BO GIAO DUC VA PAO TAO
TRUONG DAI HOC KINH TE QUOC DAN

NGUYEN THU THUY

NGHIEN CUU CAU TROC PHU THUOC GIUA CAC
THI TRUONG TAI CHiNH VA UNG DUNG TRONG
DO LUGNG RUI RO TREN THI TRUONG
TAI CHINH VIET NAM

CHUYEN NGANH: KINH TE HOC (TOAN KINH TE)
MA S0: 62310101

LUAN AN TIEN ST KINH TE

Nguoi huéng dan khoa hoc:
1. PGS. TS. TRAN TRONG NGUYEN
2. PGS. TS. NGUYEN VAN QUY

HA NOI - 2018




LOT CAM POAN
Nghién ctru sinh da doc va hiéu vé cdc hanh vi vi pham su trung thuc trong hoc
thuat. Nghién ctru sinh cam két bang danh dy ¢4 nhén rang nghién ctru nay do nghién ciru
sinh ty thyc hién va khong vi pham yéu cau vé su trung thyc trong hoc thuat.
Ha Noi, ngay ... thdng ... nam 2018
Nguwoi hwong déan khoa hoc Nghién ciru sinh

PGS.TS. Trin Trong Nguyén Nguyen Thu Thiy



LOI CAM ON

Trong qud trinh thyc hién luan dn, t6i da nhan dugc sy gitp do nhiét tinh, tao

diéu kién thuan loi cua gido vién huéng dan, dong nghiép, gia dinh va ban be.

Téi xin chin thanh cam on PGS. TS Tran Trong Nguyén va PGS. TS Nguyén

Vin Quy vé sy hudng din nhiét tinh trong sudt qud trinh toi 1am lun 4n.
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béu ciia quy thay c6 va déng nghiép dé ban luan 4n nay dugc hoan thién hon.

T61 xin tran trong cam on.
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MO DAU
1. Ly do lwa chon dé tai

Trong thoi dai hoi nhap ngay nay, nén kinh té cia mdi qubc gia chiu su anh
hudng sdu sic tir nén kinh té thé gidi, ddc biét 1a trong thoi ky khing hoang kinh té thé
gidi. Trude nhitng bién dong tai chinh thé gidi, cdc nudc khac nhau bi anh hudng theo
céc cdch va mic d6 khéc nhau, do yéu t6 lich sit, van héa, chinh sdch va strc manh tai
chinh khédc nhau. Trong nhiing nim gan day, thi truong tai chinh thé giéi da ching
kién sy d6 v& cta nhiéu to chirc va dinh ché tai chinh 16n, chang han: khing hoang tai
chinh toan cau (2007-2008), khiing hoang ng cong Chau Au (2010), ... Hau qua 1a 1am

suy giam kinh té toan cau.

Ngoai mbi quan hé giira nén kinh té cic qudc gia khac khau, ngay trong nén
kinh t& mdi quéc gia, cdc thi truong tai chinh ciing ¢6 mbi quan hé mat thiét véi nhau.
Su bién dong trén moi thi trudng (hodic mot nhém cdc thi trudng) nay cé thé tic dong

manh mé€ dén sy bién dong cua cdc thi truong khac va nguoc lai.

Boi vdy, viéc nghién ctru dé nhéan dién, do ludng va phong ho rii ro nham gitip
giam thiéu ton that, dam bao hoat ddng an toan, hiéu qua cia céc to chic tai chinh néi
chung va ctia cdc nha dau tu c4 nhin ndi riéng ngay cang trd thanh van dé& quan trong
va buc thiét, diac biét 1a thoi ky kinh té Viét Nam dang ngay cang hoi nhap vao nén
kinh té thé gidi. Pé 1am t6t didu d6, nhat thiét phai nim bat va do luong duoc muc do

va cau tric phy thudc giita cdc thi trudng tai chinh.

Nhu vdy, nghién ctru ciu tric phy thudc gitta cdc thi trudng tai chinh ¢ pham
vi trong nudc va trén thé gisi déu can thiét, gidp ching ta nim bat dugc quy luat van
hanh ctia nén kinh té va ludng trudc duge nhimng rui ro tiém an trong né; dong thoi
¢6 thé dénh gid dugc mirc do rai ro khi dau tu vao mot danh muc dau tu tai chinh
gdm nhiéu loai tai san trong d6 c6 ca tai san trén thi trudng trong nude va trén thi
truong qudc té, tir d6 udc luong dugc ton that c6 thé xay ra khi ¢6 bién dong xau trén

thi truong.

Trong tam hiéu biét cua tic gia, cho dén nay con rat it nghién ciru vé cdu tric
phu thudc gitra cic thi truong tai chinh Viét Nam trong nudc va gilra thi trudong tai
chinh Viét Nam véi thi truong tai chinh thé gidi. Véi su can thiét vé nghién ctu ciu
tric phu thudc giita cdc thi truong tai chinh, dong thoi hi vong 1am giau thém céc
nghién ctru thyc nghiém trong linh vuc nay tic gia lwa chon dé tai “Nghién citu cdu
triic phu thudc gitta cdc thi truong tai chinh va ung dung trong do lwong rui ro trén thi

trweong tai chinh Viét Nam”. Luan 4n du kién st dung phuong phép nghién ctru tién



tién, hién dai va tng dung thuc nghiém véi sé lidu vé céc thi truong tai chinh Viét
Nam va thé gi6i, gitip md ta cdu tric phu thudc theo nhiéu phuong dién véi cic két
qua ude lugng tot. Cac thi trudng dugce nghién clu trong thi truong chimg khodn va
TTNH & Viét Nam; mot s6 thi trudng chimg khoén thé gioi.

Nhu chiing ta dd biét, mdi mé hinh hodc phuong phap dinh luong thuong gin
v6i nhitng gia thiét nhat dinh. Viéc dat gia thiét nay s& gidp chiing ta d& dang nghién
ctru md hinh hon. Tuy nhién, han ché 1a c6 khi nhiing gia thiét nay lai khong phit hop
v6i diéu kién thi truong thyc té. Khi d6, rat cin phat trién nhitng cong cu do ludng méi
phit hop hon véi diéu kién thuc té thi truong. N6i riéng, ban chit phu thudc giita ty
sudt sinh 1oi trén cdc thi truong tai chinh da tré thanh van dé néng, gdy nhiéu tranh cii
gifra cdc nha kinh té hoc trén ca linh vuc han 1am va thuc tién. Céc cong cu do luong
phu thudc tuyén tinh dang dugc sir dung pho bién hién nay thi khad don gian khong thé
md ta mot cach chinh xdc phan phdi clia cic ty suat sinh loi trén thi trudng tai chinh
trong nhirng diéu kién nhét dinh. Viéc nghién ctlru cic van dé nay mot cich chat ché vé
mat 1y thuyét va minh chtng bang cdc md hinh, cdc s6 liéu thuc nghiém trén thi trudng
tai chinh Viét Nam s& 1a co sé khoa hoc, cung cip nhitng thong tin hitu ich va can thiét

cho cic nha nghién ctru, nha d4u tu va nha hoach dinh chinh sdch.
2. P6i twong va pham vi nghién ciu

2.1. Doi twong nghién ciru: Nghién ctru cdu tric phy thudc gitra cdc thi truong tai
chinh va Gmg dung két qua nghién ctru cau tric phu thudc trong do ludng rui ro trén thi

truong tai chinh Viét Nam.
2.2. Pham vi nghién cuu:

+ V& noi dung nghién ctru: Thi trudng tai chinh bao gdm thi trudng tién té (thi
truong cho vay ngan han, thi truong hdi dodi, thi truong lién ngan hang) va thi truong
vbn (thi trudong tin dung thué mua, thi truong thé chip va thi trudng ching khodn).
Trong luan an nay, tic gia tap trung nghién ctru thi truong ching khodn (chi xét thi
truong cb phiéu) va thi trudng ngoai hdi. Thi truong ching khodn 1a mot cau phan cia
thi trudng von, dugc Iya chon 1am dai dién cho thi trudng von. Thi trudng hdi dodi 1a
mot cau phﬁn cua thi truong tién té, dugc lua chon 1am dai dién cho thi truong tién té.
Day 1a mot han ché cua luan 4n do nguyén nhan khiach quan vé thu thap s6 liéu thuc
nghiém. Cdc thanh phan thi trudng niy dam bao c¢6 so lidu theo ngdy song hanh, ddp
g duoc yéu cau cta phuong phép nghién ciru. Bén canh d6, sd liéu tir cic thi truong
nay c6 kich thudc miu nghién ctru da 16n, gép phan ning cao muc do tin tudéng cia

két qua thdng ké khi phan 4nh thyc nghiém.



+ Vé khong gian: thi truong chiing khoan Viét Nam va mot s6 thi trudng ching
khoan cac quéc gia dai di¢n cho céc thi truong phat trién (M§, Anh, Phap, Nhat Ban), thi
trudng dang phat trién (Uc, Singapo, Han Qudc, Trung Qudc), va thi trudng mdi ndi
(Indonesia) thudéc mot s6 khu vuc tén thé gi61 nhu cic nudc trong khbéi ASEAN
(Inddnésia, Singapo), cdc nudc khac khu vyc chau A va chau Uc (Nhat Ban, Han Qudc,
Trung Qudc, Uc), hay cic nudc khu vuc chau Au (Phdp, Anh), chdu My (M¥). Chi sb thi
truong ching khodn Viét Nam va ty gid gitra dong Viét Nam véi dong tién céc qubc gia
hang dau thé giéi: D6 la My, Nhan dan t¢ Trung Qudc, Yén Nhat; cia cdc nude Chau
Au, My: dong tién chung Chau Au, Franc Thuy Si, Krone Pan Mach, Bang Anh, Krone
Nauy, Krone Thuy Pién, P6 la Canada; D6 la Uc; hay cta cdc nuée lang giéng khu vyc
Chau A: D6 la Hong Kong, Ringit Malaysia, D6 la Singapo, Bat Thai. Ciing do han ché

khi thu thap so liéu nén luan dn khong thé nghién ctru tat ca cac qudc gia nhu mong muon.

+ Vé thoi gian: tir nam 2004 dén 2015. Cu thé, s6 liéu nghién ciru vé céc cap thi
truong ching khodn Viét Nam va thé gidi duoc thu thap trong giai doan 2004-2014.
S6 lidu nghién ctru vé céc cap thi truong chimg khodn Viét Nam va thi trudong ngoai
héi dugc thu thap trong giai doan 2007-2015. Day 1a giai doan du chira dung nhing
thing tram cua céc thi truong duoc nghién ciru, gidp tra 101 dugc cdc cau hoi nghién

cuu dugc dat ra trong luédn 4n.

+ SO liéu nghién ctu vé thi trudng chimg khoan Viét Nam: http://hnx.vn,

http://hsx.vn, www.fpts.com.vn.  S& liéu vé thi truong ngoai  hoi:

http://www.bloomberg.com. S6 liéu vé thi truong ching khoan thé gidi:

http://www.indexbook.net, http://research.stlouisfed.org, http://www.quotenet.com.

3. Muc tiéu nghién ciru va cau héi nghién ciu

Luan 4n nghién ctru cdu tric phu thudc giita thi trudng chimg khodn véi thi
trudng ngoai hdi & Viét Nam; gitra thi truong chirng khodn Viét Nam voi mot s6 thi
truong chiung khodn thé gidi véi Viét Nam, bang cdch st dung hai phuong phap:
copula va hdi quy phéan vi. Ttr d6, Gmg dung trong do luong rui ro trén thi trudng tai

chinh cua Viét Nam.
Muc tiéu nghién ctru d6 dugc cu thé héa bang cic ciu hoi nghién ciru sau day:
- Céu tric phy thudc gitra céc thi trudng tai chinh déi xtimg hay khong ddi ximg?

- C6 hay khéng cau tric phy thudc dudi gitra céc thi trudng, néu cé cu tric phu
thudc dudi gilra cdc thi truong thi sy phu thudc dudi dé 1a su phu thudc dudi trén hay

dudi, mic do phu thudc 1a manh hay yéu?



- C6 hay khéng hiéu tng lan toa tir cdc thi truong ching khodn thé gidi dén thi
truong ching khodn Viét Nam trong thoi ky khiing hoang Tai chinh toan cau?

- Céc gid tri VaR, CVaR cua mot s6 danh muc dau tu tdi vu trén céc thi

truong 1a bao nhiéu?
4. Phwong phap nghién ciru

Phuong phép duoc sir dung trong nghién ctru 1a phuong phép dinh luong, cu thé
stt dung phuong phdp copula va phuong phép hdi quy phan vi. Khi phén tich dir liéu,
luan 4n sir dung cdc k¥ thuat phan tich thong ké nhu hoi quy, wdc luong, kiém dinh véi

su trg gitp cia cdc phan mém EVIEWS, Matlab.
5. Nhirng dong gép méi cia luin an
e Dong gop vé mat 1y ludn

- Luan 4n thira ké cdc nghién ciru trude trong van dé nghién ctru ciu tric phu
thudc gitra thi trudng chimg khoan Viét Nam véi thi trudng ching khodn thé gidi,
nhung cai tién vé xir 1y s lidu bang cdch phan chia thoi ky nghién ciru thanh céc giai
doan trudc, trong va sau khung hoang. Vi¢c phén chia nay khong chi giip nghién ctru
cAu tric phu thudc gitta cdc thi truong mot cach phit hop ma con cung cip duge bang
chtng thyc nghiém vé hiéu tng lan toa tir céc thi trudng chimg khoan thé gi6i dén thi

truong ching khoan Viét Nam.

- Luén 4n dé xuét phuong phdp tiép can méi, phuong phéap hdi quy phan vi,
trong nghién ciru cdu tric phy thudc giira thi trudng chimg khodn Viét Nam voéi thi
truong ching khodn thé gidi, giita thi trudng ngoai hdi va thi trudng chimg khodn
Viét Nam.

- Luan 4n ung dung két qua nghién ciru ciu triic phu thudc trong do luong cic
dd do rai ro VaR, CVaR trén thi truong tai chinh Vi¢t Nam.

e Déng gop vé mdt thuc tién

- M6 ta cAu tric phu thudc gitta céc thi trudng tai chinh, bao gdm cic van dé ciu
triic phu thudc 1a ddi ximg (duge mo ta boi cdc ham copula cé tinh chat dbi xtng, véi hé
s6 phu thudc hai dudi bang nhau) hay khong déi xtimg (duge mé ta boi cic ham copula
c6 tinh chat khong ddi xtng, voi hé sd phu thude hai dudi khdng bang nhau), c6 hé sd
phu thugc dudi trén (cé xdc suat hai thi truong ciing di 1én khac 0) hay c¢6 hé s6 phu
thudc dudi dudi (c6 xdc suat hai thi truong ciing di xudng khéc 0) giita céc thi trudng,

murc do phu thudc gitra cic thi truong (thé hién qua dog 16n cua cac hé ) phu thudc).



- Chi ra bang chung thuc nghiém vé hiéu tng lan toa tir mot sd thi trudng
chtng khoan thé gi6i dén thi truong chimg khodn Viét Nam trong thoi ky khung
hoang Tai chinh toan ciu. Pay 1a két qua thuc nghiém méi trong nghién ctru cau tric

phu thudc giita céc thi trudng tai chinh véi tinh hudng cia Viét Nam.

- Ung dung céc két qua nghién ciru cdu tric phu thudc trong do ludng céc do do

rui ro VaR va CVaR cua danh myc dau tu t6i vu trén céc thi truong.
6. Két cau cua luin an

Ngoai phan M¢ dau, Két luan, Cam két cua tac gia, Phu luc, Tai liéu tham khao,

Luéan 4n gdm 4 chuong:

Chuong 1: Ly luan chung vé nghién ctru cdu tric phu thudc giita cdc thi truong

tai chinh va trng dung trong do luong rui ro.
Chuwong 2: Phuong phédp nghién cuu.
Chwong 3: Két qua nghién ctru ciu tric phu thudc giita cdc thi trudng tai chinh.
Chuong 4: Do luong rui ro trén thi trudong tai chinh Viét Nam.

Trong d6 céc két qua méi ctia luan dn dugc trinh bay trong Chuong 3 va Chuong 4.



CHUONG 1. LY LUAN CHUNG VE CAU TRUC PHU THUQC
GIUA CAC THI TRUONG TAI CHINH VA UNG DUNG
TRONG PO LUONG RUI RO

Chuong nay, tic gia dat van dé trinh bay mot s6 1y luan co ban vé thi truong tai
chinh, so lugc vé cic thi truong tai chinh duoc nghién ctru trong luan 4n bao gdom thi
truong chimg khodn va thi trudng ngoai hbi. Ngoai ra, Chuong 1 trinh bay khdi niém
ciu tric phu thudc gifra cdc thi trudng tai chinh va nhing thong tin thu dugc tir viéc
nghién ctru ciu tric phu thudc gidp ich cho viéc phan tich va do luong rui ro trén thi

truong tai chinh Viét Nam.
1.1. Thi trwong tai chinh
1.1.1. Khdi nié¢m thi trwong tai chinh

Thi trudng tai chinh dwgc xem nhu 13 nhén t6 khoi dau cua nén kinh té thi
truong. Cac hoat dong cua thi truong tai chinh ¢ tic dong truc tiép hodc gidn tiép dén
loi ich ctia mdi c4 nhan, dén téc d6 phét trién cta doanh nghiép va dén hiéu qua cua
toan bd nén kinh té. C4c thanh vién cia thi truong tai chinh bao gdm céc cd nhén; cdc

doanh nghi€p va cic co quan chinh phu.

- Doi véi cac cd nhan: TTTC Ia noi dé tiet kiém, cho vay, cam c0, thé chap tai

san va dau tu céc loai chirng khodén.

- Pbi véi céc doanh nghiép: TTTC 1a noi doanh nghiép huy dong ngudn ngan quy

moi hay dau tu nhitng khoan tai chinh nhan rdi tam thoi va xdc 1ap gid tri ctia cong ty.

- Béi véi chinh phu: TTTC 1a noi chinh pha vay, mugn ngan sich hay tac dong

dé thic day va diéu chinh nén kinh té phat trién.

Theo téng quan tai liéu, TTTC c6 khdi niém théng nhat 12 noi mua bdn, trao doi

céc khoan von nham ddp tng nhu cau khic nhau cua cic chu thé trong nén kinh te.

Thi trudng tai chinh ciing ¢6 thé dugc xem 14 noi mua bdn, trao déi cdc cong cu
tai chinh.

Cic cong cu tai chinh 12 nhitng quyén doi no tai chinh nhu ching chi tién gui,
c6 phiéu, tri phiéu, tin phiéu, hop ddng bao hiém, cdc cong cu tai chinh ¢ thé dugc
phan loai thanh céc cong cu cua timg bd phan thi truong. Tin phiéu kho bac, cdc khoan
vay lién ngin hang, hdi phiéu, chtng chi tién gui,... 1a nhitng cong cuy ti chinh dugc
luu hanh trén thi truong tién té. Trong khi d6 ¢6 phiéu, trdi phiéu,... 12 nhitng cong cu

cua thi truong von.



Thi trudng tai chinh 1a loai thi trudng cia cac thi truong va la thi truong bac
cao cua nén kinh té, n6 chi c6 thé ton tai va hoat dong mdot céch binh thuong trong

diéu kién cia nén kinh té thi truong day di.

Khéi niém veé thi truong tai chinh ndéi trén va cdch phan loai sau day vé thi truong

tai chinh, dugc tac gid luan 4n lya chon theo quan diém cua Quynh va cOng su (2015).
1.1.2. Phan logi thi trwong tai chinh

e Cin cir vao cich thic huy dong voén: thi truong tai chinh duwoc phan thanh thi

truong ng va thi truong von co phan.

- Thi truong ng: 1a thi truong mua ban cic cong cu ng, nhu trai phiéu hay céc
khoan cho vay. Thi trudng nay cé dic trung 12 cdc cong cu giao dich déu ¢ ky han
nhét dinh, c6 thé 1a ngén han, trung han hodc dai han tuy theo cam két no gitra chu ng
va nguoi vay ng. Su hoat dong trén thi truong nay phu thudc rét 16n vao su bién dong

cua lai suat ngan hang.

- Thi trudng von cb phan: 12 thi trudng mua ban cdc ¢o phan cia cong ty cd
phan. Dic trung cua thi trudng nay 1a cdc cong cu trén thi truong khong 6 ky han, chi
¢6 thoi diém phét hanh, khong c6 ngay man han. Ngudi mua cb phiéu chi ¢6 thé 14y lai
tién bang cach ban lai c6 phiéu trén thi trudng hodc khi nio cong ty tuyén bd ph4 san.
Khong giéng véi thi truong ng, hoat dong cua thi truong vén c¢d phan co ban phu

thudc vao hiéu qua kinh doanh ciia cong ty cb phan.

e Cin clr vio tinh chit ctia viéc phat hanh cdc cong cu tai chinh, thi truong tai chinh

duoc chia thanh thi truong so cdp va thi truong thir cap.

- Thi truong so cap: 1a thi trudng phét hanh 1an dau cdc ching tir ¢6 gid dé huy
dong va tap trung von theo yéu cau cua céc chu thé trong nén kinh té. Thi truong so
cap 1a noi gap g& giita nguoi can von voi ngudi ¢6 von, ho cé thé giao dich tryc tiép
v6i nhau v6i nhitng cam két chic chan vé thoi han, 1di suat, thanh todn,... (nhu phat
hanh trdi phiéu, tin phiéu, chung chi tién gui,...) hodc nhimg cam két c6 tinh nguyén
tic (phdt hanh c6 phiéu thuong, chimg chi quy,...). Thi truong so cip déng vai trd cuc
ky quan trong trong viéc huy dong va tap trung nguén von cho nén kinh té. Thi truong
so cap con duge goi 1a thi truong cdp I, day 1a thi truong cung cap cdc san pham tai
chinh cho thi trudng tht cap.

- Thi trudng thir cdp 1a thi trudng giao dich, mua ban trao ddi cdc chung tir ¢6
gid dd phat hanh trén thi truong so cap. Thi trudng thir cip 12 thi truong sb6i dong nhat,

hap dan nhat di v6i nha dau tu. Trén thi trudng thir cdp viée giao dich mua ban ching



tir ¢6 gid, chii yéu dap tng nhu cdu dau tu tai chinh. Thi trudng thir cp hoat dong voi
pham vi thoi gian va khong gian c6 tinh lién tuc, trong khi thi truong so cip hoat dong
theo ting dot phdt hanh, c6 thé c¢6 nhitng khoang trong giita céc giai doan. Su hoat
d6ng dan xen giita thi trudng so cap va thi truong thir cip vira hd tro 1an nhau, lai vira

lam cho TTTC hoat dong lién tuc va thong sudt.

e Can cu theo thoi han luan chuyén von, thi truong tai chinh dugc phéan thanh: thi
truong tién té va thi truong von.

