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Bai bdo nay trinh bay mé hinh GARCH da bién (Multivariate GARCH-MGARCH )
tong qudt va mot s6 mé hinh GARCH da bién cy thé: Dong thoi cing dé cap 16i vin dé woe
lwgng va kiém dinh tinh phit hgp ciia mé hinh GARCH da bién va tmg dung mé hinh
GARCH da bién trong phan tich rii ro ciia mét sé 6 phiéu trén thi trneong chimg khodn
Viét Nam. Hon nira, bai bao con tmg dung mé hinh GARCH da bién dé phan tich sir bién
dong ctia hé s6 Béta cua cdc ¢ phiéu.

Tir khéa: Md hinh GARCH da bién, Phan phdi dusi ddy (fat tail distribution).

1. Mé diu

Nhu ching ta biét, trong céc Tinh vie quan ly quy dau tu, dinh gia ti san, dau tu chirng khoan,, ..
néu thiéu thong tin vé rii ro thi ta khé ¢6 thé dua ra duge chién luge diu tu thich hop. Khai niém rii ro
& day dugc do bang phuong sai ¢6 diéu kién cta loi suit mat loai tai san. M6 hinh phuong sai co diéu
ki¢n cua loi sudt mot loqi tai sin dugc phan thanh hai loai, loai thir nhét 1a ding mét ham chinh xac dé
danh gia phuong sai 0’,2 . loai thir hai la ding mot phuong trinh ngiu nhién dé mé ta G‘f .

Mo hinh phuong sai ¢6 diéu Kién clia sai sé thay doi ty hdi quy (Autoregressive conditional
heteroscedastic- ARCH), duge Engle [4] dé xut nam 1982. Day 1a mé hinh thude loai thir nhét va 1a
mb hinh dau tién dua ra co s& Iy thuyét dé mé hinh héa riii ro. Cho dén nay, n6 vin dugc diing mdt cach
pho bién dé md ta va dyr bao rii ro ctia chudi thoi gian. Sau sy thanh cdng cila m hinh ARCH, nhiéu
the gid da dé xuat thém nhiéu mo hinh [3], ching han: M& hinh ARCH téng quét ( GARCH) ciia
Bollersev (1986), M6 hinh AGARCH (Asymmetric GARCH) ciia En gle (1990), Mé hinh GARCH
dang mi (EGARCH) cua Nelson (1991), Mé hinh APARCH (Asymmetric Power ARCH) ciia Ding,
Granger & Engle (1993)...

Trong khi cdc mé hinh ARCH/GARCH don bién chi dirg lai & viée md hinh héa va du béo sy bién
dong (rui ro) cia mdt chudi thoi gian. Nhung thuc té thdy ring, trén thi truomg khong chi ¢6 sy bién
dgng ciia mdi tai san tai chinh ma sy tac dong chéo ciia cdc tai san hay céc thi truong khéng ngimg thay
ddi theo thori gian. Mét loat céc ciu hoi dit ra nhu: Sir bién dong cua thi truomg nay ¢é dan 16i s bién
dong ctia thi trieong kia hay khong? Néu ¢é thi truyén tde ding theo cdch truc tiép ( thong qua phuong
sai) hay gidn tiép (théng qua hiép phwong sai)?... Do d6 viée nghién ctru cdc mé hinh da bién nhu la
mot 18 tr nhién dé phit hop véi thi trudng thye té.

M&b hinh GARCH da bién ( Multivariate GARCH-MGARCH) 1a mdt mé& réng ctia mé hinh GARCH
don bién. Md hinh MGARCH ciing ¢6 nhiéu cach tiép can, trong d6 chi yéu phén thanh 2 nhém: phén
tich tryc tiép ma trdn phuong sai c6 diéu kién va phan tich ma tran phuong sai ¢o diéu kién qua mot
bién trung gian. Chiing ta ¢6 mot s6 16p mé hinh MGARCH [3] tiéu biéu: M6 hinh VEC ciia Bollersley,
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Engle va Wooldridge (1988), M6 hinh BEKK (Baba-Engle-Kraft-Kroner- BEKK) dugc Engle va
Kroner dé xuit 1995, Cic mé hinh nhén t6 (Orthogonal-GARCH, GO-GARCH...) cia Alexander
(2000), M6 hinh CCC (Constant Conditional Correlation-CCC) ciia Bollerslev (1990), M6 hinh DCC
(Dynamic Conditional Correlation-DCC) cia Engle (2002), ctia Tse va Tsui (2002),... Cac mo hinh
MGARCH khong nhirng mé hinh héa, dy bao dugc phuong sai ma con mo hinh héa, du bao duge hiép
phrong sai ctia lgi suét céc tai san.

