 yéu. Hon nita, sy phu thugc dudi dudi giita hai thi truong ciing duoc tim thay nhung khong dang ké. Hay
no6i cach khac, kha nang khi mot sy ki€n gay ra sy sut gidm gia manh vuot qua ngudng nao do tai thi trudng
nay it c6 kha nang gy ra su sut gidm vuot ngudng nao do ¢ thi truong con lai.

Vi vy, két qua ctia nghién ctru nay c6 ¥ nghia dbi véi cac nha hoach dinh chinh sach va cc nha quan ly
riii ro. Vi du, thong tin nay c6 thé gitp cac nha dau tu xay dung long tin, gia ting loi nhudn tiém ning va tim
kiém co hoi da dang héa riii ro khi nam giit cac ching khoan Viét Nam. Nhin chung, nghién ciru nay dong
gop dang ké vao tai liéu lién quan dén sy phu thudc 1an nhau giira thi trudng can bién va thi truong phat
trién dudi goc do cuc bién. Tuy nhién, viéc xem xét mdi quan hé phy thudc giira thi truong chimg khoan
Viét Nam v6i cac thi truong phat trién va thi truong méi ndi & Pong A c¢6 quan hé thwong mai va vi tri tri
dia ly gan gili van chua dugc xem xét. Pay ciing 1a goi ¥ cho nghién ciru tiép theo. Cubi cling, phuong phap
ludn dugc str dung trong bai bao nay ¢ thé dugc ap dung dé tinh toan gia trj rui ro (VaR) va trong s6 danh
muc dau tu toi vu.
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