- Thi trudng tién té: 1a thi truong mua ban hoic trao dbi cdc cong cu tai chinh
ngan han, thuong cé thoi han dudi 1 nam. Nho thi trudng tién té, cdc ngudn vén
nhan rdi dugc chuyén tir nhitng noi thira vén sang nhitng noi thiéu vén ddng thoi cé
nhu cau dau tu. Diéu nay gép phan ting hiéu qua hoat dong phan bd ngudn lyc cia
xd hoi. Thi truong tién t& con 1a noi Ngan hang Trung wong thuc thi nghiép vu thi
truong md dé kiém sodt luong tién té duy trit cia cdc ngan hang thuong mai va diéu
tiét lugng cung tién.

Thi truong tién té bao gém thi trudng tin dung, thi truong lién ngin hang, thi
truong chirng khoan ngan han, thi trudng ngoai hdi, ...

+ Thi truong tin dung: bao gdm céc hoat dong tin dung ctia ngan hang thuong
mai, d6 1a cac hoat dong huy dong va cho vay von ngén han.

+ Thi truong lién ngan hang: hoat dong nham giai quyét nhu cau von tin dung
giita cdc ngan hang véi nhau truéc khi ngan hang thuong mai di vay tdi chiét khau tai
Ngan hang Trung wong.

+ Thi trudong chimg khodn ngin han: 1 noi thyc hién céc giao dich mua bin,
chuyén nhugng va trao doi céc gidy to c6 gid ngan han nhu ky phiéu ngan hang, tin
phiéu kho bac, ching chi tién giri, tiét kiém va céc gidy to c¢6 gid ngan han khéc.

+ Thi truong ngoai héi: 12 noi dién ra cdc giao dich, mua ban, chuyén nhuong,
vay va cho vay bang ngoai té. Sy tic dong qua lai giita cung va cau trén TTNH s& hinh
thanh va anh hudng dén ty gid hdi dodi.

- Thi trudng von 12 thi truong giao dich cac khoan von trung va dai han nham muc
dich cung cap tai chinh cho cdc khoan d4u tu dai han ctia Chinh phi, cia cdc doanh nghiép
va cua cdc hd gia dinh. Thi truong von g@)m c0 thi truong tin dung dai han va TTCK.

Thi trudng tién té va thi truong vén 1a cdc bd phan cau thanh nén thi trudng tai
chinh, ching cting thyc hién mét chirc ning 1a cung cap von cho nén kinh té. Céc
nghiép vu hoat dong trén hai thi truong nay c¢6 mdi lién quan mat thiét va cé tic dong

tuwong hd 1an nhau.



Vi¢c phan dinh cidc by phén cua thi truong tai chinh chi 1a bi¢n phép tao thuan
loi trong qud trinh nghién ctru cia timg loai thi truong nhu mot khai niém kinh té ton
tai doc 1ap va ly khai ra khoi cdc mbi quan hé giira cdc bo phan cau thanh cta né.

1.2. Ly luan co ban vé nghién ciru cdu tric phu thudc giira cac thi truong
tai chinh va ing dung trong do lwong rii ro
1.2.1. Khdi niém céu triic phu thugc giita cdc thi truwong tai chinh

Thuat nglt s phu thuoc (dependence) dugc dua ra boi Santos (1970). Khi do,
su phu thudc dugc hiéu 1a tinh huéng nén kinh t& mot hay mot sb quéc gia chiu anh
huong ciia cdc nudc phat trién, bao gdm ca chiéu hudng tich cuc va tidu cyc. Khdi
niém phu thudc cho phép ching ta nhin nhan nén kinh té noi dia nhu mdt bo phéan cua
nén kinh té thé giéi (Santos (1970)). Thuat ngir sy phu thudc gitta cic TTTC trong cdc
nghién ctru hién dai thtra ké va mo rong khai ni€m cua Santos (1970).

Su phu thudc (dependence/market comovement/association) gitra cc thi truong
tai chinh c6 nghia la sy bién dong ctia mot thi truong (hay mot nhém thi trudng) nay &
mot mic d§ nao d6 co tdc dong lam cho mot thi truong (hay mot nhom thi truong)
khéc ciing bién dong & mot mirc d6 nhit dinh.

Trong mot trudng hop riéng khi néi dén sy phy thudc giira thi trudng mdi qudc
gia va thi truong qudc té, cdc nghién ctru thudng st dung thuat ngit “interdependence”.

Su phu thudc gilta cdc thi truong con dugc nghién ctru theo nghia sy lan toa
(contagion) gitta cdc thi trudng ctia Forbes va c.s (2002), theo nghia 13 anh hudng xau,
tuc la gy ra su rét gid va loi suat am. Cu thé, sy lan toa gifra céc thi truong la sy tang
cudng dang ké mdi lién hé gitra cdc thi trudng sau khi ¢6 mot ci sdc xdy ra voi mot
hay mot nhém céc qudc gia (Forbes va c.s (2002)). Theo nghia cta Forbes, truong
phdi nghién ctru su lan toa quan tdim dén mbi lién hé giita cic thi truong khi xay ra
khung hoang & mot hay mot nhém trong s cdc thi trudng.

Bén canh d6, Baur (2013) da st dung cdc thuat ngtr mo ta sy phu thudc gitta cic
thi truong 1a murc do phu thuoc (degree of dependence) va cdu triic phu thuoc
(structure of denpendence). Muc do phu thudc gitra hai thi truong thuong duge do bdi
hé s6 twong quan gitra chi s6 dai dién cho hai thi truong d6. Con cAu tric phu thudc
ctia hai thi trudng duge md ta boi ham phan phdi xdc suat dong thoi cia hai chudi loi
sudt chi s6 dai dién cho hai thi truong d6.

Mot cach tiép can nira, trong Chen va cic c.s (2015), cic tac gia khéng dinh su
phu thudc gitra hai bién ngau nhién X va Y dugc mo ta thong qua phan phdi Farlie—
Gumbel-Morgenstern (FGM) hai chiéu (trang 98, Chen va cdc c.s (2015)):
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II(x,y)= F(x)G(y)(l+9F(x)6(y)),
trong d6 F =1-F trén R=(—oc;00) va G=1-G trén R, =[0;00) 1a cdc phan phdi bién
duyén ctia (X, Y), va 0€[—L;1] 1a mot tham sé thé hién mirc d6 phu thudc.

Luan 4n nay nghién ctru cdu tric phu thudc gitra cdc thi truong tai chinh theo khdi
ni¢m dugc dua ra boi Forbes va cong su (2002) va Baur (2013). Quan diém nghién ctru
cAu tric phu thudc gitta cdc thi trudng cta trong ludn 4n 13 nghién ctru mic d6 phu thude
va su lién két giira cdc thi truong, dic biét quan tim t&i cdc bién ¢b hiém va trong thoi ky
thi truong khing hoang, vi du nhu TTCK My khing hoang thi tic dong nhu thé nao dén
TTCK Viét Nam. Cau triic phu thudc d6 khong phai duge xét thuan nhét trong tat ca cic
thoi ky hay tat ca cdc giai doan phat trién ciia TTTC thé gi6i va Viét Nam ma s& duogc xét
dén trong bdi canh c6 tic dong cua cdc cude khung hoang tai chinh hay khi Viét Nam ting
cuong quan hé thwong mai qudc t& nhu sau khi Viét Nam gia nhap WTO,... Két qua

nghién ctru cau tric phu thudc gitra cdc thi truong trong ludn dn sé tra 161 cau hai:

- Copula n2o phit hop dé mé ta ciu tric phu thudc? Bai 18, tir dang ham copula
phit hop d6, s& “ndi” duoc cdc phan phdi bién ciia cdc chudi loi sudt thi trudng, hinh
thanh nén ham phan phdi xdc suat dong thoi ciia cac chudi loi suat thi truong. Khi cé
duoc ham phén phdi xdc suat dong thoi s& xdc dinh duoc xdc suat dong thoi, xdc suat

c6 di€u kién cua cdc sy kién dién ra trén cdc thi truong.

- Céc tham sd cta copula md ta mirc @6 phu thudc 1a bao nhiéu? Vi tir cdc tham
s6 ctia copula, ching ta s& tinh duoc cdc tham sb do luong mirc do phu thudc bao gdm
hé sé twong quan, hé s twong quan hang, hé sé twong quan Kendall tau, hé sé phu
thudc dudi trén (xdc sudt cac chudi loi suat cling nhan gid tri hai dudi phai cta phan
phdi ctia ching), hé s6 phu thudc dudi dudi (xdc suat cdc chudi loi suat cing nhéan gid
tri hai dudi trdi cia phan phdi cta ching).

- Céc hé s6 hdi quy mo ta su phu thudc vé do 16n va ddu trong mo hinh hoi quy
phan vi 14 bao nhiéu? Hé sd hoi quy bién gia phan chia thoi ky nghién ctru khi ¢6
khung hoang va khong c6 khiing hoang c6 ¥ nghia théng ké hay khong?

Dinh nghia d§ do rui ro va mdt s6 van dé lién quan dén do do rui ro quan trong
nhu VaR va CVaR s€ dugc su dung trong Chuong 4 cua luan dn dugc trinh bay trong
Phu luc IX.

1.2.2. Ung dung két qud nghién civu cdu triic phu thugc trong dé do riii ro

C6 nhiéu cdch tng dung két qua nghién ctru cdu tric phu thudc trong do luong rui

ro, ma trong ludn 4n nay, tic gia s€ st dung két qua nghién clru cau tric phu thudc trong
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Chuong 3, vé dang ham copula t6t nhat dd xac dinh dwoc trong md ta ciu tric phy thudc
gitta TTCK Viét Nam va TTCK thé giéi thoi ky sau khing hoang (thoi ky gan nhét so véi
hién tai) dé do luong cac do do rui ro VaR va CVaR ctia cic DMDT chi ) trong Chuong 4,
mdi danh muc gém chi s6 TTCK Viét Nam Vnindex va mdt chi s6 TTCK thé gid1, hoac
mdi DMDT chi s6 gdm chi s6 TTCK Viét Nam Vnindex va mot chi s6 TTNH. Sau d6 thuc
hién hau kiém cdc md hinh VaR va CVaR do.
1.3. Tong quan cic nghién ciru vé cdu triic phu thudc giira cac thi truong
tai chinh

Trong phan nay, luan 4n trinh bay mot s6 phuong phap nghién ctru ciu tric phy
thudc gitta cac thi truong tai chinh. Mac do va cAu tric cua su phu thudc gitta cac
TTTC di dugc xdc dinh thong qua do do sy rai ro va mot sé phwong phép nhu phuong
phap hoi quy tuyén tinh, phuong phap 1y thuyét gia tri cuc tri (Extreme Value Theory-
EVT), phuong phép copula va phuong phap hdi quy phén vi.

Theo Cherubini (2004) hay Nelsen (2006), do do su phu thudc c6 thé phan loai
thanh: Hé s tuong quan tuyén tinh, d do sy phu hop (hé s6 Kendall, hé s Spearman,
...), 0 do su phu thudc dudi. Trong 1y thuyét kinh té tai chinh, d6 do truyén thong cia
su phu thudc 1a hé $b twong quan Pearson, con goi 1a h¢ sb tuong quan tuyén tinh. Voi
gia thiét vé phan phdi chuan cua cdc chudi loi sudt tai chinh, hé sé twong quan tuyén
tinh 12 d6 do chinh tic vé sy phu thudc. Tuy nhién, McNeil va c.s (2005, Chuong
5.2.1.) dé chi ra rang, bat ky suy luan nao dua trén hé sé twong quan tuyén tinh ciing c6
thé din t6i sai 1am boi vi cdc chudi loi suét tai chinh thudng ¢ phan phdi dudi day va cé
phuong sai sai s6 thay d6i, hiém khi thoa man gia thiét phan phdi chuan. Tic 12 hé s6
twrong quan tuyén tinh khong cung cip thong tin chinh xdc vé cdu triic phu thudc gitra
céc bién @i chinh hodc gifta cac nhan t6 i ro. Nhirng nghién ctru sy phu thudc dua vao

hé s6 tuong cling dugc Embrechts va céc c.s (2002) té)ng két lai mot sb han ché nhu:

(1) Hé sb twong quan khong do ludong day du su phu thudc trir khi phéan phdi
d6ng thoi cta gid cdc tai san 1a phan phdi chuan. Pau tién, hé sb trong quan c6 thé chi
do luwong stirc manh lién hé tuyén tinh giita hai hodc nhiéu bién ngiu nhién, nhung né
c6 thé khdng mo ta sy phy thudc phi tuyén, cling nhu trong trudng hop dudi ciia phan
phéi bat dbi xtmg.

(2) Hai bién ngiu nhién 1a doc 1ap tic 1a ching khong ¢ twong quan (hé sb
tuong quan tuyén tinh bang 0) nhung diéu ngugc lai khéng ding tic 13 hé sb twong
quan tuyén tinh bang 0 khéng c6 nghia ching 1a doc 1ap, diéu nguoc lai chi ding cho

céc phan phoi chuan.
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(3) Gia tri ciia né phu thudc vao cac quan sit ngoai lai (outliner) va vi vay cé

thé cung cap thong tin sai léch vé moi quan hé thuc sy gilta cac bién ngau nhién.

(4) Hé sb twong quan tuyén tinh chi bt bién trong trudng hop su thay dbi cua
cdc bién 1a tuyén tinh, diéu nay khong ding néu nhu su thay ddi cia cdc bién 1a phi
tuyén, chiang han nhu bién doi logarit - duoc sir dung thudng xuyén trong kinh té hoc
va tai chinh.

(5) Khi phuong sai ty suat sinh loi tién dén vo han, tic khi c6 cdc su kién dic
biét manh thuong xay ra, hé sd trong quan tuyén tinh gitra nhitng ty suét sinh loi nay

12 khong xdc dinh.

(6) Hé sb twong quan tuyén tinh do luong sy phu thudc tuyén tinh trung binh
cho ca ddy bién ngau nhién va vi vy né sé cung cap ¢ mic tot nhit thong tin vé mirc

d6 phu thudc chir khong phai 1a cau tric phu thude gitta cic bién.

Néu hai bién ngiu nhién khong tuén theo quy luat phan phdi chuan, chiing ta cé
thé st dung hé sb twong quan hang Spearman — Iy theo tén cta Charles Spearman.
Pay 1a mot phuong phép phan tich phi tham s6. Hé s6 nay duoc udc tinh bang cich
bién d6i hai bién ngiu nhién ban du thanh tht bic, va xem do tuong quan giita hai
day s6 thu bac d6. Mot phuong phap phén tich phi tham sé khdc 1a hé sb twong quan
hang Kendall. Hé s6 Kendall ding dé do mirc d6 twong tng gitra cdc cip gid tri song
hanh cta cap bién ngau nhién. Chiing ta c6 thé d& dang tinh todn duoc cic hé sb tuong
quan ndy, tuy nhién c6 thé nhan thiy hai cap bién ngau nhién cé hé sé twong quan
bang nhau nhung cé thé c6 ciu tric phy thudc khic nhau, boi vdy cic hé sd tuong
quan khong phai 12 Iya chon tdi wu cho nghién ctru ciu tric phy thudc. Vay phuong
phap nao phit hop dé nghién ctru cau triic phu thudc giira cac TTTC, dic biét 1a khi c6
khung hoang? Nhitng cudc khung hoang tai chinh hay céc bién c¢6 dudi dudi thuong
gdy ra nhitng bién dong 16n cho TTTC thé gidi (gdy ra sy rét gid manh va ting dot
bién do bién dong cua thi trudng) dan dén nhirng thay ddi vé cau tric cua thi truong.
Trong trudng hop niy phuong phdp 1y thuyét gid tri cuc tri (Extreme Value Theory -
EVT) thuong dugc st dung (xem Jan va cdc c.s (2004), Haan va c.s (2006)). Tuy
nhién, Longin va Solnik (2001) da chi ra han ché cia phuong phdp EVT 1a phuong
phap EVT “khong thé gitip xdc dinh xem mot qud trinh sinh ra 1oi suit cho trudc cé
thé tdi tao twong quan vuot ngudng bat ddi ximg cuc tri dwoc quan sat thiy trong dir
liéu hay khong”. Mot phuong phédp khéc, hién dai, ti€n lgi va c6 nhiéu wu diém hién
nay dugc str dung rat nhidu dé mé ta cdu tric phu thudc giita cdc bién ngau nhién 1a
phuong phép copula. Y tudéng vé phuong phdp copula duoc dua ra boéi Sklar nim
1959. Ly thuyét vé copula dugc tong hop va méd ta chi tiét nhd Nelsen (2006).
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Cherubini (2004) ciing mang dén cho ching ta nhirng kién thirc kha day du vé copula
va (mg dung trong tai chinh. Trong théng k&, copula 1a ham ndi cdc phan phdi bién
duyén dé khoi phuc lai ham phan phdi dong thoi. Cdc ham copula khdc nhau thi mé ta
cAu triic phu thudc khdc nhau gitra cdc bién. Trong mé hinh copula, nhiém vu chinh 1a
chon ra mgt ham copula phut hop va thu tuc wéc lugng tuong ing. Dowd (2008) da néu
nhiéu wu diém cia copula. Patton (2012) da tong két qua trinh phat trién va tng dung
ctia phwong phép copula trong phan tich chudi thoi gian tai chinh va kinh té, trong dé
¢6 nhic dén nhiéu céng trinh nghién ctru vé cau tric phu thudc sir dung phuong phép
copula. Hién nay, phuong phdp copula dugc sit dung phd bién trong nhiéu linh vuc
ctia théng ké tmg dung nhu: bao hiém, tai chinh, xdy dung dan dung, y hoc, nghién
ctru khi hau, néng nghiép... va dem lai nhiéu két qua tét. Frees va Valdez (1998) di
téng két ngan gon 1y thuyét vé copula, bao gébm dinh nghia, tinh chit, mot sé ho
copula, vai trd cta copula trong md ta mbi lién hé giita cdc bién ngiu nhién, khang
dinh su phét trién cta tng dung copula trong nghién ctru cu triic phu thudc. Tac gia
cling mo ta quy trinh wdc luong copula véi sd lidu cho trude. Chiing ta c6 thé tong két
mot sé vu diém va han ché cua timg phuong phdp trong tong quan vé phuong phip

nghién ctru ciu triic phu thudc nhu trong Bang 1.1 sau day.

Bing 1.1. Mot s6 wu diém va han ché ciia mét s6 phwong phap

nghién ctru cau tric phu thujc

Phuong phap Uu diém Han ché

Phuong phdp | - K§ thudt don gian. - Dang mo6 hinh phu thudc gitra
hoi quy tuyén céc cap loi suat tai chinh thuong
tinh khong tuyén tinh.

- Thuong khong thoa man cac

di€u kién cua mo6 hinh.

Phuong phép | - Gitp md ta duoc céac su kién & dudi | - Khong md ta dugce cAu tric phu
1y thuyét gia tri | ctia phan phoi. thudc & cdc phan con lai, ngoai

cuc tri dudi phan phdi.

Phuong phép | - M6 ta duoc cAu tric phu thudc (théng | - K§ thuat phuac tap, khé khan khi
copula qua dang ham copula) va miic d6 phu | mé ta ciu tric phu thudc & sb

thudc (thong qua cac do do rdi ro). chiéu tir 3 trd 1én.

Phuong phdp | - M6 ta dugc bt tranh chi tiét vé su | - Cdc gia thiét cia mo hinh hoi
hoi quy phan vi | phu thudc theo timg trang thdi cia | quy phan vi khé dugc thoa man
bién phu thudc. v6i sb licu thuc té. Mat nhiéu thao

tac thuc hién.

Nguoén: Tong két ciia tdc gid
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Trong luan 4n nay, do thuc hién tdng quan nghién ctru va diéu kién han ché vé
mat thu thap s6 liéu, tic gia nhan thiy cic TTTC thudng dugc xuat hién trong céc
nghién ctru thue nghiém 1a TTCK va TTNH. Véi s6 luong quan sét 16n, gitip cho qué
trinh phan tich thuc nghiém c6 duogc két qua thuyét phuc va thuén tién vé yéu cau ky
thuat ctia cdc md hinh kinh té lugng. Do d6, trong luan 4n nay, tic gia tdp trung
nghién ctru:

- CAu tric phu thudc gitra TTCK Viét Nam va TTCK mot s6 nudc khdc.

- CAu tric phu thudc gitta TTNH va TTCK Viét Nam.

Do d6, cic phan tong quan sau ddy s& tdp trung vao hai ndi dung nghién ctru

duoc dé cap o trén.

1.3.1. Téng quan cdc nghién ciru vé cdu tric phu thuéc giita thi truwong

chung khodn mot nudc va thi trwong chiung khodn cdc nwéc khdc

Gan ddy, c6 nhiéu nghién ctru vé sy lién két giita cdc TTCK trén pham vi toan
cu. Cic nghién ctru tap trung md ta loi nhuan cta da dang héa DMPT thong qua
viéc dau tu trén TTCK nhiéu qudc gia. Mot kiéu nghién ctru 1a quan hé can bang dai
han gitta chi s6 chimg khodn nhiéu nudc trén thé gidi, chang han nhu Ahlgren va
Antell (2002), Taihai va cdc c.s (2004), Narayan va Smyth (2005) va D’Ecclesia va
Costantini (2006) nghién ctru sy lién két giita cdc TTCK cdc nudc phat trién, trong
khi Wong va céc c.s (2004) va Valadkhani va céc c.s (2008) nghién ctru mbi lién hé
gitra cdc TTCK Chau A véi cdc nude phat trién. Céc nghién ctru nay ndi chung di
chi ra rang thi truong cdc nudc phét trién ngay cang hoi nhap, dong thoi cic thi
truong méi ndi thi ngay cang hoi nhap voi cdc thi trudng phat trién. Cu thé hon,
Ahlgren va Antell (2002) sir dung b sb liéu gém cdc chi s6 TTCK déng cua cudi
thing cua Phan Lan, Phdp, Puc, Thuy Si, Anh va My, tr thdng 1/1980 dén thang
2/1997. Nho kiém dinh dong tich hop hop 1y t6i da Johansen (ML) va ty 18 hop 1y
(LR), cdc tic gia chi ra rang gid chirg khodn giita cdc nude khong ¢6 quan hé dong
tich hop. Taihai va cdc c.s (2004) nghién ctru chi s6 gid ching khodn theo thdng cia
cdc nuwéc nhém G7, tir thang 3/1978 dén thang 12/1997 bang mo hinh hiéu chinh sai
sb dang vecto (VECM). Két qua cua kiém dinh déng tich hop cho théy c6 mot xu
huéng I(2) va hai xu huéng I(1) gitta cdc chudi loi sudt chi sé chirmg khodn. Ciing str
dung md hinh hiéu chinh sai sb dang vecto (VECM), D’Ecclesia va Costantini
(2006) nghién cuu dir liéu chi sb chting khoan theo thang cuia My, Anh, Nhat Ban va
Canada trong giai doan tir 1978 dén 2002. Két qua cho thay ton tai quan hé cin bang

dai han gitra chi s6 ching khodn céc nuéc. Narayan va Smyth (2005) lai nghién ctru
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chi s chimg khoén theo thang ciia New Zealand va cdc nude nhém G7 nhd cic kiém
dinh ddng tich hop cua Johansen, Gregory va Hansen. Kiém dinh Johansen cho thiy
khéng c6 quan hé can bang dai han giita chi sé chimg khodn New Zealand véi bat ky
chi s6 ching khodn nuéc nao khic. Kiém dinh Gregory va Hansen chi ra rang chi s
chiing khoén New Zealand c6 quan hé dong tich hop vé&i chi s6 chiung khodn My
nhung khong c6é quan hé ddng tich hop véi chi sé chimg khodn cdc nude con lai.
Kiém dinh déng tich hop con dugc Wong va céc c.s (2004) st dung dé phéan tich céc
chi s chiing khodn theo tudn cua mot s6 TTCK cua MY, Anh, Nhat Ban, Malaysia,
Thai Lan, Han Quéc, Pai Loan, Singapo va Hong Kéng, tir 1/1/1981 dén 31/12/2002,
dé dwa ra nhan dinh réng ¢6 su bién dong cung ldc gitra mot sb thi truong. Va sy phu
thudc gitta cdc thi truong ngay cang gia tang sau khung khoang TTCK nam 1987 va
khang hoang tai chinh Chau A nam 1997. Ngoai cdc phuong phép trén, Valadkhani
va céc c.s (2008) con sir dung phuong phdp thanh phan chinh va hop 1y t6i da trén b
sb liéu g@)m cdc chudi loi sudt chi s6 TTCK theo thang cua 13 nudc (ch, Puc, H@)ng
Ko6ng, Indonesia, Nhat Ban, Han Quéc, Malaysia, Philippin, Singapo, Pai Loan, Thai
Lan, Anh va My) giai doan tir thing 12/1987 dén thang 4/2007. Két qua phan tich
nhan t6 cho thiy bang chtng rang chudi loi sudt mot s6 nude chiu A c¢6 tuong quan
chat ché voi nhau, va chudi loi suat mot s6 nudc phat trién ciing ¢ twong quan chat

ché vdi nhau.