Chiing ta ¢6 thé img dung md hinh GARCH da bién dé nghién ciru nhiéu vén dé: Xac dinh gia trj rai
ro VaR (Value at Risk) ctia danh muc dau tur, Dinh gid tai san bﬁng mo hinh CAPM,...

Ngoai phan gii thiéu, bai bio duge cdu triic nhu sau: Phin 2 néu mé hinh MGARCH tdng quat va
mét s md hinh MGARCH cu thé; Phan 3 trinh bay vé udc lugng va kiém dinh tinh phi hop ciia mé
hinh MGARCH; Phén 4 tmg dung md hinh MGARCH trong phén tich rai ro ciia mot s6 ¢6 phiéu trén
thi trrdng chimg khoan Viét Nam; Phan S dva ra mét s két ludn va vén dé tiép tuc can nghién ctu.

2. Mé hinh GARCH da bién :

Trude tién ching ta néu lai md hinh GARCH(p,q): Gia sir ta xét mdt chudi lgi sudt {7, } c6 diéu kién:

{r !'3,4} ,voi 3, 1a tap thong tin lién quan t6i 7, c6 duge t6i thoi diém ¢-1.
M5 hinh ARMA (m,n) mé ta loi sut trung binh vi mé hinh GARCH(p,q) mé ta phuong sai.

. Phuong trinh trung binh
B= MU, f =G+ 2+ 0, (1)
i=l i=l
. Phuong trinh phuong sai

u, =0,,, € lacac bién ngdu nhién doc 1ap cling phan phéi,

2 _ 2 2
o, =a,+ iaiu,_, +i: Bo, ;- )
J=

i=1

max{ p.q)
&> 08,550,205 By 8,2 0; i (@, +B)<]

i=1

Mb hinh GARCH don bién méi chi mo hinh héa va dy bao duge phuong sai cua chudi lgi sut.
Nhung khi nghién ciru cac van dé, chfmg han: rii ro cua danh myc dau tu, lira chon danh muc t8i w, ...
lai doi hoi ching ta can phin tich sy tic dong ctia cace chudi loi suat vai nhau. Pay la vin dé kha quan
trong trong nghién ciru kinh té, mé hinh GARCH da bién cho chiing ta mdt cach tiép cin giai quyét van
dé trén,

Xét véc to lgi sudt: 7, = (1,575,505 Ty, ) > trong d6 7;, 12 1gi sudt ciia tai san thir i tai thoi diém 7,
r,=log(F,/B,,) .

Mb hinh GARCH da bién c6 dang

r,=1,(0)+u,

1
= T
u,=H2(0)z,
trong do :
6 1a véc to tham s,

1,(0) 1a trung binh ctia 7, tng véi tham s6 8 ,
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H (6)-ma tran phuong sai cia 7, {mg v6i tham sb 0,
z, -1a céc bién ngau nhién doc 13p, cing phan phoi xdc sudt, E(z,)=0 va Var(z,)=1,.
Taco

1 1
Var(r,| 3,.,) =Var(u, | 3,_,) = H}Var(z, | 3 NH?)'=H,,
3, la thong tin ¢ dén thoi diém t-1.
Phin tiép theo ta xét mot s6 céch phén tich cy thé déi véi ma tedn H, (6):

2.1.M@é hinh VEC
Mo hinh VEC duoc dé xuét bai Bollerslev ndm 1988. M6 hinh ndy ¢6 dang nhu sau:

vech(H))=c+ iA vech(u,_u, )+ i B vech(H,_,),
j= =

(3)

\

trong do

LYPRERION P
veCh(H:) = vech _ (h|1.n-"-h1vi.nhu.n-"' th.:""'-'hNN,;)T
hNi,: s hNN o

,A; va B; 1a cic ma trgn tham s6 cép N(N+1)>< N(N+1).