Trong cdc mdi quan hé giita cdc TTCK, c6 mot hinh thdi ngiy cang duoc nhiéu

nghién ctru nhac dén la cau tric phu thudc gitra céc thi truong.

Trong cic phuong phdp nghién ctru cdu tric phu thudc giita cic TTTC,
phuong phép copula da dugc chi ra 1 ¢6 nhiéu vu diém va dua dén két qua tét. Mot
s6 nghién ciru gan day sir dung phuong phdp copula dé nghién ciru cdu triic phu
thudc gitta TTCK mot nuéc va TTCK cdc nude khdc. Chang han, Bartram va cic c.s
(2007), Turgutly va Ucer (2010), Boubaker va Salma (2011, 2012). Cu thé, Bartram
va céc c.s (2007) nghién ctru 17 chi s6 TTCK khu vuc Chau Au giai doan 1994-2003
bang md hinh copula dong va nhan duogc két qua 1a chi ¢6 sy phu thudc gitta cdc thi
truong 16n manh tang Ién sau khi cé d@)ng tién chung ra doi, nhu Phép, Duc, Y, Ha
Lan va Tay Ban Nha. M6 hinh két hop cdc copula Gauss, Gumbel and Gumbel
survival dugc Turgutly va Ucer (2010) sir dung dé nghién ctru céc chi sé6 TTCK theo
thang cua 3 thi trudng 16n manh hang dau (M§, Anh, Nhat Ban) va 9 TTCK méi ndi
(Hy Lap, Thé Nhi Ky, Achentina, Braxin, Mehico, Malaysia, Han Quéc, Philippin va
Thai Lan), tir thang 1/1988 dén thang 8/2006. Cic tic gia nhan thay khong c6 cip chi

sO TTCK nao thé hi¢n cau tric phu thudc dudi trén. Cac cap chi s6 déu thé hién cau
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tric phu thude dudi dudi. Céc thi trudng méi ndi khu vuc chau Au déu c6 cdu tric
phu thudc véi cdc thi trudng hang dau thé gidi. Van bang phuwong phép copula,
Boubaker va Salma (2011) nghién ctru chi $6 chiing khodn S&P 500 va 15 chudi loi
suit chi s ching khodn khdc trong thoi ky trudc va trong khing hoang no dudi
chuan va cho thay c6 bang chirng vé hiéu tng lan toa gitta cic thi truong sau khi xay
ra khung hoang tai chinh toan cau sir dung céc tham sé phy thudc do boi céc tham sd
cua copula. Mot ndm sau d6, Boubaker va Salma (2012) tiép tuc nghién cuu 17 chi
s& TTCK chau Au giai doan 2007-2011 dé chi ra rang c6 bang ching vé sy phu
thudc gitra cdc thi truong. Su phu thude gitta céc thi truong 16n lai yéu di sau khi c6

khung hodng tién té tai Hy Lap.

Mot s nghién ciru khac thi sir dung phuong phdp hdi quy phan vi dé md ta ciu
tric phu thudc giita cdc bién tai chinh nhu Chuang va céc c.s (2009), Lee va Li (2012),
Baur (2013). Chang han, nghién ctru cia Baur (2013) da tung dung phuong phap hoi
quy phan vi dé xir Iy 3 bd s lidu chudi thoi gian tai chinh khic nhau: TTNH, thi
truong hang héa va TTCK; va chimg minh ¢ sy khic nhau dang ké trong ciu tric phu
thudc ctia cdc 10p tai san nay theo thoi gian. Tdc gia con phén tich sb liéu cua 54
TTCK thé gi6i dé chimg t6 rang thong tin chi tiét vé ciu tric phu thudc 1a rit quan
trong dé c6 duoc loi nhuén tir viéc da dang héa DMDT ca khi thi truong hoat dong
binh thuong va khi thi truong khing hoang. Mdi mo hinh dugc wéc lwong tai 99 miic
phan vi, dé dua dén mot bure tranh chi tiét vé cu tric phu thudc gitta cac TTTC: Su
phu thudc giita cdc dong tién cdc nudc ting 1én sau khi c6 su ra doi cia dong tién
chung chau Au; Su phuy thudc giita cdc hang héa ting 1én sau khi dién ra qud trinh tai
chinh héa (financialization); Sy phu thudc giita cdc chudi loi suét thi trudong ting 1én
sau khi dién ra khung hoang tai chinh toan cau giai doan 2007-2008. Baur (2013) da
chi ra dugc bang ching cia hiéu g lan téa. C6 nhiéu thi trudng mdi noi thé hién cdu
tric phu thudc ¢ nhirng muc phén vi cao trong thoi ky khiing hoang tai chinh, diéu nay
s& khong nhan thiy khi sir dung hdi quy thong thuong. Diéu nay cho thiy rang hiéu
g lan téa ciing dién ra khi cdc thi trudng & trang thdi tot, tirc 12 hoan toan c6 thé thu
duoc loi nhuan thong qua da dang héa DMDT quéc té véi rd cic tai san cta cdc thi
truong phu thudc dudi phai. Bén canh d6, Baur (2013) con chi ra réng clu tric phu
thudc clia cdc nudc cong nghiép nhod va cdc nude méi ndi cé su thay doi ddng ké. Con
tai cdc nudc cong nghiép 16n lai khong thay doi.

Phuong phdp hdi quy phan vi con duoc sir dung nghién ciru TTTC vé quan trj rii
ro thdng qua viéc tinh todn gid tri rdi ro (Value at Risk) nhu Engle va Manganelli (2004);
dé md ta ciu triic phu thudc giita c4c bién tai chinh nhu Bassett va Chen (2001).
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Mot hinh thai vé ciu tric phu thudc ciing thuong dugc dé cip dén trong nhiéu
nghién cuu la hi€u tng lan téa gitra cac thi truong khi c6 khing hoang, hay khi xay ra
mot su kién tai chinh nhu su ra doi dong tién chung chau Au, hay khung hoang no
cong & Hy Lap... Khdi niém vé hiéu tng lan toa (contagion) 12 su thay ddi cia su thay
d6i cau tric phu thudc gitta cac TTTC thoi ky khing hoang so véi thoi ky thi trudng
binh 6n. Nghién ctru hiéu tng lan toa, c6 thé sir dung do do su phu thudc tuyén tinh
nhu Baig and Goldfajn (1999), Forbes va Rigobon (2002), str dung cac déng vuot
ngudng nhu Bae va cédc c.s (2003), Baur va Schulze (2005), st dung copula nhu
Rodriguez (2007), hodc hdi quy phan vi nhu Baur (2013).

1.3.2. Téng quan cdc nghién ciru vé cdu triic phu thuéc giita thi truwong

chirng khodn va thi trwong ngoai héi mét nwéc

Tong quan tai liéu vé nghién ciru ciu tric phy thudc lién quan dén TTNH, tic
gia tim thiy céc nghién ctru vé cu tric phu thudc gitra cic dong ngoai té, nhu Vandna
va c.s (2012), Chokethaworn va cac c.s (2013), Patton (2006).

Con van dé nghién clru moi quan hé gitra ty gid va ching khoan da dugc thyc
hién cho nhi€u qudc gia st dung nhiéu k¥ thuat khic nhau, va cling dua dén nhiéu két
qua khac nhau. D3 c6 nhi€u nghién ctru c4d vé mat Ii thuyét va thuc nghiém vé moi

quan hé va sy van dong cung nhau gitta TTCK va thi truong ngoai té.

Vé mit 1y thuyét: Céc 1y thuyét kinh & hoc ¢6 2 céch tiép can khac nhau vé sy
phu thudc gitta gid ching khodn va ty gid, goi 12 hudng tiép cin “hudng dén dong chay
tién t¢” (flow-oriented) va hudng tiép can “hudng dén chirng khodn” (stock oriented)
(trich dan theo Nguyén Thi Lién Hoa va c.s (2014)). Tét ca nhirng céch tiép can nay
chi 16 rang TTCK téc dong dén ty gid va nguoc lai.

Pau tién, theo hudng tiép cin “hudng dén dong chay tién t&” cho rang su thay
d6i cua ty gid anh huong dén mic d6 canh tranh qubc té va cdn can thuong mai. Vé
mat 1y thuyét, sy thay d6i cua ty gid s& anh huong dén san luong dau ra va cudi cing 12
vi thé canh tranh ctia cdc cong ty. Néu mot cong ty c6 vi thé canh tranh tét hon s& ¢6
tac dong tich cyc truc tiép 1én gid ching khodn, boi vi gid chirmg khoan thé hién dong
tién mat tuong lai ctia cong ty. Viéc dong noi té giam gid s& gitip gia tang loi thé canh
tranh ctia cdc cong ty trong nudc do hang héa xuat khau cua ho s& ré hon trong giao
thwong quéc té. Két qua 13, s& c6 mot mdi tuong quan dwong gitra gid ching khodn va
ty gid.

Con cich tiép can “hudng dén ching khodn” thi thuong xem xét dén cic mod

hinh can béng danh muc, trong dé s& xem xét mot danh muc da dugc da dang héa &
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mirc d6 qudc té. Nhitng mé hinh ndy cho rang sy bién dong cua ty gid s& anh hudng
dén can bang cung cau cua cdc tai san tai chinh ndi dia va qudc té. Do d6, theo cich
tiép cén nay thi mot sy gia ting trong gid ca chimg khodn noi dia s& lam cho dong noi
té tang gid boi vi nhu cdu cua cdc nha dau tu dbi véi ndi té gia ting dé mua ching
khodn noi dia. Khi gid chimg khoén giam s& lam giam sy gidu c¢6 cla cdc nha dau tu
dia phuong, din dén lam giam nhu ciu cia ho vé tién té&. Cdc ngan hang s& phan ung
bang céch giam 14i sut, ma viéc ldi suat giam s& khong c6 stc hap dan déi véi cic
dong von, két qua 14 nhu cdu dong ndi té giam va vi vay dong noi té giam gid. Boi vi
tai san trong nudc va tai san nudc ngodi khong c6 su thay thé hoan hao trong DMPT
hi€éu qua can béng, khi cdc nha dau tu diéu chinh ty 1¢ gilra tai san ndi dia va nudc
ngoai trong danh muc ctia ho dé dbi phé véi sy thay doi diéu kién kinh té, ty gid ciing
s& phai thay ddi theo. Vi vdy, cich tiép can “hudéng dén ching khodn” nay s& cho thay

moi quan hé nguoc chiéu nhau gitra gid chirng khoan va ty gia.

Vé mat thyc nghiém: Nghién ciru thuc nghiém vé mbi quan hé twong tic va
nhan qua gitra gid chimg khodn va ty gid da dua ra nhiéu két qua khac nhau (twong
quan duong, twong quan 4m, ton tai quan hé nhan qua va khéng ton tai quan hé nhan

qua, quan hé nhan qua mot chiéu, ...).

Tir quan diém vi md, dong ndi té ting gid c6 thé 1am cho cédc cong ty xuat khau
gdp bat loi trong canh tranh, din dén gid ching khodn cua céc cong ty nay giam, cho
thiy mdi quan hé nguoc chiéu gitra ty suat sinh loi ching khodn va ty gid. Mat khac,
cdc cong ty nhap khau c6 thé huong loi tir viée dong noi té ting gid, cho thdy mdi quan
hé ciing chiéu giita hai thi truong nay. Tir quan diém vi mo, néu 13i suit ndi té cao
tuong d6i so v6i phan con lai cua thé gidi, nhu cau noi té s& cao hon 1am cho ddong nodi
té tang gid. Trong khi d6, 14i suat cao hon ciing s& 1am gia ting chi phi vay muon cia
cdc cong ty ndi dia, 1am cho gid ching khodn giam. Piéu nay cho thdy mbi quan hé

nguoc chiéu giita hai thi trudng nay.

Mot sb nghién ctru thyc nghi¢m vé mbi quan h¢ gitta TTCK va thi trrong ngoai
t¢ c6 thé dwoc nhic dén nhu Solnik (1987), Jorion (1991), Roll (1992), Neih va Lee
(2001), Aloui (2001), Yang va Doong (2004), Phylaktis va Ravazzolo (2005), Pan va
cac c.s (2007), Zhao (2010), Diamandis va Drakos (2011).

Cu thé, st dung phuong phdp wéc luong binh phuong tdi thiéu (OLS), Solnik
(1987) da tim thay mbi quan hé dwong & mirc yéu giita ty gia va chirg khoan khi st
dung dit liéu theo thang nhung mbi quan h¢ lai ngugc chiéu khi st dung dir li€u theo

quy cho 8 qudc gia phuong Tay: Canada, Phdp, Puc, Nhat Ban, Ha Lan, Thuy Si,
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Anh, va My; ty gid theo euro cta cdc dong tién trong 1 thang va 3 thdng. Giai doan
nghién ctu tir thang 7/1973 dén thang 12/1983. Tac gia tim thiy két qua 1a sau
thang 10/1979, ty gid hdi dodi thyc bi anh huéng manh mé bai 14i suat. C6 mdi twong
quan duong giira loi suat ching khodn va ty gia dic biét 1a giai doan sau nim 1979.
Jorion (1991) cho rang sy thay doi cua ty gid s& khong c6 tic dong c6 thé du bdo dugc
dén bién dong cua ty suét sinh loi ching khodn khi str dung 1y thuyét dinh gid chénh
léch (Arbitrage Pricing Theory - APT) hai nhan t6 va da nhan té dé phan tich di
liéu vé chi s6 ching khodn va ngoai hdi ctia nudc My giai doan tir thang 1/1971 dén
thang 12/1987. Trong khi d6, nhiing nghién ciru khic sir dung d6 do 1a hé sb twong
quan cta Roll (1992) khi nghién ciru tic dong cia ty gid theo dong Pola My dén chi
s6 TTCK ctia 24 qudc gia lai cho rang ton tai mdi tuong quan manh giira sy thay ddi
ty gid va bién dong trén TTCK. Neih va Lee (2001) da kiém tra mdi quan hé dong
giita gia chimg khodn va ty gid ciia cic qudc gia G7 tir 1/10/1993 dén 15/2/1996 trén
s6 lidu vé gid déng clra hang ngay cua chi sé TTCK va ty gia hdi dodi theo USD cua
nhém cédc nude G7. Nho kiém dinh dong tich hop va mo hinh hiéu chinh sai sé dang
vecto, cdc tdc gia chi ra ring khong ton tai mbi quan hé cin bang dai han giita chi sd
TTCK va ngoai héi tai cdc nude nay. Con mdi quan hé cin bang trong ngan han chi
tim thay tai mot sé nude trong nhém, ching han ty gid giam thuong kéo TTCK Purc
di xudng, nhung lai ddy TTCK ngay hom sau cta Canada va Anh di 1én. Tuy nhién,
khi gid chung khodn ting lai thuong 1am giam gid ngoai h6i ngay hom sau & Y va
Nhat Ban. Con tai My, khong tim thiy mdi quan hé cén bang giita gid chting khodn
va gid tri dong d6 la ca trong ngan han va dai han. Aloui (2001) nghién ciru hiéu tng
lan toa va nhin qua gitta TTCK va TTNH cta My va mot vai qudc gia khu vuc chiu
Au trong giai doan truéc khi dong Euro ra doi va sau khi dong Euro ra doi, bang
cdch sir dung mo6 hinh phuong sai c¢6 diéu kién cua sai s6 thay doi tw hdi quy tong
quat dang mi (Exponential Generalized Autoregressive Conditionally
Heteroskedastic - EGARCH) da bién. Dit lidu dugc nghién ctru 12 gid déng cira hang
ngay clia ty gid theo d6 12 My va chi s6 TTCK 5 nuée (Phdp, Y, Puc, Bi, My) giai
doan tir 28/12/1990 dén 10/02/2005. Két qua 1a ¢6 hiéu ung lan téa va quan hé nhan
qua cia ty gid dén gia ching khodn khi c¢6 sy ra doi cua dong Euro. Tuy nhién gid
chirmg khodn khéng c6 tac dong dén ty gid trong ca hai thoi ky trudc va sau khi cé
ddng Euro. Vi cuing chii d&, Yang va Doong (2004) di nghién ctru sy bat dbi xtimg
trong hiéu (g lan toa giita gid chting khodn va ty gid d6i v6i bay nude cong nghiép
16n trong giai doan 01/05/1979 dén 01/01/1999 bang céach sir dung mo hinh tuy hoi
quy dang vecto (VAR) va md hinh EGARCH da bién; két qua cho thiy c6 hiéu g

lan toa do bién dong dang bat ddi xing va sy bién dong cua chi sé gid TTCK ¢6 anh
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huong dén sy bién dong cua ty gid trong twong lai, nhung su bién dong cua ty gia it
6 tic dong truc tiép hon dén su bién dong chi s6 gid TTCK trong twong lai. Mot
huéng khéc, Phylaktis va Ravazzolo (2005) di nghién ciru mi quan hé ngan han va
dai han gifta gi4 chting khoén va ty gia sir dung phuong phdp dong lién két va kiém
dinh nhan qua Granger da bién d6i vi cdc qudc gia viing vinh Thai Binh Dwong. Cu
thé 13, chi s6 chirng khodn 5 nudc khu vuc Thdi Binh Duong va ty gia dong tién mdi
nudc voi ddng d6 la My: Malaysia va Thdi Lan: tir thdng 1/1980 dén thdng 12/1998;
Hong Kéng: tir thang 1/1981 dén thang 12/1998; Philippin: tir thang 5/1986 dén
thang 12/1998; Singapo: tir thang 1/1990 dén thang 12/1998. Két qua cho thiy chi sd
TTCK My Ia mot bién nguyén nhan quan trong trong quan hé nhan qua. Gia ching
khodn va ty gid c6 mdi quan hé ciing chiéu.

Pan va cic c.s (2007) da st dung kiém dinh nhan qua Granger, md hinh tu
hdi quy dang vecto, phan rd phuong sai, phan tich ham phan tng dé kiém tra mdi
quan hé dong giira ty gid va gia chung khodn ctia 7 quéc gia chau A, bao gdm Hong
Kong, Nhat Ban, Han Quéc, Malaysia, Singapo, Pai Loan va Thai Lan tir 1/1988
dén 10/1998. Két qua 1a ¢6 mdi quan hé nhin qua c6 y nghia théng ké ddi voi Hong
Koéng, Nhat Ban, Malaysia va Thai Lan thoi ky trude khung hoang. Céc tac gia tim
thay bang chtng thuc nghiém vé mbi quan hé nhan qua tir ty gid hdi dodi dén chi sé
chimg khodn cdc nuéc Hong Kong, Nhat Ban, Malaysia, va Théi Lan trude khi xay
ra khiing hoang tai chinh Chau A nim 1997. C6 quan hé nhan qua tir TTCK dén
TTNH céc nuéc Hong Kong, Han Quéc, Singapo. Khong ¢ nudc nao thé hién
quan hé nhan qua tr TTCK dén TTNH trong giai doan dién ra khing hoang Chéau
A, nhung lai ¢6 quan hé nhan qua tir TTNH dén TTCK, trir Malaysia. Zhao (2010)
sir dung dir lidu theo thang tir nam 1991 dén nim 2009 dé kiém tra hiéu tmg dong
gitra gid chimg khodn va ty gia & Trung Qudc bang cich sir dung md hinh VAR va
GARCH. Két qua cho thay khong ton tai quan hé can bang dai han giita ty gid hoi
dodi thyc ctia ddng Nhan dan té theo d6 la My va gid chung khoan Trung Qudc.
Tdn tai hiéu Gng lan toa hai chiéu giita hai thi truong, tic 1a nhitng bién dong trong
quéd khtr trén TTCK c6 tic dong dén do bién dong trong twong lai cia TTNH va
ngugc lai. Diamandis va Drakos (2011) phén tich mbi quan hé dai han va ngén han
gitta ty gid va gid ching khodn ciing nhu 13 anh hudng cta céc ci séc ngoai sinh
dbi v6i bdn qubc gia, bao gom Achentina, Braxin, Chile va Mehico st dung ki
thuat dong lién két va kiém dinh nhan qua Granger. Dir liéu theo thdng tir thdng
1/1980 dén thdng 2/2009 cho 4 nudc chau My La tinh: Achentina, Braxin, Chile va
Mehico, vé ty gid theo d6 la My va chi s6 TTCK. Két qua 1a Khong c6 méi quan hé
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dai han c6 y nghia thdng ké gifra gid chirng khodn va ty gid & ting quéc gia. Tuy
nhién, sau khi két hop voi TTCK MY, két qua lai cho thdy gid chimg khoan va ty
gid ¢o mbi quan h¢ cung chiéu véi TTCK My tao diéu kién thuan lgi cho viéc
truyén tai giita ty gid va ching khodn & nhirng quéc gia nay.

Trong khi ¢6 nhiéu nghién ctru vé ciu tric phy thudc giira cic TTCK quéc té va
mot s6 nghién ciru vé cdu tric phu thudc gitta cdc ty gid bang ham copula, thi vin ¢
rt it nghién ctu st dung copula dé nghién ciru cdu tric phu thudc giita TTCK va
TTNH. Gan day, Ning (2010), d3 nghién ctru sy bién dong ciing nhau gitta TTCK va
TTNH ciia cic qudc gia chdu Au bang cdch md hinh héa ciu tric phy thudc sir dung
phuong phép copula. Tac gia st dung di liéu theo thing cua lgi sut chting khodn
Canada va lgi suét ty gid USD/CAD giai doan tir thang 1/1995 dén thang 12/2006. Téc
gia da tim thiy rang c6 sy phu thudc dudi dbi ximg gitra cdc cap ty gia va ching khodn
& ca hai giai doan va sau khi dong EUR ra doi, va phat hién thiy cau tric phy thudc
dudi trén va dudi dudi gitra hai 16p tai san nay.

1.4. Tong quan cac nghién ciru lién quan dén Viét Nam

1.4.1. Téng quan cdc nghién ciru vé cdu triic phu thuéc giita thi truwong

chung khodn Viét Nam va thi truwong chung khodn cdc nuwéc khdc

Mic dir ¢6 rat nhidu cdc nghién ciru vé sy lién két giita cdc thi trudng, nhiéu
thi truong méi ndi, trong d6 ¢6 Viét Nam van con chua duoc “khdm pha”, va do d6
day chinh 1a khoang trong nghién ctru ma luan 4n lya chon. Viéc nghién ciru ciu tric
phu thudc gitta TTCK Viét Nam va TTCK thé gi6i 1a can thiét va hitu ich vi TTCK
Viét Nam dugc xép vao nhém thi trurong méi ndi, nén c6 thé khong bi anh huong boi
cdc thi truong khdc, ddy 1a co hoi dé céc nha dau tu da dang héa DMPT. Hon nifa,
theo quan diém vé thi trudng moi ndi, Viét Nam 12 thi trudng gidu tiém ning, thu hut
vbn dau tu trong va ngodi nudc. Boi vay, cdc thong tin vé cdu tric phy thudc gitra
TTCK Viét Nam va TTCK cic nudc khic dugce nhidu nha tham gia trén thi truong
mong doi. Ngoai ra trong thoi ky hoi nhap kinh té qubc té, viéc da dang héa DMPT
trén thi truong toan cau nham giam thiéu rui ro 1 ¢6 thé, va nhirng thong tin vé ciu
tric phu thudc gitra cdc TTTC pham vi quéc té ddp Gng phan nio nhu cau thong tin
cho nha dau tu va nha hoach dinh chinh sach.

Theo tim hiéu cua tic gia, dd c6 mot s6 nghién ctru vé van dé& nay, c6 lién
quan dén TTCK Viét Nam. D6 1a, Wang (2011) di xdy dung m6 hinh EGARCH 2
bién ciia hé s twong quan c6 diéu kién dong dé chung to trong giai doan tir 2006 dén

2009 TTCK Trung Qudc mang dén nhiéu rii ro cia qué trinh lan téa (contagion) toi
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thi truong Viét Nam hon so voi TTCK MY, va nhitng anh hudéng nay manh mé hon
sau cudc khung hoang thé chip. Pong thoi, tic gia dua ra 151 khuyén cho nha dau tu
nén quan tdm dén tinh hinh tai chinh khong chi trong nuéc ma cta ca cic nudc ling
giéng. Hay Chang va c.s (2010) da sir dung md hinh hiéu chinh sai sé vuot ngudng
va md hinh phuong sai c¢6 diéu kién cua sai sd thay d6i tu hdi quy téng quat
(GARCH) dé nghién ctru mdi quan hé giita TTCK Viét Nam va cic ddi tic thuong
mai chinh 12 My, Nhat Ban, Singapo va Trung Qudc. Két qua cho thiy, TTCK Viét
Nam bi tdc dong boi thi truong Nhat Ban va Singapo. Do bién dong trén TTCK Viét
Nam va cdc nudc c6 tic dong bat ddi xtimg. Két qua nay goi ¥ cdc nha dau tu ¢4 nhin
va cdc to chiic tai chinh nén giit cic DMPT dai han trén TTCK Viét Nam. Ngoai ra,
Nguyén Phic Canh va céc c.s (2016) di nghién ctru tic dong lan téa cua TTCK
Trung Quéc d6i v6i thi trudng ching khodn cia 6 nude trong khu vuc Pong Nam
A bao gdom Ind6nésia, Malaysia, Philipin, Singapo, Thdi Lan va Viét Nam trong giai
doan 2005 — 2015. Thong qua viéc st dung md hinh ty hdi quy dang vecto, ham
phan tng va phén rd phuong sai cho dit lidu chudi thdi gian theo ngay, két qua cho
thdy TTCK Trung Qudc c6 tic dong lan téa dén céc thi trudng 6 nudc ASEAN, va

tdc dong lan toa c6 do tré tir 2 dén 3 ngay.

Mot nghién ctru gan day cua Cuong va cic c.s (2012) thudng duoc dé cap
khi nhic dén nghién ctru cdu tric phu thudc gitta cdc TTCK thé gidi va TTCK Viét
Nam. St dung phuong phdp EVT va copula, Cudng va cic c.s (2012) da phan tich
cau tric phu thudc gitta TTCK Viét Nam va 17 TTCK khdc trong giai doan 2002-
2009. Két qua cho thiy TTCK Viét Nam c6 xu huéng giam cung cdc TTCK Trung
Quéc, Hong Kong, Nhat Ban, Malaysia, Philipin, Thai Lan, Thuy ST va My. Cic tic
gia nhan manh tam quan trong cta viéc str dung phwong phdp copula trong kiém tra
ciu tric phu thudc giita cdc TTCK. Y tuong nay ciing duoc nhic dén trong hudng
nghién ciru tiép theo ciia Manh (2014): “M& rong nghién ciru sy phu thudc cia
TTCK va cdc thi truong khic trong nudce, gitta TTCK Viét Nam va céc thi truong &

khu vuc va quoc te”.

Téc gia c6 thé dua ra mot s6 nhan dinh vé diém khdc biét cua ludn 4n nay voi

nghién ctru cia Cuong va céc c.s (2012) nhu trong Bang 1.2 sau day.
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Bang 1.2. So sanh y twéng cia luan an véi nghién ciru ciia Cwong va cac c.s (2012)

Vin ab Y tuéng nghién ciru Y twéng nghién ciu
cua Cuong (2012) cua tac gia
Noi dung|- Cau tric phy thudc timg cap gilta cdc|- Cau tric phu thudc ting cip
nghién ciru chudi loi sudt chi s6 TTCK thé gidi|giita cic chudi lgi suat chi sd
(Indonésia, Malaysia, Philipin, | TTCK thé gi6i (Nhat Ban, Phép,
Singapo, Thdi Lan, Trung Quéc Anbh, H6ng Kong, Inddnésia,
(Tham Quyén), H@)ng Kong, Nhat Uc, Singapo, Han Quéc, Pai
Bén, Han Qudc, Pai Loan, Uc, Phdp,|Loan, Thuong Hai va My
Dic, Ha Lan, Thyy Si, Anh, My|(Dowjones, Nasdaq, S&P500))
(Dowjones, Nasdaq, NYSE)) va|va TTCK Vi¢t Nam (VNindex)
TTCK Viét Nam (VNindex) - Céu tric phy thudc timg cap giira
cdc chudi loi sut chi s6 TTCK
Vi¢t Nam (VNindex) va céc cap
ty gid ngoai hdi (AUD/VND,
CAD/VND, USD/VND,...).
Phuong  phdp|- Copula valy thuyét gid tri cyc tri. |- Copula va hdi quy phan vi. M

nghién ctru

hinh hdi quy phén vi tuong tu
trong Baur (2013).

2002-2009, chua bao gém thoi ky hau
khing hoang tai chinh toan cau, khong
phén chia chudi s6 liéu dé nghién ciru
timg giai doan, khong d& cap dén hiéu

ung lan toa.

2004-2014, bao gbém thoi ky
khung hoang va hau khing hoang
tai chinh toan cAu, phéan chia chudi
sO liéu dé nghién ctru timg phan
dé thay su thay doi cau tric dong
thoi cung cap bang chung thuc
nghiém vé hiéu ung lan toa giita
cac TTCK

Gifra
TTCK
Viét
Nam

Giai |3

doan | prcK

va cach | 4« gii

thure

nghién

clu Gitra
TTCK
Viét
Nam va
TTNH

Khdng nghién ctru.

Tir 2007 dén 2015, khong phan
chia s6 liéu thanh nhiéu giai doan.

Nguoén: Phan tich cua tdc gid
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1.4.2. Téng quan cdc nghién civu vé cdu tric phu thuéc giita thi truwong

chitng khodn va thi trwong ngoai héi Viét Nam

Céc nghién ctru vé cdu tric phu thude giita cic TTTC noi dia dd dugc nghién
ctru cho mot sé nudc trén thé gidi, chi yéu tai cdc nudc phat trién, van dé nay tai cic
nude dang phat trién, cdc nudc mdi ndi con nhidu khoang tréng c6 thé thyuc hién. Céc
nghién ctiru vé van dé nay tai Viét Nam méi ding lai & mac d6 nghién ctru mdi quan
hé gitta cdc TTTC trong nudc bang phuong phdp nghién ciru 1y thuyét hodc str dung hé
s6 tuong quan tuyén tinh, hoic moi bat dau 4p dung nghién ciru cdu tric phy thudc
bang phuong phap copula nhung chua ¢6 hé théng. C6 thé nhac dén mot s6 nghién ciru
nhu Nguyét va Thao (2013), Nguyén va Quyét (2013), Hoa va Huong (2014), Loc
(2014), Yén va Son (2014), Nga (2014), Tho va Lam (2015). Mot sé phuong phép da
dugc cdc nghién ctru trude sir dung nhu kiém dinh dong tich hop theo phuong phip
kiém dinh nghiém don vi phan du Engle Granger trong Nguyét va Thao (2013) khi
st dung dit liéu theo thing vé Cung tién, Lam phat, Hoat dong kinh té thuc, Lai suat,
Ty gid hbi dodi, Gid dau, tir thang 7/2000 dén thang 9/2011. Tir d6, céc tic gia cho
rang ty gid hbi dodi c6 twong quan am véi TTCK (-): khi ty gid ting (VND mat gid)
100 d6ng/USD thi chi s6 VN-Index sut giam 16,672 diém. Mot phuong phép khéc 1a
sir dung md hinh ti hdi quy dang vecto (VAR) ciing dugc Nguyén va Quyét (2013)
van dung vé6i dir liéu theo thang tir thang 10/2007 dén thang 10/2012 tai TP.HCM vé
ty gia USD, 14i suét thi truong lién ngdn hang, chi sé gid ¢ phiéu. Két qua cho thiy
bién gid ¢ phiéu c6 mbi lién hé véi 13i sudt va ty gid. Su bién dong ty gid hdi dodi s&
tao ra cdc ci soc tidu cuc dén gid co phiéu. Ciing sir dung md hinh ty hdi quy dang
vecto (VAR) cing voi md hinh phuong sai thay ddi c6 diéu kién ty hdi quy tong quat
héa (GARCH) da bién, Tho va Lam (2015) phan tich dit liéu vé chi s6 VNIndex va ty
gid hiéu lyc thuc theo thang tir thing 07 niam 2000 dén thang 12 nam 2013. Cic tic
gia thu dugc két qua rang khéng c6 mbi quan hé can bang dai han 6n dinh giira ty gid
hi¢u lyc thuc VND va gid chiing khodn. Lan téa trong gi4 tri trung binh gitra TTNH va
TTCK ciing khong duoc tim thay trong giai doan nghién ciru. Ngoai ra, bai nghién ciru
xem xét hiéu Gng lan toa bat 6n chéo gita TTNH va TTCK st dung thong ké ty 1& hop
ly toi da. Ton tai hidu ung lan toa bat 6n hai chiéu gitta hai thi truong, chi ra rang
nhitng thay d6i ngoai ky vong trong quéa khir trén TTCK c6 tic dong 16n dén nhiing bat
on trong twong lai trén TTNH va nguoc lai. Tuong ty md hinh VAR, md hinh hiéu
chinh sai s6 dang vecto (VECM) dugc sir dung trong Yén va Son (2014) dé phén tich
dir liéu theo thdng vé lam phat, 13i suét, ty gid, cung tién va chi s6 VNIndex tir thing

01/2007 dén thang 12/2012. Céc tic gia tim thay ty gid c6 tuong quan ciing chiéu voi
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TTCK. Bén canh d6, Hoa va Hudng (2014) nghién ctru chi s6 déng ctra hang théng ciia
TTCK dinh danh bang dong tién dia phuong va ty gid hdi dodi cho nim quéc gia moi
nbi 1a Viét Nam, Singapore, Malaysia, Indonesia va Mexico trong giai doan tir thang 1
niam 2005 dén thang 12 nim 2013 bang md hinh EGARCH chuyén d6i Markov. Két
qua nhan duoc 12 hé s6 wéc lwong cia sy thay doi ty gia hdi dodi mang gia tri 4m va ¢
y nghia thong ké véi tat ca cic thi truong, didu d6 dwa dén két luan rang nhiing bién
dong trén thi trudong ngoai héi s& lam giam loi nhuan trén thi truong chung
khodn. Mot ci séc duong trong thi trudng ngoai hdi gan nhu dan lgi nhuan ching
khodn dén trang thai bat 6n véi gid tri thip. D6 1a xu hudng chung cua tit ca cdc thi
truong, tuy nhién & mdi thi trudng c6 tdc d6 chuyén ddi trang thai khac nhau. Xdac suat
chuyén d6i trang thai cia TTCK phu thudc vao muc do thay dbi cua ty gid hbi dodi
nhanh hay chdm. Cung cip bang chtng vé hiéu tng lan toa bién dong gita TTNH va
TTCK cho tat ca céc thi truong trir Malaysia. Cac két luan trén da dép ing muc tiéu
nghién cru ciia bai va phan nao khang dinh thém rang mbi lién két dong giira ty gid
héi dodi va bién dong TTCK c6 khac nhau giita cdc qubc gia khac nhau vé vé vi tri dia
ly, dac diém khu vuc, dac diém quéc gia, dac diém chinh tri va cdc chinh sich kinh té
vi mo giita cdc thi truong. Hay theo phuong phdp truyén thong 1a sir dung md hinh hoi
quy tuyén tinh da bién, Loc (2014) phan tich chudi gi, loi nhuan trén mdi co phiéu
ctia 20 c6 phiéu niém yét tai S¢ giao dich chimg khodn Thanh phd HO Chi Minh, 14i
suit cho vay, ty gida USD/VND, gid vang va chi sb gi tiéu dung theo thoi gian véi tan
sudt theo quy trong giai doan tir 31/12/2006 dén 31/12/2012. Phuong phép nay ciing
gitip chi ra ring ty gia USD/VND c6 twong quan cting chiéu véi su thay dbi gid cua
cdc co phiéu.

Trong céc nghién ctru vé chit d& ndy, déng chd ¥ ¢6 ludn vian thac si cia Nga
(2014). Luan van nay nghién ctru sy bién ddi cing nhau giita TTCK va TTNH cua
nim qubc gia gobm My, Chau Au, Nhat Ban, Trung Qudc, Viét Nam, bang cich md
hinh héa truc tiép cAu tric phu thudc str dung cic ham copula. Dir li¢u dugc st dung
trong ludn vian 12 dit liéu theo ngay cia TTCK va TTNH cia nim quéc gia gdm My,
Chau Au, Nhat Ban, Trung Quéc, Viét Nam tir 28/7/2000 dén 30/09/2014. Dit lidu
nghién ctru trong ludn van dugc chia thanh hai thoi ky: thoi ky trude khung hodng tir
28/7/2000 dén 27/2/2007 va thoi ky sau khiing hoang tir 27/2/2007 dén 30/9/2014. Két
qua cho thdy rang Copula SJC thay d6i theo thoi gian (Time varying Symmetrized
Joe-Clayton) 1a md hinh t6t d& mo ta sy bién dong cling lic gitta TTCK va TTNH dbi
v6i cap chi sé chimg khodn SHANGHAI va ty gid CNY-USD giai doan sau khung

hoang tai chinh toan ciu 2008, diéu nay c6 nghia 1a cip chi sé ching khodn va ty gid



26

nay cho thiy c6 sy phu thudc dudi bén phéi trong nhimng tinh hudng thi trudng bién
dong cuc manh. DPéi véi cap chi s6 VNINDEX va ty gid VND-USD giai doan sau

khung hoang thi copula Gumbel 12 miu hinh thé hién sy phu thudc tot nhit, tic cé

bang chung vé su phu thudc dudi bén phai cao hon, hay hai TTCK va ngoai té cua

Viét Nam s€ c6 kha nang bung nd cung nhau nhiéu hon. Tat ca nhitng cap chi so

chtng khodn va ty gid con lai phit hop nhét v6i mau hinh copula Gaussian thay dbi

theo thoi gian (Time varying Gaussian copula), c6 nghia la cic cdp chiung khoan, ty

gid nay s€ bung n6 hodc sup do6 cing nhau theo mau hinh doi xtng.

Mot sb diém khdc cia ludn 4n nay so voi nghién ciru cia Nga (2014) dugc trinh

bay tém tit trong Bang 1.3 dudi day.

Bang 1.3. So sanh y twéng cia luan an véi nghién ciru cia Nga (2014)

Van de

Y twéng nghién ciru cia Nga
(2014)

Y twéng nghién ctru cia tac gia

Noi dung
nghién

cuu

- Cau triic phy thudc timg cip giita
cic chudi loi suat theo ngay chi s6
TTCK mdi qudc gia (My, Trung
Quéc, Chau Au, Nhat Ban, Viét
Nam) va loi suét chi sb ty gid theo
USD cia dong tién nudc d6 trong
hai giai doan: trudc khing hoang (tur
28/7/2000 dén 27/2/2007) va sau
khing hoang (tir 27/2/2007 dén
30/9/2014).

- Cau tric phu thudc timg cip giita chudi
loi sudt theo ngay cua chi s6 TTCK
VNINDEX va chudi loi sudt chi sé
TTNH (D6 la Uc AUD, Db la Canada
CAD, Franc Thuy Si CHF, Nhan dan t¢
Trung Qudc CNY, dong tién chung Chau
Au EUR, Bang Anh GBP, D6 la Hong
Koéong HKD, Yén Nhat JPY, Ringit
Malaysia MYR, Krone Nauy NOK,
Krone Thuy Dién SEK, D6 la Singapo
SGD, Bat Thai THB, b6 la My USD)
giai doan tir 02/01/2007 dén 15/10/2015.

Phuong
phap
nghién cuu

- Copula.

- Copula va hdi quy phan vi tir d6 so

sanh két qua thyc nghiém nhén duoc.

Giai doan
va céch
thurc
nghién

cuu

2000-2014, phan chia chudi sd liéu
dé nghién ctru timg giai doan trudc
va sau, khung hoang tai chinh toan
cau, nhung khong dé cap dén hiéu

ung lan toa.

2007-2015, khong phan chia chudi sb
liu dé nghién ctru thoi ky trudc va sau
khung hoang.

Nguon: Phan tich cia tdc gia
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1.5. Tong quan vé cac chinh sich trén thi trwong chimg khoin va thi
trurong ngoai hdi Viét Nam trong giai doan nghién ctru

1.5.1. Tong quan vé chinh sdch trén thi trwong chiing khodn Vigt Nam giai
doan 2004-2014

Ngay 11/7/1998, Chinh phu ban hanh vé ching khoan trong Nghi dinh s
48/CP va TTCK chinh thirc khai sinh cho TTCK Viét Nam ra doi. Déng thoi, Chinh
phu ciing thanh 14p trung tdm giao dich chtng khoén dit tai Thanh phé H6 Chi Minh
va Ha Noi. Trung tim giao dich ching khodn Thanh phd HO Chi Minh duoc thanh lap
theo Quyét dinh sé 127/1998/QD-TTg ngay 11/7/1998 va chinh thirc di vao hoat dong
thuc hién phién giao dich dau tién vao ngay 28/7/2000. Ngay 08/08/2007, Trung tim
giao dich chimg khoén Thanh phé H6 Chi Minh tr¢ thanh S¢ giao dich chimg khodn
Thanh phd H6 Chi Minh véi vén diéu 1¢ 1a 1000 ty dong. Trung tim giao dich ching
khodn Ha Noi da chinh thic chao doi vao ngay 8/3/2005. Va ngay 17/1/2009, Trung
tdm giao dich chirng khodn Ha N¢i tr¢ thanh s¢ giao dich chiing khodn Ha N¢i. Khac
v6i S& giao dich ching khoan Thanh phd H6 Chi Minh vén 14 noi niém yét va giao
dich ching khodn cua céc cong ty 16n thi S¢ giao dich chirng khodn Ha Ndi 1a san choi

cho cdc doanh nghiép nho va vira véi vén diéu 16 tir 5 dén 30 ty dong.

- Giai doan 2004-2005: Giai doan nay thudc giai doan chap chiing biét di cua
TTCK Viét Nam tu 2000-2005.

Nham ting cuong hiéu luc quan 1y nha nudc, Chinh phii da ban hanh Nghi dinh
66/2004/ND-CP chuyén UBCK vé Bo Tai chinh. Pay 12 mot dong thdi tich cuc, tao diéu
kién phéi hop tbt hon giira cic co quan quan 1y dé sém thiic ddy thi trudng phat trién.

Trong nam 2004, Bo Tai chinh da ban hanh dong bd cic van ban huéng dan thi
hanh Nghi dinh s6 144/2003/ND-CP vé niém yét ¢6 phiéu va tri phiéu trén TTCK tap
trung; phat hanh c6 phiéu, trdi phiéu ra cong chiing; thanh vién va giao dich chimg
khodn; cong bd thong tin trén TTCK; quy ché t6 chirc va hoat dong cua CTCK; quy
ché thanh 1ap va hoat dong cua vin phong dai dién t6 chtc kinh doanh chtng khodn
nudc ngoai tai Viét Nam; hé thong chi tiéu gidm st tai chinh dbi voi CTCK va cong ty
quan 1y quy; quy ché dang ky, luu ky, bu trir va thanh toan chimg khodn; quy ché lua
chon doanh nghi¢p kiém todn duoc chép thun trong linh vuc ching khoén.

Sau khi Luit Thué thu nhdp doanh nghié€p 2003 c6 hiéu lyc thi hanh, B§ Tai
chinh ban hanh Thong tu 100/2004/TT-BTC huéng din riéng vé thué gia tri gia ting

va thué thu nhap doanh nghi¢p d6i voi linh vuc chimg khodn va c6 Cong van so
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11924/TC-CST ngay 20/10/2004 vé wu dai thué thu nhap doanh nghiép dbi vai céc to

chtc ni€m yét chung khoan lan dau.

Bén canh d6, NHNN ban hanh quy dinh vé quéan 1y ngoai hbi d6i véi giao dich
chirng khodn cua nha dau tu nudc ngoai trén TTGDCK, dac biét 1a quy dinh vé viée
ngan hang thuong mai c6 phan dang ky niém yét va phat hanh c6 phiéu ra cong chiing,
vira gitip tao hang cho TTCK, vira gitip cdc ngan hang c6 diéu kién tt hon trong viéc
huy dong von trén TTCK phuc vu hoat dong kinh doanh, dong thoi gitip hoat dong cia

céc ngan hang minh bach, rd rang hon.