2
Trudmg hop riéng khi p=g=1 ;N=2, khi 46 m6 hinh (3) cé dang nhur sau:
By, G Qy G, 4a; ulz-l b, b, by, Pyt
hy |Z16 | G @y Gy || Uy, | T by by by ||
hy,, ¢;) \@y @y Gy ){u, by by by )\ by,

Nhur viy, trong mé hinh VEC moi phuong sai va hiép phuong sai ¢6 diéu kién phu thudc vao tré cia
binh phuong sai s, tich chéo ciia céc sai s6 va tré ctia cée phuong sai c6 diéu kién, cic higp phuong sai.
Khi sir dung md hinh VEC tdng quat trén, ta gap mot s6 kho khan: Truée hét, sb tham s6 cén wée

N(N—I)Jz LNV +D)

> , 12 16n ; trudmg hop riéng khi p=¢=1 va N=3 thi s6

tham s cin ude lugng 1 78. Diéu thir hai, mo hinh can ¢6 mot s6 diéu kién dat ra dé dam bio ma tran
H, 1a xéc dinh duong v&i mi t.

lugng, (p+ Q)[

Trong truomg hop dic biét, néu A g va B ¢ la cac ma trén dudng chéo thi mé hinh VEC goi la md
hinh DVEC ( Diagnol VEC). Khi d6 s6 tham sé cia md hinh DVEC can uée lugng s& la

(N+1)
2

N ¢ x
(ptg+l) , trudmg hop néu p=¢=1 va N=3 thi s6 tham s6 can uéc lugng 12 18, hon nita

ma trin H, théa mén diéu kién xéc dinh duong voi moi t.
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2.2. Mé hinh BEKK
M5 hinh BEKK' dua ra mét céch tham s6 méi ciia , dé dam bao diéu kién xac dinh duong ciia nb.

Ma trdn F, ciia mé hinh BEKK dugc biéu dién nhu sau:

K P K
H,=CC + iZA,;.uHu;_ WY D> Bl B 0)

J=1 k=l $=lk=1

trong d6 A, ,B,q. vaC' 14 céc ma tran tham s6 cdp N x N, C 1a ma trén tam gidc dudi.

. N(N +1
S6 tham s6 ciia mé hinh BEKK cén uéc lugng 13 (p+q)KN? + -(T)-, trudng hop riéng

p=g=1, N=3 va K=1 thi s6 tham s6 can uéc luong 1a 24. Khi Ay . B, 1a cic ma trin dudng chéo thi sé

: N(N +1

tham s clia md hinh BEKK cén uéc lugng giam xudng con (p +q)KN + ——(2—), va dic biét
néu p=q=1,N=3 va K=1 thi sé tham sé cin uéc luong 13 12.

2.3. Mé hinh DCC |

Trong phén ndy, chiing ta trinh biy m6 hinh DCC ciia Engle.  md hinh DCC ma trin H , duge
biéu dién nhu sau:

H,=DRD,, (5)

o day:

D, 1a ma tran dudng chéo cip N : D, = diag( ':f,...,hx;,) , h, (i=1,...,N) la cic phuong
sai c6 diéu kién.

, /2 112 . 172 /2 o 1 e oa s e bk
R, =diag(q,,, ,-.-.qyy, )0, diag(q, e3eesQuie ) » YOI O = (qm ) vy 18 ma tran ddi ximg xac

' u
dinh duong, va duge gia thiét: O =(1-a - f)Q+ae_,_, + B0, . €, = ___;_
>

it

@, 3 1a chc s6 khong am théa min & + B <1, Q 13 ma tran phuong sai khéng diéu kién cip
NxN ciag,_,.

Trong trudng hop dic biét @ = [)’ =0, khi d6 ma tran Q khéng phu thude t, thi mé hinh DCC

chinh 14 md hinh CCC. Ma tran H, ciia md hinh CCC ¢6 biéu dién H, = D,RD, = (p, [k, h,, ).
véi R=(p;) 1a ma tran déi ximg xéc dinh duong véi p, =1,Vi=1,..., N va khong phu thudc t.