Vi nhitng quy dinh mdéi tai Nghi dinh 144/2003/ND-CP, Chinh phu cling da
ban hanh Nghi dinh s6 161/ND-CP ngay 7/9/2004 vé xu 1y vi pham hanh chinh trong
linh vyc chirg khodn va TTCK, thay thé Nghi dinh sé 22/2000/ND-CP. Ké dén 12 ban
hanh Nghi dinh 187/2004/ND-CP thay thé Nghi dinh 64/2002/ND-CP vé cb phan héa
DNNN véi dinh hudng c6 phan héa cic cong ty, tong cong ty 16n 1am an hidu qua, gan
v6i viée niém yét trén TTCK.

Sang nam 2005, ngay 8/3/2005, sau mot thdi gian dai chuan bi, TTGDCK Ha
Nbi danh cho giao dich cb phiéu cia cdc doanh nghiép vira va nhd, véi co ché giao
dich thoa thudn da chinh thuc di vao hoat dong. Bén canh d6, Thu tuéng Chinh phu ky
Quyét dinh s6 189/2005/QD-TTg thanh lap Trung tim Luwu ky chiing khodn.

Pé tang cuong hang héa cho TTCK, Thu tuéng Chinh phi ban hanh Quyét dinh
528/QD-TTg ngay 14/6/2005 vé viéc phé duyét danh sich cdc cong ty co phan héa
thuc hién ban dau gid c6 phan, niém yét, ding ky giao dich tai cic TTGDCK. Pong
thoi, theo Quyét dinh 2592/2005/QD-BTC ctia Bo Tai chinh, DNNN tién hanh c6 phan
ho4 thong qua co ché ban ddu gid c¢6 phan trén cac TTGDCK (theo tinh than Nghi dinh
187/2004/ND-CP vé chuyén cong ty nha nudc sang cong ty co phan), sau d6 lam céc
thi tuc cap phép niém yét/dang ky giao dich trén cic TTGDCK. UBCK ciing di ban
hanh Quy ché mau vé d4u gia co phan tai TTGDCK dé trién khai thyc hién.

Bén canh d6, Thu tuéng Chinh phi ban hanh Quyét dinh s6 238/2005/QD-TTg
thay thé Quyét dinh s6 146/2003/QD-TTg vé ty 1é tham gia ciia bén nudc ngodi vio
TTCK Viét Nam nham thu hidt nha dau tu nuéc ngoai. Theo d6, cac td chtrc, ¢4 nhan
nude ngoai duge nam gitr t6i da 49% c6 phiéu, ching chi quy cia to chic niém
yét/dang ky giao dich trén TTCK Viét Nam (ngoai trir t6 chirc niém yét/dang ky giao
dich thudc khéi ngin hang, ty 1é ndm gitr tdi da ctia nha dau tu nudc ngoai 1a 30%) va

t6i da 30% cb phiéu cua cong ty/td chic chua niém yét. TS chuc kinh doanh ching
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khodn nuéc ngoai duoc gép von, mua cd phan, gép von lién doanh thanh lap CTCK

hodc cong ty quan 1y quy lién doanh téi da 12 49% vén diéu 1é.
- Giai doan nam 2006:

Diém noi bat nhat cua giai doan nay chinh 1a sy ra doi ciia Luat Ching khodn
lan dau tién dugc Qudc hoi thong qua. Trong qud trinh thuc hi¢n Nghi dinh
144/2003/ND-CP (trudc d6 1a Nghi dinh 48/1998/ND-CP), pham vi diéu chinh ciia
Nghi dinh dd boc 16 nhiéu han ché, chua bao quit va phit hop véi diéu kién thuc té
ciing nhu dinh hudng chién luoc phat trién TTCK.

Cu thé: pham vi diéu chinh con hep (chwa diéu chinh viéc phat hanh ching
khodn ra nudc ngoai), chua didu chinh hoat dong giao dich trén TTCK phi tap trung,
giao dich chtig khoén phdi sinh..., do d6 chua tao ra dugc méi truong phap 1y day du,
d@)ng bd va 6n dinh dé diéu chinh moi hoat dong trén TTCK.

Mit khéc, do chua c6 Luat nén tinh phdp 1y ciia hé thong phdp luat vé TTCK
chua cao, chua giai quyét dugc nhitng khac biét so v6i nhitng van ban phép luat khac

nhu Bo ludt Dan sy, B luat Hinh sy, Ludt Doanh nghiép...

Nham ddp tng nhu cdu von cho du tu phét trién doi hoi phai phat trién TTCK
tr& thanh kénh huy dong von trung va dai han quan trong cho nén kinh té va yéu ciu
btec thiét 1a phai hoan chinh thé ché vé chirg khodn va TTCK, Qudc hoi da théng qua
Luat Chirng khoédn ngay 29/6/2006, c6 hi¢u lyc tir ngay 1/1/2007.

Luat Chimg khoén ra doi gép phan hoan chinh thé ché cdc quy dinh phép luat
trong hé théng phép luat vé TTCK, tao nén mot buodc tién vuot bac trong viéc nang
cao tinh minh bach cta thi trudng, ma quan trong 1a dwa ra khai niém vé cong ty dai
chiing va y8u cau cdc cong ty dai chiing chua niém yét phai c6 nghia vu cong bd thong
tin (nghia vu nay trudc d6 chi 4p dung cho cdc cong ty niém yét), dong thoi bo sung
nhiéu quy dinh md&i vé phat hanh chimg khodn, cic hoat dong kinh doanh, dich vu
chtng khodn, quy dinh vé nguyén tic 4p dung diéu udc quic té...

Cic van ban huéng din Luat Ching khodn duoc gip rdt hoan thién, trinh co
quan c6 thim quyén ban hanh kip thoi.

Ciing trong nim 2006, B Tai chinh ban hanh K& hoach phit trién TTCK giai
doan 2006 - 2010, voi muc tiéu co ban 1a mé rong TTCK cé td chuec, ap dung thong 1€
t6t nhat vé quan tri cong ty dai chiing va céc t6 chirc kinh doanh ching khodn, nang

cao quy mo va nang luc cua céc to chirc kinh doanh, dich vu chung khoan.

- Giai doan nam 2007: Giai doan bing nd cia TTCK.
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Pé hudéng dan Luit Chung khodn, Chinh phu da ban hanh Nghi dinh
14/2007/ND-CP quy dinh chi tiét thi hanh mot sé didu ciia Luat Chung khoan; Nghi
dinh 36/2007/ND-CP vé xir phat vi pham hanh chinh trong linh vuc ching khodn, di
kém voi d6 1a cdc van ban hudng dan thi hanh: Thong tu huéng dan ho so ding ky
ch2o ban chimg khodn ra céng chiing; Thong tu huéng dan mua ban lai c¢6 phiéu va
mot s6 truong hop phdt hanh thém cb phiéu cia cong ty dai chiing; Thong tu huéng
dan cong b thong tin trén TTCK; Quyét dinh ban hanh Quy ché quén trj cong ty dp
dung cho cong ty niém yét, Quy ché to chirc va hoat dong ctia CTCK, Quy ché t6 chuc
va hoat dong cia cong ty quan 1y quy, Quy ché thanh lap va quan 1y quy dau tu ching
khodn; Quy ché dang ky, luu ky, bi trir va thanh toan ching khoan.

Véi muc tiéu phét trién nhanh, ddng bo, virg chic thi truong von Viét Nam,
trong 6 TTCK déng vai trd cht dao, Thi tuéng Chinh phi dd ban hanh Quyét dinh
128/2007/QD-TTg phé duyét Pé dn phat trién thi truong von Viét Nam dén nim 2010
va tam nhin dén 2020. Trén co s& d6, cdc dé an dé thuc thi Luat Chung khodn da duogc
trién khai nghién ctru xay dung nhu: D& 4n thi truong trai phiéu chinh pha chuyén biét;
Pé 4n to chuc quan 1y va giao dich ¢6 phiéu cong ty dai chiing chua niém yét; Pé an
phat trién 6n dinh va bén viing TTCK Viét Nam; D& 4n chuyén d6i cic TTGDCK,
TTLKCK sang mo hinh doanh nghiép theo quy dinh tai Luat Chung khoan.

Pé tirng budc chuan héa t6 chire giao dich thi trudng, Thu tuéng Chinh phi ban
hanh Quyét dinh s6 559/QD-TTg vé chuyén TTGDCK TP. HCM thanh S6 GDCK TP.
HCM hoat dong theo m6 hinh cdng ty TNHH mot thanh vién do Nha nudc lam chu s¢

hitu, hoat dong theo cdc chuan myc va thong 1& qudc té.

- Giai dogn nam 2008-2009: Giai doan chiu anh hudng cia khung hoang tai

chinh toan cau.

Trong giai doan thing trim ciia TTCK 2008-2009, dé tiép tuc thu hit nha dau
tu nudc ngoai, Thu twéng Chinh phu da ky ban hanh Nghi dinh 53/2009/NB-CP vé
phét hanh trdi phiéu qudc té va Quyét dinh 55/2009/QD-TTg cho phép nha dau tu
nudc ngodi duoc mua 49% vén c6 phan cua cong ty dai ching (trudc ddy chi 1a cong
ty niém yét), ngoai trir quy dinh cia phdp luat chuyén nganh hogc/va danh muc nganh
nghé cy thé; khong han ché s¢ hitu trai phiéu. Tuy nhién, Luat Thué thu nhdp c4 nhin
2007 c6 hiéu Iyc thi hanh tir 1/1/2009 quy dinh, nha du tu c4 nhan trong nudc va
ngodi nudc s& bi danh thué thu nhap dbi véi cb tic, trai tic, thu nhap tir chuyén
nhuong chirng khodn, thu nhép tir nhén thtra ké 1a chirng khodn, thu nhép tir nhan qua
tang 12 ching khodn. Nam 2008 xay ra khung hoang tai chinh toan cau khién TTCK
suy gidm manh. Puogc sy d@)ng ¥ clua Uy ban Thuong vu Qudc hoi, BO Tai chinh da
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ban hanh Thong tu 160/2009/TT-BTC nham hd trg céc cd nhan tham gia trén TTCK,
cu thé: mién thué thu nhap c4 nhan tir ngay 1/1/2009 dén hét ngay 31/12/2009, bao
gdém cd nhan cu trid va cd nhan khong cu trd c6 thu nhap tir ddu tuw vén, tir chuyén
nhuong vén (bao gdm ca chuyén nhuong ching khodn). Mot diém chinh sich can
quan tam trong giai doan nay la phan Gng trude tinh cadnh khiing hoang tai chinh toan
cau d6 bd vao TTTC Viét Nam trong d6 c¢6 TTCK, cong cu duy nhat ma UBCK da

thuc hién la giam bién d¢ giao dich, chi gidp lam cham lai qud trinh “roi” cua

Vnindex.
- Giai doan nam 2010-2011: Giai doan giao dich c6 nhiéu bién dong.

Nham hoan thién khung phdp 1y, thé ché chinh sich cho phit trién thi trudng,
trong ndm 2010, Chinh phu d ban hanh Nghi dinh 01/2010/NB-CP vé chio ban cd
phan riéng 16; Nghi dinh 84/2010/ND-CP stra d6i, bd sung mot s6 diéu cuia Nghi dinh
s 14/2007/ND-CP quy dinh chi tiét thi hanh mot s6 diéu ctia Luat Chimg khoén;
Nghi dinh 85/2010/ND-CP vé xur phat vi pham hanh chinh trong linh vuc chimg
khoan va TTCK.

Hang loat vin ban huéng din da duoc BO Tai chinh ban hanh nhu: Thong tu
hudng dan coéng bd thong tin trén TTCK; Quy dinh chi tiéu an toan tai chinh va bién
phdp xir 1y d6i v6i cic to chic kinh doanh chimg khodn khong ddp tng chi tiéu an
toan tai chinh; Quy dinh muc thu, ché do thu ndp, quan 1y va str dung phi hoat dong
chtng khodn 4p dung tai cic S6 GDCK va TTLKCK; stra d6i, b sung Quy ché diang
ky, Iuu ky, bi trir va thanh todn chimg khodn; stra doi, bd sung Quy ché to chirc va
quan 1y giao dich chimg khodn cong ty dai chiing chua niém yét tai S& GDCK Ha Noi.

Ngay 24/11/2010, Quéc hoi khéa XII da thong qua Luat stra doi, bd sung mot
sd diéu cua Luat Chimg khodn (c6 hiéu lyc thi hanh tir ngay 1/7/2011) nham khic
phuc nhitng vudng mic trong thuc tién hoat dong cta TTCK va thyc té thi hanh Luat
Chimg khodn 2006; dam bao dinh hudng phat trién thi truong theo ding muc tiéu;
dong thoi timg budc tiép can véi quy dinh va thong 1¢ qudc té, ciing nhu ting cuong

su quan 1y ciia Nha nudc trong linh vyc chiing khodn va TTCK.

Theo d6, bd sung nhiéu quy dinh méi nhu pham vi diéu chinh (b6 sung 4p dung
d6i vé6i ca chao ban chimg khodn riéng 18), cic quy dinh lién quan dén quan tri céng
ty, cong bd thong tin, chao ban chimg khodn ra cong ching, chio mua cong khai, céc

t6 chtrc kinh doanh chung khodn. ..

Ciing trong nam 2010, co quan quan 1y da chap thuén cho cic S& GDCK thuc
hién thay d6i 16n vé co ché giao dich. S& GDCK TP. HCM thyuc hién rit ngan thoi



32

gian khop 1énh mé ctra, kéo dai thoi gian khop 1€nh lién tuc va tdng thém 15 phut cho

mot phién giao dich.

S& GDCK Ha Noi dp dung giao dich truc tuyén trén thi trudng giao dich cb
phiéu niém yét va mo rong thoi gian giao dich tir 8h30 dén 15h, thay thé phuong thirc
giao dich thoa thuan dién tir bang phuong thirc khép 1énh lién tuc trén thi trudng
UPCoM. TTLKCK dua vao van hanh hé thong phan mém luu ky méi c6 kha ning
gidm st chi tiét dén tirng tai khoan, tir d6 ¢ thé phat hién ngay 1ap tirc hién tuong ban

trude khi chimg khodn vé tai khoan.

Nim 2011, co quan quan 1y tiép tuc hoan thién khuon kho phdp 1y, chinh sich
va thé ché cho TTCK. Chinh phu di ban hanh Nghi dinh stra d6i, b sung mot s diéu
ciia Nghi dinh 85/2010/ND-CP vé xir phat vi pham hanh chinh trong linh vyc ching
khodn va TTCK. Co quan quan Iy ciing ting cudng cong tic kiém sodt rui ro dbi véi
cdc t chirc kinh doanh chimg khoén trén co s dp dung céc chi tiéu an toan tai chinh
theo Thong tu 226/2010/TT-BTC va ting cudng kiém tra, gidm sit cic giao dich trén
thi trudng, thanh tra cic t chtic vi pham dé c6 bién phdp xir 1y kip thoi.

Bén canh d6, BO Tai chinh ban hanh Théng tu sé 74/2011/TT-BTC hudng din
vé giao dich ching khoan véi nhidu quy dinh méi thuan loi hon cho hoat dong giao
dich va tinh thanh khoan cta thi truong nhu: cho phép mdi nha dau tu dugc mé nhiéu
tai khodn; thyc hién céc giao dich nguogc chiéu (mua, bén) cung mot loai chirng khodn
trong ngdy giao dich; cho phép giao dich vay mua ky quy... Ngoai ra, dé tao khung
phap 1y va chuan bi cho viéc thanh 1ap va quan 1y quy md, Bo Tai chinh da ban hanh
Thong tu s6 183/2011/TT-BTC.

- Giai dogn nam 2012-2013:

Trong ndm 2012, Thu tuéng Chinh phu da ban hanh Quyét dinh s6 252/QD-
TTg phé duyét Chién luge phat trién TTCK giai doan 2011 - 2020; Quyét dinh s6
253/QD-TTg phé duyét Dé 4n quan Iy vén dau tu gidn tiép; Quyét dinh sb 1826/QD-
TTg phé duyét Dé dn tdi cAu tric TTCK va cdc doanh nghiép bao hiém; Chi thi 08/CT-
TTg vé thic ddy hoat dong va ting cudng quan Iy TTCK nhiam gidp thi trudng phat
trién lanh manh, minh bach, hi¢u qua.

Pé trién khai cic quyét dinh trén, Chinh phii dd ban hanh Nghi dinh
58/2012/ND-CP quy dinh chi tiét va hudng dan thi hanh mot sb diéu cua Luat Chimg

khodn va Luat sua doi, bo sung mét so dicu cuia Luat Chung khodn.
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Day la van ban quan trong dugc xdy dung trén co s¢ gop 3 Nghi dinh (Nghi
dinh 14/2007/NB-CP, Nghi dinh 84/2010/ND-CP va Nghi dinh 01/2010/ND-CP) dé

dam bao vin ban théng nhat, hoan chinh.

Nhiéu van dé quan trong trong Lut sira d6i, bd sung Luat Ching khodn dugc
chinh thiic héa bang mdt van ban phdp 1y véi nhitng quy dinh cu thé, chi tiét vé chao
ban ching khodn, niém yét, giao dich, kinh doanh, dau tu chtirng khoén, dich vu vé
chtng khoan va TTCK. Tiéu chuan phat hanh, niém yét ciing dugc ning cao vé vén
diéu 1& niém yét tdi thiéu, bod sung yéu cau khong c6 15 lity ké va chi tiéu i trén vén
cht s6 hiru (ROE) phai tdi thiéu 5%.

Trén co s& Nghi dinh s6 58/2012/ND-CP, hang loat Thong tu di duoc Bo Tai
chinh ban hanh, hudng din vé viéc cong bd thong tin trén TTCK; huéng din vé quan
tri cong ty 4p dung cho cic cong ty dai ching; huéng dan viéc mua lai ¢6 phiéu, ban
c¢6 phiéu quy va mot sb trudng hop phét hanh thém c6 phiéu cua cong ty dai ching;
huéng dan quan 1y giao dich trdi phiéu chinh phu; huéng dan hd so ding ky chao ban
chirng khoén ra cong ching; huéng dan hoat dong cta nha dau tu nudc ngoai trén
TTCK Viét Nam; huéng dan vé thanh 1ap va hoat dong ciia CTCK, cong ty quan Iy
quy, cong ty dau tu chimg khodn, quy dau tu bt dong san, quy déng, quy thanh vién;
sira d6i, bo sung Quy ché hanh nghé ching khoan.

B Tai chinh ciing ban hanh Quyét dinh s6 62/QD-BTC phé duyét Dé 4n téi cdu
tric cdc CTCK va budc dau thyc hién viée sap xép, phan loai cac CTCK.

Nam 2013, Chinh pha ban hanh Nghi dinh s 108/2013/ND-CP thay thé Nghi
dinh s6 85/2010/ND-CP quy dinh xir phat vi pham hanh chinh trong linh vyc ching
khodn va TTCK.

Pé ran de cdc hanh vi vi pham, Nghi dinh quy dinh mtrc phat tién cao gép nhiéu
1an so voi trude d6 va ché tai xir Iy da dang hon nhu dinh chi hoat dong niém yét
ching khodn, giao dich ching khodn tir 1 - 3 thang, bi budc huy bé thdng tin, cai chinh
thong tin va ndp lai sé lgi bt hop phép c6 duge do thuc hién hanh vi vi pham.

Bén canh d6, Nghi dinh quy dinh chi tiét murc phat ddi voi hanh vi vi pham quy
dinh giao dich bi cAm khéc nhu: hanh vi giao dich ndi bg, hanh vi gian 1an hodc tao
dung, cong bd thong tin sai su that nham 16i kéo, xui giuc viéc mua, ban chirg khodn
va hanh vi giao dich thao ting TTCK.

Nham téi cau tric thi trudong trai phiéu, trong nim 2013, B Tai chinh di phé
duyét Lo trinh phat trién thi truong trdi phiéu dén nam 2020 tai Quyét dinh s
261/QD-BTC, trong d6 dé xuat cic giai phdp va ké hoach trién khai cu thé nham thic
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day thi truong trdi phiéu bao gém: tiép tuc ddy manh va da dang héa trdi phiéu chinh
phi ¢6 ky han tir 10 nam tré 1én; ciing ¢d hé thong nha du tu; hoan thién co ché va hé
thdng giao dich trdi phiéu chinh phu; xdy dung va phat trién hé thdng cédc nha tao lap
thi truong.

Tiép tuc hoan thién khung phdp 1y cho TTCK, Bo Tai chinh ban hanh cic vin
ban huéng dan thyc hién xtr phat vi pham hanh chinh trong linh virc chimg khodn va
TTCK; gidm sét giao dich chirg khodn trén TTCK; huéng din cdng tic gidm sit tudn
thi cia UBCK dbi véi hoat dong trong linh vyc chimg khodn cua S¢ GDCK,
TTLKCK; huéng dan vé niém yét ching khoén sau hop nhét, sap nhap nham tao diéu
kién thuan loi cho qud trinh tdi cAu tric cdc cong ty niém yét qua qud trinh hop nhat,
sap nhap doanh nghiép; huéng dan giao dich dién tir trén TTCK; huéng dan ding ky
thanh 1ap, to chtc va hoat dong vin phong dai dién cta to chic kinh doanh chimg

khodn nudc ngoai, chi nhdnh cong ty quan 1y quy nudc ngoai tai Viét Nam...

UBCK ban hanh cdc vian ban quy dinh, hudéng din vé chuyén mén, nghiép vu
nhu huéng dan viéc thiét 1ap va van hanh hé théng quan tri rii ro cho CTCK, cong ty
quan 1y quy; huéng dan xép loai CTCK theo tiéu chuan CAMEL; quy dinh chao mua,
chao ban trén thi truong trai phiéu chinh phu; huéng dan quan 1y, gidm sat, kiém tra
cdc cong ty quan 1y quy... UBCK ciing dd chap thuan cho cic S& GDCK kéo dai thoi

gian giao dich va trién khai nhiéu 1énh méi.
- Giai dogn nam 2014:

Vé6i quan diém xdy dung TTCK phdi sinh theo mé hinh tip trung, hoat dong
thong nhét dudi sy quan 1y ctia Nha nude, khong d& TTCK phdi sinh ty do hinh thanh
va hoat dong ty phat, Thil tuéng Chinh phii di ky ban hanh Quyét dinh sé 366/QD-
TTg phé duyét Dé 4n xay dung va phit trién TTCK phdi sinh tai Viét Nam, gép phan
hd trg cho TTCK co s& phat trién on dinh, viing chic, tir d6 tang stc canh tranh va thu

hep dan khoang cich gitta TTCK Viét Nam vi thé gidi.

Bén canh d6, dé ddy manh tién trinh c6 phan héa 432 DNNN trong giai doan
2014 - 2015, Chinh phi1 ban hanh Nghi quyét 15/NQ-CP va Quyét dinh 51/2014/QD-
TTg véi nhiing giai phap cu thé va dot pha, gan c6 phan héa DNNN véi dang ky giao

dich va niém yét trén san chimg khodn trong thoi han 90 ngay.

Bo Tai chinh tiép tuc ban hanh vin ban hudng dan vé phi ban dau gid c6 phan
va cdc loai chimg khodn; vé phi, 1& phi trong linh vuc chiing khodn; ché d6 tai chinh
d6i véi t6 chirc kinh doanh ching khoan; huéng dan ché do ké todn 4p dung cho

CTCK, tao hanh lang phdp 1y dé CTCK tiép can dan véi viéc xdc dinh gia tri hop 1y
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ctia cdc khoan dau tu nhim phan 4nh ding thyc trang tai chinh cua cong ty. Cong tic
tai cdu tric cdc td chtc kinh doanh chtng khodn di dat duoc két qua tdt, tir 105 CTCK
trudc day hién da thu hep con 81 cong ty.

Bén canh d6, UBCK ban hanh cdc quyét dinh vé phuong phép tinh khoan thu
trdi phap luat tur viéc thyc hién hanh vi thao ting gid chung khodn va giao dich ndi bo;
quy ché hop nhat CTCK; quy trinh tham dinh va gidm sit cong ty kiém toan dugc
chap thuan kiém todn cho don vi c¢6 lgi ich cong chiing thugc linh vuc ching khodn;
quy ché hudng din cong ty dai chiing sir dung hé thong cong b thong tin. Pdng thoi,
chap thuan ban hanh 8 quy ché nghiép vu lién quan dén hoat dong t6 chirc giao dich
thanh toan b trir dbi v6i quy ETF cua S& GDCK TP. HCM, S& GDCK Ha Noi,
TTLKCK, tao ra san phém moi cho TTCK.

Hi¢én co quan quan ly dang tich cuc hoan thién khung phap 1y thong qua viéc
stra doi, bd sung Nghi dinh huéng din Luat Chung khodn; xy dung vin ban méi
huéng dan vé giao dich chiing khodn, cong bd thong tin, ché d6 ké toan dp dung dbi
v6i quy ETF, cong ty dau tu chimg khodn, quy dau tu bat dong san; stra doi, bo sung
mot s6 vin ban khac va tiép tuc nghién ctru phat trién céc san pham méi nhu ching
quyén (covered warrant), cdc san pham trai phiéu méi, bd chi sé tong hop cua thi
truong, chi sb trai phiéu. Bén canh d6, UBCK déy manh viéc trién khai tai cau tric
TTCK trén 4 tru c6t la tai cAu tric hang hoéa, td chirc kinh doanh chirng khodén, cac S¢
GDCK va co sé nha dau tu.

1.5.2. Tong quan vé chinh sdch trén thi truwong ngoai héi ciia Viét Nam giai
doan 2007-2015

Ngay 31/12/2006, NHNN di ban hanh Quyét dinh s6 2554/QD-NHNN thay thé
Quyét dinh s6 679/2002/QD-NHNN ngay 01/07/2002 vé viéc ndi 1ong bién do ty gid
ngoai t&. Pay Ia lan dau tién NHNN thyc hién néi long bién d¢ gia dich ty gid sau ba
nam 4p dung muc +0,25% 1€n thanh 0,5%.

Tir thang 9/2007 dén thang 3/2008 t4i dién tinh trang du cung ngoai t& do USD
lién tuc mét gid. Khing hoang tai chinh toan cdu nam 2008 khién tinh hinh kinh té thé
gidi va trong nudc dién bién phirc tap. NHNN diéu chinh giam manh ty gid binh quan
lién ngan hang, mo rong bién do ty gid tir + 0,5% 1én + 0,75% tir 24/12/2007, diéu
chinh 1én + 1% tir 10/3/2008, doanh nghiép xuat khau gip khé khan khi ban ngoai té vi

ngan hang thuong mai khong muén mua.

Ngay 07/11/2008, Chinh phu da nang bién do tir +/- 2% dén 3% so voi ty gid
binh quén lién ngan hang.Ty gid USD/VND ting 1én va dat mirc 17000. Cudi chiéu
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24/12, théng dc NHNN quyét dinh ting manh ty gia USD/VND thém 3% (ty gi4 lién
ngan hang), thi truong ngoai té ddng USD sdi dong, gia USD nhich 1én timg ngay vuot

mirc 17000 ddng 1én mirc 17500 vao nhitng ngay cudi nam.

Trong ndm sau d6, ngay 24/3/2009, NHNN bit dau ndi bién do tir +/-3% 1én +/-
5%. Ty gid mua - ban giao ngay (SPOT) khong dugc vuot qua bién do 5% so voi ty
gid binh quén lién ngan hang do Ngin hang Nha nuéc cong bd hing ngay. Tir ngay
26/11, NHNN ra quyét dinh 2666/QD-NHNN, thu hep bién d¢ dao dong ty gid tuor +
5% xudng + 3%.

Trong niam tiép theo, ngay 11/2/2010, NHNN diéu chinh ting ty gid binh quin
lién ngan hang tir mic 17941 VND/USD 1én muc 18544 VND/USD nham khuyén
khich cdc tap doan, téng cong ty 16n cia nha nudc ban 1é ngoai té cho cic ngan hang.
Sau do, trudce stic ép cua thi truong, thang 8/2010, NHNN budc phai ting ty gid binh
quan lién ngan hang thém 2,1%, 1én muc 18932 VND/USD.

Nim 2011 dugc xem 13 mot nam twong ddi thanh cong ciia chinh sich quan 1y
ngoai hdi véi ty gid dién bién twong ddi on dinh, gid vang trong nudc tuy vén tiép tuc
tang néng nhung da bam sit hon véi gid vang thé giéi. Ty gia USD/VND phan 4nh sat
hon cung — cau thi trudng va tuong dbi 6n dinh; hoat dong mua — ban ngoai t¢ trén thi
truong tu do duoc han ché. Ngay tir dau nam 2011, NHNN da diéu chinh manh ty gid
binh quén lién ngan hang vdi quyét dinh s6 230/2011/QD-NHNN ngay 11/2/2011: ty
gia USD/VND tang (giam gia VND) 9,3% tu 18932 1én 20693 VND/USD; bién do
giao dich giam tir +/- 3% xudng +/- 1%. Mirc ty gid mdi phan 4nh sit hon cung - ciu
ngoai té trén TTNH. Ngoai ra, && giam dan hién tuong d6-la héa trong nén kinh té,
NHNN da 4p dung co ché quan 1y chat ché hon 13i suat huy dong USD; phdi hop véi
cic co quan chiic ning c6 lién quan thyc hién cdc bién phép ting cuong gidm sét, kiém
tra va xtr 1y céc diém kinh doanh ngoai té trai phép, 1am hoat dong mua-bdn ngoai té
trén thi truong ty do giam manh va nhiéu diém mua-ban d6 la da phai ngung giao
dich... Nhitng quyét sich diéu hanh ty gid cia NHNN di hd tro tich cuc cho su 6n
dinh cia ty gid trong nam 2011, tinh trang ty gia dién bién “néng” vao cudi nam di
khong con 13p lai va quan trong 1 niém tin ctia ngudi dan vao chinh sich ty gid duoc
cai thién.

Ghi nhan thanh coéng 16n nhat cia NHNN trong nim 2012 1a duy tri ty gid
VND/USD 6n dinh & mirc 20828 VND/USD, giit nguyén so v6i muc tiéu diéu hanh
trong nam 2012 (ty gid nam 2012 bién dong khong qua 2-3%). Budc sang nam 2013,
thi truong ngoai t€ 8 thing dau nim gilt duoc sy 6n dinh, ty gid dao dong trong bién do

cho phép. Trong 6 thing dau, ty gid USD trén thi trudng lién ngin hang duogc giit 6n
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dinh & muc 20828 VND/USD. Tir 28/6, NHNN diéu chinh ty gid ting 1én 21038
VND/USD. Bén 9/10/2013, ty gi4 giao dich USD ctia cdc ngan hang thuong mai dao
dong trong khoang tir 21080 dén 21140 VND.

Trong 6 thang dau nim 2014, ty gi4 binh quan lién ngan hang giita VND v&i
USD dugc giit 6n dinh & mirc 20036 VND/USD cho dén ngay 19/6/2014 dugc NHNN
diéu chinh ting 1% 1én 21246 VND/USD, theo d6 tran ty gid méi 1a 21458 VND/USD
va san ty gid mai 1a 21034 VND/USD. Su diéu chinh nay thé hién dp luc ting ty gid
VND/USD, nhu cdu ngoai té ting nhung vin nam trong kha ning ddp tng cua thi
truong ciing nhu kha nang diéu tiét cia NHNN. Quyét dinh diéu chinh ty gid nay da
g6p phan 6n dinh thi trudng va hd tro xuat khau trong nhing thang cudi nam, qua dé
hd tro ting trudng kinh té.

Dién bién kinh té thé giéi ndm 2015 ciing rat bat lgi dbi véi viée on dinh ty gid
ciia Viét Nam. Cudi thang 7/2015, cam két kiém sodt bién do ty gid ting khong qué
2% dugc NHNN khang dinh nhiéu 1an, dit ké tir ngay 7/5 di chinh thirc néi hét room
cho phép. Nhung, dén 11/8, moi thir da thay doi bat ngd khi Trung Quéc pha gid CNY.
Trong vong mot tuan 18, NHNN d lién tiép phé gid tién dong bang dong tic kép, vira
ndi bién do, vira ning ty gia diéu hanh, dwa ty 1& phd gid ca nam 1én dén 5%. Pay la
tinh hudng hoan toan nam ngoai dy bdo, ma NHNN di 1y giai boi sirc ép tir viée phd

gid manh CNY va FED c6 kha ning ting 14i suat.
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KET LUAN CHUONG 1

Trén co s hé thong héa mot cach ngan gon cic van dé co ban vé thi truong tai
chinh duoc nghién ctru, vé ciu tric phy thudc gitta céc thi truong tai chinh, va dic biét
la tong quan céc nghién cu trudc vé van dé& nghién clru cdu triic phy thudc gitra
TTCK trong nudc va nude ngoai, gitta TTCK va TTNH mot nudce, chuong nay c6 mot

80 két luan nhu sau:

v" Noi dung co ban trong nghién ctru ciu tric phu thudc gitta cic thi trudng tai

chinh duoc tiép can theo hai huéng:

- Néu sir dung phuong phép copula thi can chi ra dang ham copula md ta cau tric
phu thuoc giira cc chudi loi suét thi truong, dang ham ddi xung thi cAu tric phu thudc
d6i xtmg, dang ham bat ddi xtimg thi cdu tric phy thudc bat dbi xtng. Pudi ciia ham
copula day hay moéng md ta phan phdi dudi ctia cau tric phu thudc giira céc thi truong.
Tu d6 tim duoc hé s6 phu thudc dudi, c6 do 16n mo td mac do phu thudc gifra cic chi
s6 thi truong. Ham copula nay sau d6 s& duoc sir dung trong tinh céc d6 do rai ro VaR,

CVaR cua cic danh myc dau tu t6i vu dugc xay dung tir c4c tai sdn cia céc thi truong.

- Néu st dung phuong phdp hdi quy phan vi thi cdn mé ta cau tric phu thudc tai
timg mirc phan vi khdc nhau tir bé (1%) dén 16n (99%) dé c6 dugc birc tranh chi tiét vé
cAu tric phu thudc gitra hai thi truong tai ting trang thai cia thi truong phuy thude. DS 16n

ctia cic hé s6 phu thude duoc hdi quy gitp mé ta mirc do phu thudc giita céc thi truong.

v Hai phuong phép dugc lya chon nghién clru 1a phuong phép copula va phuong
phédp hdi quy phan vi khong phai 13 hai phuwong phdp wu viét tuyét d6i va hon moi
phuong phap khdc, ma day 13 hai phuong phép c6 nhiéu vu diém va hién duoc st dung
nhiéu trén thé giéi nhung con it nghién ciru thyc nghiém tai Viét Nam, can duogc kiém
nghiém mirc d6 phit hop trén sb lidu cua Viét Nam dé tir d6 mé rong sir dung nham

cung cap nhing két qua phit hop véi thyc té Viét Nam.

v' Tdng quan vé céc chinh sdch trén cdc thi trudng ti chinh 1a co s dé ¢6 nhitng
nhan dinh va khuyén nghi chinh sdch sau khi c6 két qua nghién ciru thyc nghiém.

v' Tbdng quan cdc nghién ctru trude cho thdy van dé nghién ciru trong luan 4n thyc

hién khoang trong trong nghién ctru thyc nghiém.
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CHUONG 2. PHUONG PHAP NGHIEN CUU

Chuong nay tap trung trinh bay hai phuong phdp dugc lya chon st dung trong
luan 4n dé nghién ctru cdu triic phu thudc giita cdc thi truong tai chinh 1a phuong phdp
copula va phuong phép hdi quy phan vi.

2.1. Phwong phap copula

Copula 12 phan phbi dong thoi hay ham phan phdi da bién tir cdc ham phan phdi
bién duyén cua cic bién ngiu nhién 1-chiéu. Trong pham vi luan 4n nay, chiing t6i chi
gidi thiéu copula 2-chiéu. Céc copula nhiéu chiéu hon duoc xiy dung twong tu (xem
Cherubini (2004)).

Pinh nghia (Copula — McNeil (2005) trang 198): Mot ham Copula 2-chiéu (goi
tat 12 mot Copula) la mdt ham C xdc dinh trén [0;1]x[0;1], léy gia tri trong [0;1] va
thoa man cdc tinh chét sau:

1. Cx)=0Yx<[0If néu it nhat mot thanh phan cia x bang 0.
2. C(Lix)=C(x;1)=x,Vxe[0:1].

3. Ya;a,),(b;b)el01F VO a <b,a,<b,, ta co:

Uay;b)—Ua;b)—-Ua,sb)+Uasb) 20.

Chiting ta ¢6 thé hinh dung ham copula nhu mot ham hop tir cdc ham phéan phbi
bién duyén ctia mot véc to ngiu nhién dén ham phan phdi dong thoi ctia cic ham phan
phdi bién duyén dé. Pic trung nay gitp ta c6 thé nghién ctru cu tric phy thudc gitra
cic bién ngiu nhién ngay ca khi chiing khong ciing phan phéi. Khi d6, copula tuong
mg 13 ham phén phdi dong thoi véi cdc bién chinh 1a cdc ham phan phdi bién duyén
clia céc bién ban dau.

Dinh 1y Sklar dic biét hitu ich trong nghién ciru ciu tric phu thudc va do ludng
rii ro cia DMDT ma cdc tai san trong danh muc c6 loi suit 1a cdc bién ngiu nhién
khong doc 1ap va khong ciing phéan phdi xéc suat.

DPinh ly Sklar (McNeil (2005), trang 200) Cho F(x), F,(x,) twong ung 1a ham
phan phdi bién duyén cia céc bién ngau nhién X,, X,, khi d6 ton tai mot ham copula C
sao cho:

F(x:%) =C(R(x): B (%), Voi Vx:x,)e R
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Néu F, E lién tyc, thi C la duy nhat. Ngugc lai, néu C 1a mot copula, F, F,
tuong (mg 13 cdc ham phéan phdi cia X,, X, thi F dugc dinh nghia boi (1) 1a ham phan

phdi dong thoi ¢6 cdc ham phan phdi bién duyén F. E.

Dinh ly nay lam minh bach y tuéng chinh vé viéc md ta cau tric phu thudc sur
dung cdc ham copula: céc tinh chat thong ké cta cac bién duyén va cau tric lién két cua

ching c6 thé thdo g, dé chiing ta c6 thé xay dung cic bién duyén mot cach doc lap.

Khai niém vé sy phu hop va su phu thudc, Bién Fréchet-Hoeffding, Pinh 1y
Fréchet-Hoffding dugc trinh bay trong Phu luc I. M4t loai hé ) phu thudc dugc nhéc

dén nhiéu trong luan 4n 1a h¢ s6 phu thudc dudi.

Ciac ham copula gidp ching ta nhan biét sy phu thudc dudi. Céc dai lwong nay
do mirc d§ phu thudc gitra cic bién ngau nhién Xuét phét viéc quan sét cic cyc tri.
Theo quan diém hinh hoc, su phu thudc dudi thé hién su tap trung vao dudi trén va
duéi ctia ham phin phdi dong thoi cua hai bién ngau nhién X, va X,. Ta chinh thirc
phat biéu dinh nghia nhu sau:

Pinh nghia (sw phu thudc dudi trén va dwéi) Cho trude cdc bién ngiu nhién
X, va X, voi cic phan phéi bién duyén F, va F,, cic sb do su phu thudc dudi trén va

dudi duogce xac dinh boi:

Ay =13%1P[X2 SF W)X >F N (w)], A= 13?01P[X2 <Fy'(u)X, <F(v)].

Néu 4, (twong ung,4,) duong, thi hai bién ngau nhién dugc goi 1a c6 phu
thudc (asymptotically dependent) & dudi trén (tuwong tng, dudi dudi); néu 4, (twong
mg, 4, ) bang 0, thi hai bién ngdu nhién dugc goi 1a khdng c6é su phu thudc dudi
(asymptotically independent). Pinh nghia nay c6 thé dugc phat biéu lai theo ngdn ngir
ham copula cua hai bién ngau nhién nhu sau:

. 1-2u+C(u,u)
Ay = lim— T2

C(u,u)
uT1 1-u ’

A, =lim
’ L ul0

Ciac ham copula c6 kha niang mb ta cach ma hai bién ngiu nhién cling phan ung
v6i cdc sy kién dudi dudi, diéu nay c6 ich dbi voi myc tiéu kiém tra phan tmg cting lic
ctia cdc loi suat 4m qud muc ciia cdc chudi thoi gian trong tai chinh. Mot khdi niém
quan trong trong phuong dién nay la mot sw phu thuéc dwong (positive quadrant
dependence) dugc dua ra boi Lehmann (1966). Hai bién ngau nhién phy thudc duong
néu xdc sudt ciing nhan gid tri nho 12 can trén cua xdc sudt dé bién cd d6 xay ra voi

diéu kién hai bién ngau nhién doc 1ap.
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Pinh nghia (Sw phu thudc dwong) Hai bién ngiu nhién X, vaX, dugc goi la
phu thudc duong (PQD) néu:

P(X, <x,,X,<x,)2P(X, <x,)xP(X,<x,) véi moi (x,,%,)e0?.

Bat ding thirc PQD c¢6 thé dwoc viét lai mot ciach dé dang theo ngdn ngir
copula: X, va X, 1a PQD néu:

C(ul’uZ) 2 Uy,

voi moi (u,,u,)e [0,1]°. Ap dung cong thirc xac sudt c6 didu kién, bat déng thirc PQD
c6 thé viét lai thanh:

P(X,<x|X,<x,)2P(X, <x).

Mot han ché tiéu biéu xuét hién trong cdc tng dung tai chinh 12 x4c sut c6 diéu
kién 12 mot ham khong ting cta x,. Diéu nay c6 thé phién dich thanh xic suat dé loi
suat theo gid hay chi s6 X; nhan gid tri nho khong 1am ting loi suét theo gid hay chi s6
khac cua X;.

Pinh nghia (Sw giam dudi trai) C6 thé ndi rang mot bién ngau nhién X; 1a
giam dudi trdi (Left tail decreasing - LTD) trong X», néu ham phan phdi xdc suét cé
diéu kién P(X, <x,|X,<x,) 12 ham khong gidm cia x, véi moi x e R. Diéu nay

C(u,,u,)

2

tuong duong véi yéu cau ty sd 1a khong giam theo u, véi moi u, € [0,1].

Ham phén phoi xdc suat cua cd gid tri 16n nhat va gid tri nho nhat cia n bién

ngau nhién X,,...,X, véi cic ham phan phoi xdc suat r,,.. F, c6 thé dugc biéu dien

theo copula C cua chiing. Cho X;,...,X, la cdc bién ngau nhién véi cing mQt mién xac

dinh J va dat m =min(X,,X,,....X,) va M =max(X,,X,,...X,).
Vi F,(a)=P(M<a)=P(X,<a,X,<q,...X,<a)=F(a,a,..a), ta co:
me(xl,x2 ..... X)(a)=C(F1(a),F2(a),.,.,Fn(a)).

Hon ntta, F, (a)=P(m<a)=1-P(m>a)=1-P(X, >a,X, >a,...X, >a), sao cho:

Fmin(Xl,Xz,...,X") (a)=1- C(F1 (a),F;(a),....F, (a)) )

trong d6 ae J va C 1a survival copula duoc x4c dinh trong cong thire (1) Phy luc L.
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C6 nhiéu dang Copula dugc hinh thanh tily thudc vao céch tiép can. Tuy vy,

dir 1a dang Copula nao thi ciing ton tai mot bo tham sb dic trung, né ciing khéi quat

dugc mdi quan h¢ gitta cic bién vdi nhau trong ham phéan phdi dong thoi, chang han

nhu d6 dao dong, muc tuong quan.

Céac ham copula dugc str dung trong luan dn thugc moét trong hai nhém ham

copula eliptic va copula Ac-si-mét sau day. Ly thuyét vé céc copula ctia hai ho copula

nay cling dugc trinh bay trong Phu luc 1. Sau day, luan an chi trinh bay nhiing thong

tin lién quan dén hé s6 phu thudc duoi cta cic copula dé.

Bang 2.1. Mot s6 ho copula va cac hé sé phu thudc dudi cia chiing

Copula C(u,v) A A,
, (CID’1 (u), @ (v)), trong dé CI)p 14 ham phan
Gaussian |  Phi xdc sudt Gauss chuan héa hai bién véi hé sb
twong quan Pearson p va @' la ham nghich déo cua
D
_a —o -l/a
Clayton (u tv 1) 9 -1la 0
o>0
Rotated u+v—1+C(1-u,1-v)
0 2—1/0t
Clayton trong d6 C 1a copula Clayton
2
\/1+ 0—-1)(u+v)) —4uB(0-1
2(6-1)
Plackett
vol 0< 01,
uv , vol 0=1
1 (eocu _1)(e(xv _1)
—In| 1+
Frank o (e“ _1)
oaz0
1 o 1 a 1/a
Gumbel exp(—(— nu) +(-Inv) ) ; 0 5 yira
o>1
Rotated u+v—1+C(1—u,1—v)
72— 21/0c O
Gumbel

trong d6 C la copula Gumbel
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Copula C(u, V) }\L }‘U

-1

t,, (" (u).1;" (v)), trong d6 7, 1a ham phan phdi

(1+r)

(v+1)(1—r)]

t-Student | xdc sudt t-Student hai bién véi tham sb r va s6 bac tu ZZM[—

do v, con £,' 1a nghich dao ciia ham 7,

O.S(CT,,JL (u,v)+u+v—1+CTL’TU (l—u,l—v)), Vol

Symmetr Cp o (uv)=1-

1/x

;ieed {[(1—(1—u)“)_Y +|:(1—(1—V)K)_Y —1ﬂw} T W

Cl
Ayton trong d6 x=1/1log, (2-1"),y=-1/log, (1), va

7,77 €(0,1)

Ngqu‘n: Adam va cdc c.s, (2013).
Pé udc luong cic tham sb dé xdc dinh mot copula trong mot ho cho trudc,
chiing ta c6 thé sir dung mot trong ba phuong php:
A. Phuong phdp hop 1y téi da chinh xdc (EML).
B. Phuong phdp ham suy dién cho céc bién duyén (IFM).
C. Phuong phdp hat nhan phi tham sé (NK).
Chiing ta xét mot qué trinh ngdu nhién X n-chiéu dimg. Céc dit liu dau vao

gom mot chudi thoi gian (X,,,X,,,...X,,) clia cic vecto mau theo thoi gian tai

t=1,..T
céc thoi diém t=1,...,T . Céc dit liéu nay c6 thé 1a céc chudi loi suét cua n gid tai san
tai chinh quan sit duoc vao céc ngay lién tuc. Theo d6, ching ta chi xét cic phan phdi
lién tuc. Piac biét, chiing ta ciing gia sir ca copula va cdc phan phdi bién duyén déu lién
tuc. Viéc udc lugng mot mo hinh théng ké nhiéu chiéu cén 3 budc:

(1) Chon cdc phan phéi bién duyén va udc lugng ching trén dir liéu chuan héa;

(2) Chon mét ho cdc ham copula biéu dién ciu triic phu thudc cua dit liéu nhiéu chiéu.