N(N +5)

Trong truong hop Aj; 18 GARCH(1,1) thi mé hinh CCC can ude lugng tham s6, va ma

tran H, xac dinh duong khi va chi khi N phuong sai ¢6 diéu kién hm. i=1,...,N, duong va R 1a xac
dinh duong.

Sau ddy ching ta s€ trinh bay phuong phap uéc lugng mé hinh MGARCH va kiém dinh tinh pht
hgp ciia mé hinh.
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3.Uée lwgng va kiém dinh mé hinh

3.1. Ube lugng mé hinh

Dé udc lugng md hinh MGARCH chiing ta thudng ding céc phuong phép: Phuong phép hop 1y cuc
dai (Maximum Likelihood-ML), Phuong phép twa hop 1y cye dai (Quasi-maximum likelihood-QML).
Khi sir dung phuong phap ML dé uéc luong thi cin gia thiét vé ham mat d6 xac sudt ciia z,, ky higu

lag(z,,77) . Dya trén mau gdm T quan sét, ta xdy dyng log ham hop ly:

L(@.m)=) log f(r,(0),1]3,.,)

trong do

| 1
F@On|S.L)=H, | g(H, (r,— 1,),n).
Trong trudng hop, phan phoi cia 2, duge gid thiét 1a phan phéi chudn nhidu chidu thi bidu thirc log
ham hop 1y c6 dang sau:

17(9)———Zlog|H|—52(r 1) H (- ).

1=l

Nhung thye té, phan phéi cita phan I6n cac chudi dif liéu tai chinh ¢6 phan phéi dudi day ( c6 hé sb
nhon lon hon 3), chimg to thi trudng ¢é nhing bién dong lén va mire ton that cao, cling c6 nghia la ¢6
nhiéu gié trj cyc tri hon so Vi phan phoi chun. Khi mé ta dit lidu ¢6 phin phéi dudi day, ngudi ta ¢
thé gia thiét phan phdi cia z, 1a phan phéi Student nhiéu chiéu dé uéc lugng. Hon nira, ching ta ¢6 thé

str dung phén phdi Skewd-Student nhiéu chidu dé mé ta cho vée to loi sudt 6 phén phéi dudi day, no la

mot s m& rong cia phan phoi Student nhiéu chiéu, né vira thé hién dugc tinh chit phan phdi dudi day
ciing nhur tinh chét léch cia phan phoi.

3.2. Kiém dinh

Khi dp dung mé hinh, ching ta phai tién hanh kiém dinh tinh phit hgp clia md hinh. Mé hinh
MGARCH ¢6 mot s6 cac tha tuc kiém dmh chang han: Kiém dinh tinh ding, Kiém dinh dang phén
phdi. Trong kiém dinh tinh dimg, ciing gidng nhu md hinh GARCH don bién, chiing ta thudng sir dung

cac kiém dinh cua Box-Pierce/Liung-Box, Kiém dinh nhan tir Lagrange, chan doan déi véi phan dur u,,

binh phuong phin du 7, phin dir chudn héa Z,, va binh phuong ctia phin dur chudn héa 27 . Kiém
dinh Jarque-Bera sir dung dé kiém dinh phan phéi chuin ciia bién ngau nhién.

4. Ung dung mé hinh GARCH da bién trong phén tich rii ro ciia c6 phiéu trén thi truong
chirng khoéan Vi¢t Nam

Trong phan nay, ching ta img dung mé hinh GARCH da bién dé phan tich riii ro déi véi mot s6 ¢d
phiéu duge tinh trong CafeF Blucchips. S6 ligu st dung 1a gia dong cira (P ) ctia cac ¢b phiéu ciia
CafeF Bluechips va chi so VNINDEX, tir ngay 1/10/2009 dén ngdy 30/3/2012; va chudi loi suit ciia
céc chi s6 duge xéc dinh nhir sau; 7= In(p/p,..).

4.1. Thing ké mé ta ciia mdi chudi loi sudit

Ta 6 bang théng ké md ta ciia loi sudt cic cb phiéu:
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Bing 4.1. Théng ké mé ti cic chudi lgi suit

RBVH RCTG RDHG RDPM RFPT RHAG RHPG RITA RKDC
Mean 0.001162| -0.00081 -0.00146| -0.00077 -0.00061 -0.00246 -0.00178 -0.00211 -0.0013
Jarque-Bera 21 ,9(]459] 2126.552 3082347  0.120605  46601.26( 6980381 57736.41 44402.5 48020.42
Probability 0.00001 B] 0) 0 094148 0 0 0 0 0
Observations 622 622 622 622 622 623 622 622 622

RPVF RSJS RSSI RSTB RVCB RVIC RVN RVNM

Mean -0.00204 ‘ -0.00285 -0.00238] -0.00053 -0.00095 0.000664 -0.00041 7.15E-05
Jarque-Bera 4.12604 1175641 635516.3 5229858 137.7085 331021.4 8.868347 423200.1
Probability 0.12707| 0 0 0 0 0| 0.011865 0
Observations 622 622 622 622 622 622 622 622

Theo bang thdng ké md ta, ta thiy lgi suét trung binh cua da sb cic chudi 12 4m (chi ¢6 lgi sudt trung
binh ctia 3 chudi RBVH, RVIC, RVNM Ia dwong), va dua theo kiém dinh Jarque-Bera cic chudi lgi
sudt déu khong tudn theo phén phéi chudn & mirc 5%, ngoai trir 2 chudi RPVF va RDPM.

4.2. Két qua woc lwgng mé hinh MGARCH

Trong phin nay, ching ta sir dung 3 mé hinh GARCH da bién: M6 hinh DVEC, Mé hinh CCC va
Mb hinh BEKK dé phan tich sy bién dong cho mét s6 chudi lgi suat. Trude tién ching ta kiém dinh tinh
dimng ctia céc chudi lgi Suat;

- Kiém dinh tinh dirng cia cic chudi lpi suit:

Bing 4.2. Kiém dinh tinh dirng cic chudi loi suit

RBVH RCTG RDHG RDPM RFPT RHAG RHPG RITA KDC
t-Statistid  -19.9317] -20.4614 -25.1571| -23.3737] -23.5626( -21.3487 -22,725)| -22.7434 -22.9227
Prob. 0.0000 0.0000 0.0000) 0.0000 0.0000 0.0000 0.0000)] 0.0000 0.0000;

RPVF RSIS RSSI RSTB RVCB RVIC RVNM RVN
t-Statistic -20.7253 -22.8154 -23.8347 -23.8347 -24.3605 -21.3261 -21.3261 -22.5329
Prob. 0.0000 0.0000) 0.0000 0.0000 0.0000 0.0000 0.00 0.0000

Theo két qua ciia kiém dinh Dickey-Fuller ta thiy cic chudi lgi sudt déu 1a cac chudi dimg & tét ca
cac mirc y nghia 10%, 5%, 1%.

Dura trén luge dd tuong quan ciia cac chudi lgi suit, ta lya chon duoc phuong trinh trung binh cho
cac chudi 1a AR(1). Sau khi uéc lugng cac phuong trinh trung binh, ta thyc hién kiém dinh hi¢u g
ARCH dbi véi cac chudi binh phuong ciia phin dur va tim duoc cde chudi: RVN, RCTG, RVCB,
RBVH, RKDC,RDPM, RPVF c6 hiéu trng ARCH.

Tiép theo, chiing ta lira chon céc ¢b phiéu BVH, CTG, VCB, KDC dé phan tich thir nghiém cho mot
s6 mé hinh MGARCH.

Trong cic két qua udc luong dudi day, GARCH1, GARCH2, GARCH3, GARCH4 la ky hiéu cho
phuong sai tai thoi diém t cua cac chudi lgi suat RBVH, RCTG, RVCB, RKDC tuong trng; COV1_2,
COVI1_2,COVI1_2 la hiép phuong sai cia RBVH véi cac chudi RCTG, RVCB, RKDC tuong g ;
COV2_3, COV2_4 1a higp phuong sai ciia RCTG v6i RVCB, RKDC tuong (g, va COV3 4 la hiép
phuong sai ciia RVCB va RKDC. Ta c¢6 két qua ude lugng thu dugc nhur sau:
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a. Mé hinh DVEC