(3) Udc lugng céc tham sb ctia copula.

Budc dau tién st dung phuong phdp ude luong truyén théng cia thong ké nhiéu

chiéu. Budc thi hai st dung mot sb tiéu chuan kiém dinh d3 biét nhu AIC, BIC, LL dé

lya chon copula phut hgp nhét v&i bd dit lidu cho trude. Bude cudi cung dugc thyc hién
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nhd ham hop 1y t6i da vai két qua 14y tir cdc budc trude. Phuong phap EML giai quyét
(1) va (2) cung luc. Tuy nhién, doi lai, khi d6 ching ta phai thyc hién mot thudt todn
v6i cdc bude tinh todn ning né. Phuong phap IMF tich cic bién tir cdc két qua uée
lwong ciu tric phu thudce va do d6 hop 1y hon trong tinh hudng mé ta ciu tric copula co
ban. Phuong phép hat nhan phi tham s6 gia st rang khong c¢6 dang déc biét cho cdc ham
phan phdi ¢6 lién quan trong qud trinh wdc lugng, nhung né lai doi hoi cdc tap dit liéu
phai du 16n.

Phuong phdp udc lugng cac ham copula trong luan an 1a phuong phdp IFM,
nén tdc gia chi trinh bay ndi dung phuong phap nay.

Thuét toan (IFM)

1. Xéc dinh cdc ham 16ga hop 1y L cho phan phdi dong thdi, L; cho bién duyén

thtr j, va L. cho ham copula c:

Zlnc (%,,36,), Fy (%536, ) ... F, (.36 +i l fi(x;:6;),
L (6;)= Zlnf(w )

Zlnc( (xlt,01) F, (xgt;éz) LB, (xnt,en) )

(O day, vecto 0=(6,,...,6

n

) gom tat ca cdc tham sO ctia cdc phan phoi bién
duyén va vecto @ gom tat ca cic tham sO cua copula).
2. V6i moi bién duyén chuén héa, udc lugng cic tham s6 6, trén mot mién

compact @; bang phwong phap hop 1y t6i da (ML):

9, =argmaxL, ( J).

HEG)

3. Ué6c luong cic tham sd @ cta copula trén mién compact Q bang phuong

phép hop 1y tbi da:
@=argmax L ()..
4. Tinh f,,, =(@.9).

Céc udc lugng IFM giai h¢ phuong trinh:
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b

L, AL, L),
26,736, o0

trong d6 cac két qua MLE 14y tir viéc giai phuong trinh:
LA
00,” 706, "dw
Véi cdc diéu kién chinh quy, cdc udc luong IFM dan t6i phan phdi chuan, tic 1a:

ﬁ(%IFM_ﬂO)_)N (0,'5_ 1(ﬂ0))'

O day #(,) 1a ma tran thong tin Godambe:
5(6,)=D"V (D),
D=E[V,s(8)], V:E[s(ﬂ)s(ﬁﬂ va s(B)=(0L,26;,...,3L, 96, ,0L,08,) .

Thuit toan m6é phéng copula (Cherubini va cac cong sw (2004))

Mot phuong phap chung dé md phong céc quan sdt tir mot copula cho trude 1a
thuc hién cdc tinh todn su dung céach tiép can trong truong hop cb diéu kién
(conditional sampling). D¢ giai thich khdi niém nay mot cich don gian, ching ta xét
truong hop copula hai chiéu véi tat ca cdc tham sb da biét (cdc tham sé nay cho trude
hoac co6 thé uéc lugng dugc nhd mot sb phuong phap théng ké). Nhiém vu la tao ra
cdc cap (u,v) v6i u,v la cdc gid tri quan st trong doan [0,1] ctia céc bién ngiu nhién
U va V ¢6 phan phdi chuan. Hai bién ngdu nhién U va V ¢6 ham phén phdi xdc sut
ddng thoi 1a C. Bé 1am duogc diéu d6 ching ta st dung phan phdi c6 diéu kién

¢, (v)=Pr(V<y|U =u)

12 x4c suét ctia V nhén gid tri khong vuot qué v khi U nhan gid tri khéng vuot qud u.

Chiing ta da c6 két qua rang

. Clu+Au,v)—-C(u,v) oC
Cu(V):Pr(FzSVm:”):Al}g})( A: ( )=$=CM(V),

trong d6 C, (v)1a dao ham riéng ctia C theo u. Chiing ta ciing biét ¢, (v) 1a ham khong
giam va xédc dinh v6i hau hét cdc gid tri ctia ve [O, 1] .

Véi céc ket qua nay chiing ta tao ra cdc cdp (u,v)can im nhu sau:
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- Tao hai bién doc 1ap c6 phan phéi déu(u,w)e[0,1]. u la thanh phan diu tién ma

ching ta dang tim.

- Tim ham (tga) — nghich ddo cua c, (v) Piéu nay phu thudc vao cdc tham sb cua

copula la phuy thudc vao u. Dat v=c, ! (w) dé nhan dugc thanh phan can tim tht hai.
Thu tuc téng quét nhu sau:

- Dinh nghia C, =C(F,,F,,....F,,1,1,...,1)véi i=2,3,...,n.

- Tim F, tir phan phéi déu U (0,1).
- Sau d6, im F, wr C, (F, |F,).
- Mot céch tong quat, tim F, tir C, (Fn |Fl,..., Fn_l) .

Tuong tu, ching ta xét mot n-copula C=C(u,u,,..,u,)va ky hicu
C,=C(u,uy,.sut,1,...,1) v6i k=2,..,n—1 1a cdc phan phdi bién k-chiéu cta C, véi
C, (u)=u, va C, (u,uy,...ou, ) =C(uy,tty,..ou,) .

Vi U,,U,,...,U, c6 ham phan phdi xdc suat dong thoi 1a C, nén phan phdi xdc
suat c6 diéu kién cta U, , khi da biét truc céc gid tri cua U,,...,.U,_,, dugc xac dinh
nhu sau:

C, (uk |u1,...,uk_1) = Pr(Uk <u, |U1 =u,..,.U,_, :”k_1)

I:ak—lck (4ot )]/[aul...auk_l]
[ak—lck_l (yertty_, )]/[aul...auk_l]

Véi k=2,...,n. R rang ching ta gia st rang ca tir thirc va mau thirc déu ton tai

va mau thtrc phai khac khong. Do d6 chiing ta c6 thuat todn nhu sau:
- M6 phéng bién ngiu nhién u, cho phan phdi chuan U (O,l)

- Mb phong bién ngiu nhién u, tir C, (-|u1)

- M6 phong bién ngiu nhién u, tir C, (-|ul,...,un_l)

Dé mo phong gid tri u, tr C, (-|u1,...,uk_1)ch1’1ng ta phai tao ra v tuin theo phan
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phdi déu U(0,1) sao cho u, =C;'(v|u,,...u, ;) c6 thé tim dugc tir phuong trinh

v=C_C, (uk |u1,...,uk_1) nho phuong phép s6 hoc.

Cic phuong phdp sb hoc nay duoc dua ra boi Genest (1987) cho copula Frank.
Phuong phdp nay cta Genest (1987) ciing c6 thé dp dung cho copula Clayton va
copula Gumbel. Tuy nhién phuong phép sé hoc nay doi hoi khdi lwong tinh toan kha
nhiéu nén Marshall va Olkin (1988) con dua ra thém mot phuong phap sé hoc khac dé
cai tién.

Cich tiép can c6 diéu kién néu trén rat rd rang nhung khong thé tim dugc ham
nghich d4o bang phuong phdp giai tich. Trong tinh hudng nay chiing ta phai sir dung
céc thuét todn sd hoc dé xdc dinh cdc thanh phﬁn can tim. Cdc thu tuc nay can su hd

trg ctia cdc doan ma trong cic phin mém chuyén siu.
2.2. Phwong phap hoi quy phan vi

Phuong phép hdi quy phan vi duoc Koenker va Bassett gidi thiéu 1an dau tién
nim 1978. Thay vi udc lugng cdc tham sd ctia ham hoi quy trung binh bang phuong
phap OLS, Koenker va Bassett (1978) dé xuét viéc udc lugng tham s6 hdi quy trén
ting phan vi ctia bién phu thudc dé sao cho tong chénh léch tuyét ddi ctia ham hoi quy
phan vi 7 cua bién phu thudc la nho nhét. Tuc 13, thay vi xdc dinh tdc dong bién cua
bién doc 1ap dén gid tri trung binh cua bién phuy thudc, hdi quy phén vi s& gitip xédc
dinh tdc dong bién cua bién doc 1ap dén bién phu thudc trén timg phan vi ctia bién phu

thudc dé.
2.2.1. Phén vi

Cho Y 12 mét bién ngiu nhién c6 ham phan phdi x4c suat 1a Fy. Véi 7€ (0; 1) thi
gid tri phan vi 7 cua Y la gid tri Q, sao cho:

P(Y<Q,)<t<P(Y<Q,), hoic Q=inf{y:Fy (y)=1}.
Néu ¥ 12 bién ngiu nhién lién tuc thi P(Y <y)=P(Y<y)=F;(y), do d6 F(Q)=r.
Néu F lién tuc va ting thi @, =F;' (7).

Diéu nay c6 nghia 1a 100z% s quan sit ctia ¥ c6 gia tri khong vuot qud gid tri
phan vi Q,va 100(1 — 7)% sb quan sét cua Y c6 gié tri khong thép hon Q,.
2.2.2. Hoi quy phédn vi

Tuong ty phuong phap hdi quy, Koenker va Bassett (1978) dé xuat dang mé
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rong ciia bai todn tim @ n6i trén dé tim ham Q. (Y |X). Phwong phép nay goi la
phuong phép hdi quy phin vi. Gia st ta ¢c6 mau sd lidu véi cdc quan sét (v, X, ),’
i=1,n véi X 1a vecto kx1. Bién phu thuoc Y c6 dang Y, =h(X,~,,[))T)+Mﬁ trong do

U; 1a sai s6 ctia quan sat thir i khi xét tai phan vi » théa Q. (uﬂ.

X,)=0.

1

Khi d6, ta can tim ham phan vi c6 diéu kién Q. (¥,|X,)=h(X,,.) dé ham sé
> p.(Y,—h(X,.B.)) dat gid tri nho nhat. Tuy nhién viéc tim ham phan vi Q, (¥,|X,)

i=1

cling chinh 1a tim hé sé hoi quy ,BT Bai todn tr¢ thanh tim ,B, dé cuc tiéu biéu thic
z P. (K —h(X o ﬁ,)) Khi xét bai toan nay trén mot mau s liéu cu thé s& thu dugc
i=1

wée luong cia B vaky hidula /3.,

Nghia 1a /3. =argminlipf (Y -h(X.5.))

BerRt N =

Néu h(X,, . )1a ham tuyén tinh, tic 12 h(X,,.)=X,5., thi

A R ,
ﬂr :argmln_zpr(yi _Xiﬁr)'

BerR" N =

it V(ﬂf)=lipf(Y,- -X..)

i=1

Khi d6 ta nhan dugc . =argminV (.).

ﬂrERk

va O, (¥|X,)=h(X,.B.) tro thanh ham héi quy phan vi & phan vi -.
Tuong tw, ham héi quy phén vi tuyén tinh 6 phan vi - ¢6 dang Q_ (Y,|X,)=X,3..
Va ham hoi quy phan vi tuyén tinh mau ¢ phan vi ¢ s& 1a
0.(¥|X,)= X.f. hay Y.= X.B. +u, v6i Q. (u,|X,)=0.

Gid tri [, trong biéu thirc trén tim dugc bang cich chon tham s6 hdi quy phan vi

1 , ,
sao cho ham muc tieu V(B.)=—>.p,(¥, —X,B) dat gi4 tri nh6 nhat. Khi d6, wéc

i=1
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luong dat duoc khi xét trén mot mau s lidu, cu thé 1a:

,BT =argminV (f5,),

ﬁrERk
1 ,
voi V(ﬂr) :;Zpr (Yz _Xiﬂr)'
i=1

Ham muc tiéu V(/.) ¢6 thé ¢6 nhiéu cach biéu dién khac nhau.
1 ,
V(ﬁr) =_Z(T_I{Yixi/31<o} ) (Yz - Xiﬂr )

i=1

Ham muc tiéu V(5.) ¢6 thé biéu dién lai mot cach twong duong

V(B.t)=—| X w(Y-XB)+ X (z-1).(¥x-X8)|

| fi-xis) {r>xia)

Cich viét nay cho thdy viéc wéc lwong tham sé trong ham hdi quy Gng v6i phin
vi 7 12 dya trén toan bd mau sb liéu. Moi quan sat dugc gan trong sb tuong tng. Cu
thé, nhitng quan sit nam phia trén duong hoi quy phan vi ; dugc gén trong sb6 ; va
nhitng quan sit nam phia duéi duoc gan trong s6 1-7.
Cong thitc V() con c6 thé duge vibt dudi dang:
< I 1 , :
V (ﬁr’T)z Z|:(T_E+Esgn(Y, - Xzﬁf)j(yl - Xzﬁr):|

i=1

Trong d6 sgn(.) 1a ham ddu, v6i sgn(z)=1-21,_, v6i I, 1a ham chi so.

Néu 7 = % hdi quy phan vi s& cho két qua ham hdi quy trung vi c¢6 diéu kién

0,5 (¥|X,)=X,f3, ;. Pay ciing chinh 12 15i giai ciia bai toan hdi quy theo phuong phap

LAD (Least Absolute Deviation — D 1éch tuyét d6i nho nhat) rat phd bién trong kinh

|

Trong hdi quy phan vi, tng v6i mdi phan vi 7€ (0,1), ta c6 thé uéc lugng

te luong co dién.

B = arg min [Z\z ~-X B
i=1

O_SER,‘

dugec mot ham hdi quy. Hinh 2.11 1a mot hinh v& minh hoa cho trudng hop hdi quy
dugc thyc hién trén c4c phan vi 0,1 — 0,25 - 0,5 - 0,75 va 0,9.
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Hinh 2.1. D6 thi biéu dién cac két qua hdi quy phan vi cia Y theo X
Nguon: Tran Thi Tudn Anh (2015).
Hbi quy bang phuong phap OLS chi thu dugc mot duong hdi quy duy nhét thé
hién gid tri trung binh c6 diéu kién cta bién phu thudc Y theo céc gid tri cia bién doc
1ap X. Trong khi d6 hdi quy phédn vi cho thiy duoc nhiéu ham hdi quy twong tmg voi
tirng phén vi ctia bién phy thudc.

Cic tinh chét cta hoi quy phan vi c6 thé tim thdy trong Koenker (2005) va Hao
& Naiman (2007).
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KET LUAN CHUONG 2

Trén co s& tong hop céc tai liéu 1y thuyét da c6, tac gia trinh bay lai cdc noi
dung vé phuong phép st dung cdc ham copula va phuong phdp hdi quy phéan vi. Hai
phuong phép nay dugc tic gia lua chon dé nghién ctru cu tric phu thudc giita thi
truong ching khoan Viét Nam va mot sd thi truong ching khodn thé gidi, giita thi
truong ngoai hdi va thi trudng chimg khoan Viét Nam trong Chuong 3. Céc két qua
nhan dugc tir hai phuong phép nghién ctru nay tiép tuc duoc tng dung trong do ludng
rii ro VaR, CVaR ctia danh myc ddu tu chi s6 trong Chuong 4.
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CHUONG 3. KET QUA NGHIEN CUU CAU TRUC PHU THUQC
GIUA CAC THI TRUONG TAI CHINH

Chuong nay, tic gia dat van dé nghién ciru cau tric phu thudc giira thi truong
chtng khoén thé gidi va thi truong chimg khodn Viét Nam tiép cin bing 2 phuong
phdp dd duoc thuc nghiém chtng minh 1a hitu ich trong nghién ctu cdu tric phu
thudc: phuong phdp copula va phuong phap hdi quy phan vi. Hai cich tiép can déu
dugc thyc hién trén cuing mot bod sb liéu dé thuan tién cho viéc so sanh két quéa thuc
nghiém va rit ra ham ¥ chinh sach. Y tuéng van dung hai phuwong phép nay véi dit lidu
trong giai doan trai qua khing hoang 14 dé sir dung mot kich ban trong qua khir, minh
chtng cho kha ning phan nh tét thuc té cta hai md hinh. Trong tuong lai, néu trong
qud trinh theo d&i, cap nhat dit liéu cua cdc thi truong ma nhan thiy sb lidu c6 “biéu
hién” nhu trong qui khtr thi c¢6 thé van dung cdc phuong phép nay dé do ludng ciu
tric va muc do phu thudc gitta cdc thi truong tai chinh, phuc vu muc dich 1am chinh

sdch va ra quyét dinh dau tu.

3.1. Nghién ciru ciu tric phu thudc giira thi truong chirng khoan Viét Nam
va mot s6 thi truong chimg khoan thé gioi

3.1.1. M6 td s6 ligu

Cic phan tich duogc thyuc hién trén b dit liéu gdm 4977 quan st vé chudi loi
sut ciia chi s6 TTCK Viét Nam (VNindex) va chudi loi sudt cia mot s6 mot s6 TTCK
thé gi6i trong giai doan tir 21/6/2004 dén 19/6/2014. Céc chi s6 TTCK thé gidi dugc
nghién ctu la Nhat Ban (Nikkei225), Phap (CAC40), Anh (FTSE100), Indonesia
(JCI), Uc (ASX), Singapore (STI), Han Qudc (Kospi), Trung Qudc (Dai Loan (Taiex),
Thuong Hai (SSE), Hong Kong (Hangseng)) va My (20m 3 chi s& S&P500, Dowjones
va Nasdaq). Cac TTCK trén dugc lga chon nghién ctru véi nhitng 1y do nhu sau:

- Quan hé cta Viét Nam véi My: TTCK My 1a thi truong s6 mot toan ciu, c6
tam anh hudng hang dau toi nén kinh té thé gidi. Boi vy, viéc luan 4n quan tim
nghién ciru thi truong My nham thim do su tic dong cia thi trudng hang dau nay toi

thi truong Viét Nam, mot thi trudng nho, méi noi.

- Quan hé cua Viét Nam v6i Nhat Ban: Tir quan hé Ddi tdc bén viing (7/2004),
qua nhiéu nic tién trién vé quan hé ngoai giao, dén nam 2014, Viét Nam va Nhat Ban
da tién t6i “Tuyén bd chung vé viéc thiét 1ap quan hé Ddi tac chién lugc sdu rong vi
hoa binh va phon vinh & Chau A”. Nhat Ban 1a nudc tai trg ODA 16n nhét cho Viét

Nam, chiém khoang 30% tong cam két ODA ciia cong dong qubc té ddi véi Viet Nam.
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- Quan hé cua Viét Nam vé6i Phap, Anh: Pay 1a nhitng nha dau tu qudc té c6
tam cd, dang dugc thu hit dau tu vao Viét Nam. Theo s6 liéu ctia Cuc Dau tu nudc
ngoai (Bo Ké hoach va Pau tu), tinh dén nim 2007, Phép hién dang thir 9/77 qudc gia
va viing lanh thd ¢6 von dau tu vao Viét Nam va dimg th hai trong khu vuc chau Au,
chi sau Ha Lan. Trong khi d6, cling theo s6 liéu cia Cuc Pau tu nudc ngoai (Bo Ké
hoach va Pau tu) tinh dén ngay 20/6/2015, Anh c¢6 206 dy 4n con hiéu luc véi tong
vén ding ky 1a 3,195 ty USD, dung tht 16/103 quéc gia va vung lanh thd dau tu cé
dau tu tai Viét Nam. Nhitng mdi quan hé cta cdc ddi tic mang tdm “lich st nay liéu
¢6 dugc phan anh trén TTCK?

- Quan hé cua Viét Nam véi Trung Qudc: Theo nhan dinh cua to The
Economist, Bic Kinh, chir khong phai Oa-sinh-ton, dang ngay cang tré thanh nhén té
¢6 nhitng quyét dinh anh huéng dén tinh hinh lao dong, cdc cong ty, TTTC va cic nén
kinh té trén khip thé giéi. Luan 4n tim hiéu mtc do anh huong ciia TTCK ciia qudc
gia 16n manh nay t6i thi truong Viét Nam théng qua ba chi s6 dai dién 1a Dai Loan
(Taiex), Thuong Hai (SSE), Héng Koéng (Hangseng).

- Quan hé cta Viét Nam voi mot s6 nude khdi ASEAN: Trong d6 c6 cic quéc
gia nhu Singapo, Ind6nésia. Cung v6i Han Qudc, Nhat Bén, thi Singapo 1a mét trong
ba nudc ding dau vé tong von dau tu tryc tiép vao Viét Nam. Trong khi d6 mbi quan
hé gitra Indonésia voi Viét Nam thién vé chinh tri, vin héa. Hai “truéng phdi” quan hé
d6i ngoai nhu vay cta Viét Nam trong khdi ASEAN dugc phan dnh trong céu tric phu
thudc giita cdc TTCK nhu thé nao? Liéu trong twong lai ¢ hira hen nhiing tich cuc
hay huéng diéu chinh chinh sich tai chinh ra sao voi hai nhém qudc gia trong
ASEAN, mgt nhém hién da c6 quan hé kinh té sau sic, mot nhém chua duoc nang tam

quan hé kinh t&?

- Quan hé cua Viét Nam véi Han Quoc: Nhu da dé cap ¢ trén, Han Quoc 1a mét

trong ba nudc dung dau veé tong von dau tu tryc tiép vao Viét Nam.