Ta ¢ két qua wdc lugng cac phuong trinh trung binh, cée phuong trinh phuong sai va hiép phuong
sai cua céc chudi lgi suat:

RBVH = 0.000853470664909+0.158339002158*RBVH(-1)+e

RCTG = -0.0014408493666+0.0155476915199*RCTG(-1)+e

RVCB =-0.00184765654639-0.0333157837856*RVCB(-1)+e

RKDC =-0.000712827776812+0.0645313749895*RKDC(-1)+e

GARCHI = 9.98484091256e-05 + 0.183245804163*RESID1(-1)"2 + 0.77004716643*GARCH1(-1)

GARCH2 = 1.30019937353e-05 + 0.149436575934*RESID2(-1)*2 + 0.848716271326*GARCH2(-1)

GARCH3 = 9.41606073969¢-06 + 0.121845571302*RESID3(-1)"2 + 0.88102710208*GARCH3(-1)

GARCH4 = 2.04382198984e-05 + 0.0567446044464*RESID4(-1)"2 +
0.886978040983*GARCH4(-1)

COV1_2=0.16547998528 1 *RESID1(-1)*RESID2(-1) + 0.808425358235*COV1_2(-1)

COV1_3 =0.149424528431*RESID1(-1)*RESID3(-1) + 0.823670093851*COV1_3(-1)

COV1 _4=0.101971617001 *RESID1(-1)*RESIDA4(-1) + 0.826447171418*COV1_4(-1)

COV2_3=0.134937707733*RESID2(-1)*RESID3(-1) + 0.86472078558*COV2_3(-1)

COV2 4 =0.0920853918448*RESID2(-1)*RESID4(-1) + 0.867636269234*COV2_4(-1)

COV3 4 =0.0831509395441*RESID3(-1)*RESID4(-1) + 0.883997563942*COV3_4(-1)

Dua trén kiém dinh Portmanteau vé& sy ty tuong quan cho hé céc phén dur chudn hoa ta thay mé hinh
phit hop. Tuy nhién, theo kiém dinh Jarque-Bera ta thiy phan phdi dong thoi ciia céc phan dur khong
tuin theo quy ludt phan phdi chuin, hon nita céc chudi phan dw déu khong cé phan phéi chuin véi cac
mirc y nghia 1% va 5%. Dua trén két qua uéc lugng ta c6 do thi md ta su bién déng cia phuong sai,
hiép phurong sai cua céc chudi loi suat:

Hinh 4.1. Dé thi sy bién djng cia phwong sai, higp phuwong sai ciia cic chubi

—— GARCH_D1
—— GARCH_03

100 200 300 400 500 600

GARCH_01_02  GARGH_01_D3
— GARCH_D2_03 GARCH_D2_04
— GARCH_03_ 04 —— GARCH:01_04
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b. Mé hinh CCC

Ta ¢6 cic phwong trinh wéc lugng:

RBVH = 9.21869800179¢-07+0.130053835523*RBVH(-1)

RCTG = -0.00189737815572+0.00815246552319*RCTG(-1)

RVCB =-0.00248257228928-0.017380919707*RVCB(-1)

RKDC = -0.00107129436186+0.06743083916*RKDC(-1)

GARCH]1 = 0.000229125713625 + 0.405132448808*RESID1(-1)"2 +
0.488468378763*GARCHI1(-1)

GARCH2 = 5.0470895769¢-05 + 0.264144996287*RESID2(-1)"2 + 0. 690280567705*GARCH2( 1)

GARCH3 = 0.000126201249482 + 0.264151143178*RESID3(-1)"2 +
0.540626243134*GARCH3(-1)

GARCH4 = 5.77048158387¢-05 + 0.282607120258*RESID4(-1)"2 + 0.61753568774*GARCH4(-1)

COV1_2=0.385213757668*@SQRT(GARCHI*GARCH2)

COV1 3 =0.417768993123*@SQRT(GARCH1*GARCH3)

COV1_4=0.334188262298*@SQRT(GARCH1*GARCH4)

COV2 3 =0.602520535307*@SQRT(GARCH2*GARCH3)

COV2_4=0.324762512026*@SQRT(GARCH2*GARCH4)

COV3_4=0. 34934l447927*@SQRT(GARCH3*GARCH4)

Dua trén kiém dinh Portmanteau vé sir tu trong quan cho hé céc phan du chudn hoa ta thay mo hinh
ph hgp. Tuy nhién, theo kiém dinh Jarque-Bera ta thdy phan phéi dong thoi cia cac phan du khong
tudn theo quy ludt phan phdi chuén, hon nita cac chudi phin du déu khong ¢ phan phdi chuin véi cac
mirc y nghia 1% va 5%. Duya trén két qua ude lugng ta cé do thi mo ta sy bién dong cta phuong sai,
hiép phuong sai ciia cac chudi lgi suat:

Hinh 4.2. Dd thi sw bién djng ciia phwong sai, hi¢p phwong sai ciia cic chudi
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c. Mo hinh BEKK

Ta ¢6 cic phwong trinh wéc lwgng

RBVH = 0.000853470664909+0.158339002158*RBVH(-1)

RCTG =-0.0014408493666+0,0155476915199*RCTG(-1)

RVCB = -0.00184765654639-0.0333157837856*RVCB(-1)

RKDC = -0.000712827776812-+0.0645313749895*RKDC(-1)

GARCHI1 =9.98484091256€-05+0.183245804163*RESID 1(-1)"2+0.77004716643*GARCH1(-1)

GARCH2 = 1.30019937353e-05+0.149436575934*RESID2(-1)"2+0.848716271326*GARCH2(-1)

GARCH3 = 9.41606073969¢-06+0.121845571302*RESID3(-1)*2+0.88102710208*GARCH3(-1)

GARCH4 = 2.04382198984¢-05+0.0567446044464*RESID4(-1)"2+0.886978040983*GARCH4(-1)

COV1_2=10.165479985281*RESID1(-1)*RESID2(-1)*RESID1(-1)*RESID2(-1)*RESID1(-
1)*RESID2(-1) + 0.808425358235*COV1_2(-1)*COV1_2(-1)*COV1_2(-1)

COV1_3=0.149424528431*RESID1(-1)*RESID3(-1)*RESID1(-1)*RESID3(-1) +
0.823670093851*COV1_3(-1)*COV1_3(-1)

COV1_4=0.101971617001*RESID1(-1)*RESIDA4(-1) + 0.826447171418*COV1_4(-1)

COV2_3 =*RESID2(-1)*RESID3(-1) 0.134937707733*RESID2(-1)*RESID3(-1)*RESID2(-
1)*RESID3(-1)*COV2_3(-1) + 0.86472078558*COV2_3(-1)*COV2_3(-1)

COV2_4 =*RESID2(-1)*RESIDA4(-1) 0.0920853918448*RESID2(-1)*RESID4(-1)*COV2_4(-1) +
0.867636269234*COV2 _4(-1)

COV3_4 =*RESID3(-1)*RESID4(-1)*RESID3(-1)*RESID4(-1) 0.083150939544 1 *RESID3(-
1)*RESID4(-1)*COV3_4(-1)*COV3_4(-1) + 0.883997563942*COV3_4(-1)

Dyra trén kiém dinh Portmanteau vé sy ty twong quan cho hé céc phan dur chudn héa ta thdy mé hinh
phit hop. Tuy nhién, theo kiém dinh Jarque-Bera ta thiy phan phdi dong thoi ctia cac phén dir khéng
tuan theo quy ludt phan phdi chudn, hon nira cac chudi phan du déu khong cé phén phdi chuén véi céc
mirc Y nghia 1% va 5%. Duya trén két qua uée lugng ta ¢6 6 thi mé ta sy bién dong cia phuong sai,
hiép phurong sai clia cac chudi lgi suat:

Hinh 4.3. D6 thi s bién déng cia phwong sai, hi¢p phwong sai cia cic chudi
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Nhu véy, theo kiém dinh vé sy tir tuong quan cta h¢ cic phin du chuin héa ta thiy cac md hinh:
DVEC, CCC, BEKK déu phi hop. Hon nira, dya vao thong tin gid trj him hop ly, céc tiéu chuin
Akaike, BIC ciia 3 m hinh nay, ta thdy gi4 trj cia ching gin bang nhau nén cic md hinh c6 thé ding
dugc. Tuy nhién kiém dinh vé phin phdi chuén déng thoi cia phin du chudn héa & ca 3 md hinh déu bj
bac bo, diéu do cho ching ta thiy néu nghién céru danh muyc 1ap tir 4 ¢b phiéu ndy ma ding gia thiét
phan phdi chuén 12 khéng phi hop véi di ligu thyc té.
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Khi sir dung mé hinh VEC dé phan tich, ching ta can dit ra mgt s6 diéu kién dé dam bao tinh xac
dinh dwong ctia ma trin H, véi moi t, tuy nhién van dé nay d6i véi mé hinh BEKK dé dang thuc hién

hon. Khi wée lugng, sb tham sb cin udce lugng trong 2 mé hinh VEC va BEKK 16n hon sb tham sb can
wée lrgng trong mé hinh CCC khi sb chiéu 16n. Hon nira, diéu kién dé dam bao tinh xdc dinh duong

cua H, véi moi t trong md hinh CCC ciing don gian hon mé hinh VEC. Do do, ching ta c6 thé sir dung
md hinh CCC thuén tién hon so véi cac mé hinh VEC, BEKK téng quat.
4.3. Phan tich sw bién dpng ciia h¢ sé béta ciia mt s6 ¢6 phiéu
M6 hinh CAPM mé ta mbi quan hé gitra rii ro va lgi nhuan ky vong:
E(rf)—rf = BE(n, :—rf)
trong d6 hé so béta cua tai san ( hoac danh muc) cung cap théng tin cho ching ta dé: x4c dinh mirc do
rii ro ciia tai san, xdc dinh phan bu rii ro cia tai san, va nhirng thong tin dé dinh gia hop ly cua tai san

i ro.

Udc lugng hé s6 béta co diéu kién trong md hinh CAPM:

B =

_cov,., (ristin)

vart -1 (rm )

E. (r)-ra =B E (n,—1s)

trong d65-15Va%,_; i hé sé béta va phuong sai c6 didu kién Idy theo tap thong tin c6 t6i thai diém t-1.
Chiing ta 4p dung cac mé hinh MGARCH dé dyr bao phuong sai va hiép phuong sai cia cac chudi
lgi sudt ciia cac cd phiéu va chudi lgi suat cua chi s6 VNindex, két qua kiém dinh mé hinh pha hgp.
Dura trén két qua udce lugng, ching ta chi ra dugc su bién dong cua hé s6 béta ciia mét s ¢d phiéu.
Hinh 4.4: D thi sw bién dong cia hé s0 Béta ¢6 diéu kién (Ung dung mé hinh DVEC)
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5. Két ludn

Bii bao ndy, trinh bay mo hinh GARCH da bién tong quat, va mét s6 16p mé hinh cu thé: M4 hinh
VEC, M6 hinh DCC, Mé hinh BEKK. U'ng dung 3 mo hinh cy thé ( mé hinh VEC, BEKK, DCC ) dé
dy bdo phuong sai va higp phuong sai cho 4 chudi lgi suat ciia 4 ¢d phiéu. Dya trén két qua uée luong
cée md hinh MGARCH, chiing ta phan tich sy bién dong ciia chudi bé ta clia céc ¢d phiéu. Hon nira, bai
viée da thye hién mét sb kiém dinh: Kiém dinh ty twong quan, phin phéi chudn nhiéu chiéu, dé danh gia
su phit hop clia cdc mé hinh.

Nhu vy cac md hinh VEC, DCC, BEKK néi riéng hay mo hinh GARCH néi chung 12 sy md cia
md hinh GARCH don bién. Theo cac mé hinh GARCH da bién ta c6 thé c6 thé phan tich va di béo ca
phuong sai va higp phuong sai ciia céc loi suét, gilp ching ta c6 nhitng két qua tét hon trong phan tich
rii ro ctia danh myc gdm nhiéu tai san. Tuy nhién, trong phan tich do bién déng nhiéu chidu con c6
nhiéu vin d¢, ching han: Céc kiém dinh chin doan, M hinh phin phdi dudi ddy, phin mém phan
tich,... can duge tiép tuc nghién ciru.
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