- Quan hé cta Viét Nam véi Uc: Viét Nam 1a dbi tic thuong mai tang truéng
nhanh nhét cia Uc trong s cdc nuéc ASEAN. Xuat khau cta Uc sang Viét Nam ting
trung binh 16% mdi nim trong mot thap ky qua. Thuong mai hai chiéu ting tir 32,3
triéu USD nam 1990 1én 6 ty USD nam 2014. Pau tu tryc tiép cta Uc vao Viét Nam
dat 1,65 ty nam 2014. Uc ciing 12 ddi tac phat trién quan trong ctia Viét Nam.

Chudi VNindex dugc lay tir trang hsx.vn, cdc chi s6 chimg khodn nu6c ngoai

dugc 14y tir indexbook.net. Céc chudi 10i suat ctia cdc cd phiéu tinh theo cong thirc:
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(Pj T R
R =log| —— |, vé&i P, 1a gid tri ctia chi s0 tai thoi diém ¢.
t-1

Cic chudi loi suat cling dugc 14y mot cich phit hop dé giai thich cho su khic
nhau vé mui gio gifta cic nudc. Vi cdc nudce c6 gio giao dich trong ngiy trude Viét
Nam, gid dong cura trong ngay cua nudc d6 dugc ghép cdp voi gid giao dich chung
khoén cua Viét Nam cung ngay. Vi cdc nudc cé gid giao dich trong ngay sau Viét
Nam, gid déng ctra ngay hdm trudc cta nudc d6 dugc ghép cap voi gid giao dich
chiing khodn cua Viét Nam ngay hom nay. Nhitng ngay TTCK Viét Nam ngung giao
dich, s lidu twong ung dugc cit bot trén cac TTCK thé gisi dé cac chudi sé lidu
song hanh. Gi tri tai thoi diém déng ctra cta cdc chi s6 TTCK dugc gia dinh bang
gid déng cira diéu chinh, nghia 12 bo qua phan anh hudéng cia cb tirc, va viée tach,
thudng cho phiéu 1én chi s cta ca thi truong. Bén canh d6, tuy céc chi sé6 TTCK céc
nudc khac nhau duoc cong bd 1 ¢6 cach tinh khdc nhau, theo phwong phdp chi s gid
binh quan Passcher hay theo phuong phdp binh quan gian don, cling khong anh
hudng dén tinh dai dién cua chi sé cho TTCK qudc gia d6. Céc théng ké md ta dugc

cho trong Bang 3.1.

Bang 3.1. M6 ta thong ké chudi loi suit chi sé chimg khoan
theo ngay tir 21/6/2004 dén 19/6/2014

RVNINDEX| RSP500 RDOWJONESRNASDAdRNIKKEIZZS RCAC40RFTSE100

Mean 0.000322 |0.000224f 0.000199 | 0.000325 | 0.000121 |8.87E-05| 0.000170
Maximum | 0.077407 |0.109572) 0.105083 | 0.111594 | 0.132346 |0.105946| 0.093842
Minimum | -0.060547 0.094695 -0.082005 |-0.095877 | -0.121110 [0.094715-0.092646
Std. Dev. | 0.016061 |0.012915] 0.011831 | 0.013841 | 0.015555 |0.014481] 0.012114
Skewness | -0.079267 10.322134 -0.081145 |-0.260351 | -0.580718 |0.042362/-0.141942
Kurtosis 4160193 |14.18258 14.10605 | 10.46932 | 11.77654 |10.03448 11.85182
Jarque-Bera | 141.6314 |12959.50 12743.16 | 5790.731 | 8095.642 |5112.014| 8101.709
Probability | 0.000000 |0.000000f 0.000000 | 0.000000 | 0.000000 |0.000000f 0.000000
Sum 0.798083 |0.555229| 0.494101 | 0.804623 | 0.300852 |0.220008 0.420990
Sum Sq. Dev,| 0.639240 |0.413295 0.346825 | 0.474746 | 0.599596 |0.519659 0.363626
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RSTI RSSE | RTAIEX | RKOSPI | RASX RIJCI |RHANGSENG

Mean 0.000240| 0.000128 | 0.000209 | 0.000410| 0.000181| 0.000755|  0.000272
Maximum | 0.092447| 0.090343 | 0.120089| 0.112844| 0.056282| 0.080428 |  0.134068
Minimum |-0.086960 (-0.092562|-0.067692|-0.111720|-0.087043 |-0.109539|  -0.135820
Std. Dev. | 0.011806| 0.016610| 0.012690| 0.013819| 0.011333| 0.014476|  0.015881
Skewness |-0.121535(-0.283630|-0.172058|-0.559530|-0.441028 |-0.589798 |  0.093608
Kurtosis 10.65927| 6.692701 | 9.216968 | 10.67012| 8.262310| 10.18066 13.07592
Jarque-Bera | 6065.642| 1441.727| 4004.526| 6206.084 | 2940.706 | 5469.640 10490.21
Probability | 0.000000| 0.000000 | 0.000000| 0.000000| 0.000000| 0.000000|  0.000000
Sum 0.594224| 0.317346| 0.517128 | 1.016592| 0.448815| 1.871522|  0.673263
Sum Sq. Dev. | 0.345384| 0.683668 | 0.399057| 0.473198 | 0.318259| 0.519264|  0.624979

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Nhin chung, gid tri trung binh ctia cdc chudi lgi suat kha gan 0 trong hau hét cdc
truong hop. Loi suét trung binh cao nhat 12 cua thi truong Indonésia (0,0755%), sau do
1a thi truong Han Quéc (0,041%) va thi truong My (chi sé NASDAQ: 0,0325%). Loi
suat trung binh thip nhét 1a cta thi truong Phéap (0,00887%). Trong sb céc thi truong
dugc nghién ciru khong ¢ thi truong nao thé hién hiéu qua dau tu thap, tac 1a khong
c6 thi truong nao ¢ trung binh ciia chudi loi sudt mang ddu 4m. Bang 3.1 ciing cho
thdy gi4 tri trung binh cua céc loi suét cling twong ddi nho so voi do léch chudn cia
cac chudi nay. Gid tri trung binh bién thién tir 0,00887% dén 0,0755%, trong khi do
léch chuan bién thién tir 1,1333% (cua thi truong Uc) dén 1,661% (cta thi truong
Trung Qudc), diéu nay thé hién cdc chudi loi suat c6 do bién dong tuong ddi cao. Thi
truong Viét Nam c¢6 d6 bién dong cao thtr nhi, sau thi truong Trung Qudc, & mirc
1,6061%.

Hé s bat doi ximg cua tat ca cic chudi lgi suat déu khic khong va da phan
phan phéi ciia cic chudi loi suat déu 1éch trai, trir mot s6 chudi lgi suat c6 phan phoi
léch phai 1a Phdp va Hong Kong. Biéu d6 phan phdi chuan Q-Q trong Hinh 3.1 ciia tat
ca cac chudi loi suat cho thdy cdc chudi nay déu khong c6 phan phdi chuan. Bang truc
quan c6 thé thiy, cdc phan dudi cia cdc phan phdi tich xa duong thing thé hién phan
phdi chuan, diéu nay cho biét cdc chudi loi suit c6 phan phdi dudi day chir khong cé
phan phéi chuan. Cac chudi lgi suat ciing c6 hé s6 nhon khac nhau, bién thién tir 4,16
(ctia thi trudng Viét Nam) dén 14,18 (cta thi trudng My: chi s S&P500), ciing thé
hién céc chudi loi sudt khéng c6 phan phdi chuan. Diéu nay ciing dugc tng hd nho gid
tri thong ké Jaque-Bera trong Bang 3.1. Kiém dinh Jaque-Bera, véi gid tri xdc suat

tuong ung déu rat bé, tic 12 gia thuyét Hy vé tinh phin phdi chuan cia céc chudi loi
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suat bi bac bd, do d6 viéc su dung phan phoi chuan dé nghién ctru dir li¢u ching khoan

trong treong hop nay la khong phu hgp.
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Hinh 3.1. Do thi phan phdi chuin Q-Q ciia cac chudi loi suit
Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp

Hé s6 phu thudc dudi gitta chi sé TTCK cua Viét Nam véi cdc TTCK thé gidi
néi trén duoc do ludng trong ting thoi ky bién dong cua thi truong, d6 1a cdc giai doan
trude, trong va sau khiing hoang tai chinh thé gidi 2007-2008. Bai 18 khi thi truong cé
nhitng bién dong thi céu tric va mac do phu thudc gifta céc thi truong cling bién doi
theo. Nghién ctru nay cung cép Kkét qua thyc nghiém cho nhén dinh dinh tinh dé. Viéc

phan chia cdc giai doan nghién ctru cau tric phy thudc ciing déng gép bang ching
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thuc nghi¢ém cua hiéu tng lan téa tir cic TTCK thé gioi dén TTCK Viét Nam. Thoi ky
khung hoang dugc lga chon la tir 12/2/2008 dén 13/10/2009. Viéc chon thoi ky khung
hoang cin cit theo dién bién lich st ctia TTCK Viét Nam - bién phu thudc dugc nghién
ctru trong ludn 4n, khéng dong nghia véi thoi ky suy giam cta ca nén kinh t& Viét
Nam. Su khac biét vé cdch phan chia giai doan nghién ctru nham phuc vu muc ti€u

nghién ctru cau triic phy thudc trén TTTC.
3.1.2. Két qua thuwc nghiém sir dung phwong phdp copula

Hé s twong quan tuyén tinh giira hai chudi loi suat cia TTCK Viét Nam véi
cdc chudi loi sudt con lai trong thoi ky trudc, trong va sau khiing hoang dugc trinh bay
trong céc Bang 3.2, 3.3 va 3.4, twong ung. Hé s6 twong quan tuyén tinh 13 d6 do truyén
thong ctia sy phy thudc da dugc sir dung nhiéu trong cic nghién ciru tai chinh trude
day. Viéc trinh bay két qua vé hé sb trong quan tuyén tinh gitra céc cip loi suat nham
muc dich so sdnh véi hé s twong quan do bang phuong phdp copula, nham cung cip
mot bang chimg thuc nghiém chimg té rang phuong phép copula cho két qua vé hé sb
tuong quan tt hon hé s6 tuong quan tuyén tinh.

Bing 3.2. Hé s6 twong quan tuyén tinh giira cac chudi loi suit chi sé thj trueong
chirng khoan Viét Nam va mot s6 thi truong chimg khoan thé giéi thoi ky
truée khiing hoing (21/6/2004 dén 11/2/2008)

Indicies Correlation [Indicies| Correlation [ Indicies | Correlation| Indicies |Correlation
0.083496 0.129048 DOW 0.087215 0.120042
ASX (2.513671) |CAC40| (3.904082) JONES (2.626469) | FTSE100 | (3.627495)
[0.0121] [0.0001] [0.0088] [0.0003]
0.047230 0.105771 0.072932 0.092867
HANGSENG| (1.418474) JCI (3.191027) | KOSPI | (2.193790) |[NASDAQ| (2.798117)
[0.1564] [0.0015] [0.0285] [0.0052]
0.122716 0.088734 0.019351 0.036225
NIKKEI225 | (3.709511) | SP500 | (2.672570) SSE | (0.580648) STI (1.087475)
[0.0002] [0.0077] [0.5616] [0.2771]
0.099486
TAIEX (2.999465)
[0.0028]

Ghi chii: Gid tri thong ké T dé trong ngodc ( ), gid tri xdc sudt tiong g dé trong ngodc [ .

Nguon: tdc gid tinh todn tir s6 liéu da thu thip
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Khi thyc hién phan chia thoi ky, nhu trong giai doan trudc khung hoang thi
muc do phu thudc cua TTCK Viét Nam va TTCK céc nudc c6 sy thay ddi so véi
trude. Muc do phu thudc dugc sép xép theo chiéu giam dan mutc do phu thudc la
gita TTCK Phédp, Nhat Ban, Anh, Indonésia, Pai Loan, My (Nasdaq, S&P500,
Dowjones), Uc, Han Qudc, Hong Kong, Singapo, Thuong Hai voi TTCK Viét
Nam. Dan dau vé mirc d6 phu thudc trong thoi ky khung hoang 1a céc thi truong
phiét trién, sau d6 1a cdc thi truong méi ndi khu vuc chau A nhu Indonésia, Dai

Loan, tiép theo 1a thi trudng MY, thi truong Uc, sau d6 1a cdc thi truong méi ndi

con lai khu vuc chau A.

Bing 3.3. Hé s6 twong quan tuyén tinh giira cac chudi loi suit chi sé thj trueong

chimg khodn Viét Nam va mot s6 thi trwomg chimg khoan thé gi6i thoi ky
khiing hoang (12/2/2008-13/10/2009)

Indicies |Correlation | Indicies |Correlation| Indicies |Correlation| Indicies |Correlation

0.271862 0.348567 0.382791 0.351803

ASX (5.748068) (7.566860) | pow | (8.430764) (7.646968)
[0.0000] [ CAC40 | [0.0000] | JONES | [0.0000] [FTSE100| [0.0000]
0.175505 0.249142 0.173192 0.368748

HANGSENG| (3.627295) (5.234337) (3.578010) (8.071730)
[0.0003] JCI [0.0000] | KOSPI | [0.0004] [NASDAQ| [0.0000]
0.314873 0.383243 0.112723 0.167989

NIKKEI225 | (6.750078) (8.442455) (2.308294) (3.467354)
[0.0000] [ SP500 | [0.0000] SSE [0.0215] STI [0.0006]
0.174399

TAIEX (3.603721)
[0.0004]

Ghi chii: Gid tri thong ké T dé trong ngodc ( ), gid tri xdc sudt tirong g dé trong ngodc [ .

Nguon: tdc gid tinh todn tir s6 liéu da thu thdp

Trong giai doan khing hoang, mirc d6 phu thuéc duoc sip xép theo chiéu giam

dan murc d6 phu thudc 1a gitta TTCK My (S&P500, Dowjones, Nasdaq), Anh, Phdp, Nhat
Ban, Uc, Indonésia, H@)ng Kong, bai Loan, Han Quéc, Singapo, Thuong Hai véi K Viét
Nam. Thtr tu vé mirc d6 phu thudc gidng nhu trong tinh hudng trude khing hoang.
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Bang 3.4. Hé s6 twong quan tuyén tinh giira cac chudi loi suét chi sé thj trueong

chimg khoan Viét Nam va mét sé thi truomg chirg khoan thé giéi thoi ky sau
khiing hoang (14/10/2009-19/6/2014)

Indicies | Correlation |Indicies| Correlation |Indicies|Correlation| Indicies |Correlation
0.163532 0.168514 0.180529 0.151617
ASX (5.652983) | CAC40| (5.830174) Jl())i\l;vs (6.259387) | FTSE100 | (5.231035)
[0.0000] [0.0000] [0.0000] [0.0000]
0.145898 0.056228 0.126709 0.187688
HANGSENG| (5.029340) JCI (1.920561) || KOSPI | (4.356242) [NASDAQ| (6.516479)
[0.0000] [0.0000] [0.0000] [0.0000]
0.146827 0.188215 0.102632 0.110109
NIKKEI225 | (5.062077) || SP500 | (6.535458) SSE | (3.518622) STI (3.777984)
[0.0000] [0.0000] [0.0005] [0.0000]
0.111497
TAIEX (3.826224)
[0.0000]

Ghi chii: Gid tri théng ké T dé trong ngodc ( ), gid tri xdc sudt twong vmg dé trong ngodc [ .
Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Giai doan sau khung hoang, mirc d6 phu thudc duoc sip xép theo chiéu giam
dan muac d6 phuy thudc 1a gitta TTCK My (S&P500, Nasdaq, Dowjones), Phap, Uc,
Anh, Nhat Ban, H@)ng Koéng, Han Quéc, bai Loan, Singapo, Thugng Hai, Indonésia
v6i TTCK Viét Nam. Vi tri anh huéng hang dau van 1a thi truong My, sau d6 dén
cdc thi trudng phat trién chdu Au, chiu A va dén cdc thi truong méi ndi khu vuc
chau A.

Trong ca 3 thoi ky, tit ca cdc hé sé twong quan déu duong, tirc 13, cdc chudi
loi sut c6 xu hudng bién d6i ciing chiéu. Trong mdi thoi ky, khi 1oi suat ciia cdc
chi s6 ching khodn thé gi6i tang/giam thi chudi 1¢i sudt chi s6 chirng khodn Viét
Nam ciing ting/giam. Trong thoi ky trudc khing hoang, hé s twong quan tuyén
tinh cao nhat 12 giita cip 1oi suat chi s6 TTCK Viét Nam va Phap (12,9%), sau d6 1a
gitra cdp Viét Nam-Nhat Ban (12,27%), Viét Nam-Anh (12%). Hé s6 twong quan
tuyén tinh thp nhat 13 1,93% giira cip loi suét chi s6 TTCK Viét Nam va Trung
Qubc (SSE). Trong thoi ky khing hoang, hé sé twong quan tuyén tinh cao nhat 1a
gitra cap loi suat chi s6 TTCK Viét Nam va My, cu thé 1a VNINDEX-S&P500
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(38,32%), sau d6 la VNINDEX-DOWJONES (38,28%) va VNINDEX-NASDAQ
(36,87%). Hé s6 twong quan tuyén tinh thip nhat 1a 11,27% giita cip loi suat chi sb
TTCK Viét Nam va Trung Qudc (SSE). Tét ca cdc hé sé twong quan gitta céc cip
loi sut trong thoi ky khung hoang déu ting 1én so véi thoi ky trude khing hoang,
trir cap Viét Nam-Bungari. Pay 12 mot ddu hiéu ctia hiéu tng lan toa. Chiing ta xét
tiép thoi ky sau khung hoang, dé danh gid so bo tic dong cua hiéu Gng lan toa.
Trong thoi ky sau khung hoang, hé sb twong quan tuyén tinh cao nhat lan luot gitra
cap loi suat chi s6 TTCK Viét Nam va ba chudi loi suit cua thi truong My:
VNINDEX-NASDAQ (19,28%), VNINDEX-S&P 500 (18,67%), va VNINDEX-
DOWIJ ONES (18,54%). Hé sb tuong quan tuyén tinh thap nhat 12 5,62% gitra cip

loi suét chi s6 TTCK Viét Nam va Indonésia.

Hé s twong quan tuyén tinh 1a d6 do truyén théng cua su phu thudc. Nghién
ctru thyc hién tinh todn hé sé twong quan tuyén tinh nham dbi chiéu véi hé sb twong
quan tinh boi copula. Nhu chiing ta di biét, Copula Gauss dugc xem nhu copula cia
phan phdi chuan dong thoi, nén ching ta c6 thé so sanh tham sé copula Gauss, trong
cdc Bang 3.5, 3.6, 3.7 v6i hé sb twong quan tuyén tinh giira cap loi suat cta hai thi
truong trong cac Bang 3.2, 3.3, 3.4 mot cach twong tng.

Bang 3.5. Tham s6 thé hién sw phu thudc giita chudi li suit chi s6 thi truong
chimg khodn Viét Nam va mot s6 chudi loi suit chi so thi trwong chirng khoan
thé giéi sir dung copula Gauss thoi ky truée khiing hoang (21/06/2004-11/2/2008)

Indicies Correlation |[[Indicies| Correlation Indicies Correlation | Indicies | Correlation
ASX 0.092576515 [ CAC40| 0.122659979 | DOWIJIONES | 0.089424205 | FTSE100 |0.114273461
HANGSENG | 0.047256295| JCI |0.086453075 KOSPI 0.072254288 [ NASDAQ | 0.103172525
NEIKKEI225 | 0.126838756 || SP500 | 0.09445303 SSE 0.011323672 STI 0.045903134
TAIEX 0.091899175

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Trong giai doan trudc khung hoang thi mirc d§ phu thudc cua TTCK Viét
Nam va TTCK cédc nuéc ¢ su thay dbi so v6i khi khong phan chia giai doan nghién
ctru. Mirc d6 phu thude duoc sip xép theo chiéu giam dan mirc d6 phu thudc 1a gitra
TTCK Nhat Ban, Phdp, Anh, hai chi sé6 Nasdaq va S&P500 cua thi trudng My, Uk,
Pai Loan, chi s Dowjones cta thi truong My, Indénésia, Han Qubc, Hong Kong,

Singapo, Thuong Hai véi TTCK Viét Nam. Dan dau vé mirc do phu thudc 1a thi
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truong phat trién chau A, chau Au, thi truong MY, sau d6 1a cdc thi truong méi ndi
khu vuc chau A.

Bang 3.6. Tham s6 thé hién sw phu thudc giita chudi li suit chi s6 thi truong

chirng khoan Viét Nam va mot sé chudi loi suét chi s thj treong ching khoan
thé gi6i sir dung copula Gauss thoi ky khiing hoang (12/2/2008-13/10/2009)

Indicies Correlation | Indicies | Correlation Indicies Correlation | Indicies | Correlation
ASX 0.267719562 | CACA40 | 0.337763849 || DOWJONES | 0.368259003 | FTSE100 | 0.346472396
HANGSENG | 0.163712088 [ JCI | 0.249008458 KOSPI 0.159054151 | NASDAQ | 0.361309495
NEIKKEI225 | 0297671526 || SPS00 | 0.361512972 SSE 0.115493122 STI 0.140449679
TAIEX 0.165022848

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Trong giai doan khiing hoang, mirc d6 phu thudc duoc sap xép theo chiéu giam
dan muc do phu thudc 1a gitta TTCK M¥ (Dowjones, S&P500, Nasdaq), Anh, Phép,
Nhat Ban, (Jc, Indbnésia, Pai Loan, Héng Koéng, Han Quéc, Singapo, Thuong Hai voi
TTCK Viét Nam. Thi tu vé muc do phu thudc da cé sy thay ddi so véi trude khing
hoang. Vi tri s6 1 vé tic dong trong khung hoang dén tir thi truong s6 1 thé gidi, sau
d6 moi tdi cdc thi truong phat trién, cudi cling 12 cdc thi truong méi noi.

Bang 3.7. Tham s6 thé hién sy phu thudc giita chudi loi suit chi s6 thi truong
chimg khodn Viét Nam va mot s6 chudi loi suit chi so thi trwong chirng khodn
thé gi¢i sir dung copula Gauss thoi ky sau khiing hoang (14/10/2009-19/6/2014)

Indicies Cornrelation | Indicies | Correlation Indicies Conelation | Indicies | Correlation
ASX 0.160513284 | CAC40 | 0.17152381 |[DOWIJONES| 0.179887129 | FTSE100 |0.154920361
HANGSENG| 0.14256399 | JCI | 0041903058 KOSPI | 0.126869805 | NASDAQ | 0.181407803
NEIKKEI225 | 0.151504783 || SPS00 | 0.181174215 SSE 0.090173055|  STI 0.10240092
TAIEX | 0.115419848

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Giai doan sau khung hoang, muc d phu thudc duoc sip xép theo chiéu giam
dan mtrc 6 phu thudc 1a gitra TTCK My (Nasdaq, S&P500, Dowjones), Phap, Uc,
Anh, Nhat Ban, H@)ng Koéng, Han Quéc, bai Loan, Singapo, Thugng Hai, Indonésia
v6i TTCK Viét Nam. Vi tri anh hudng hang dau van Ia thi truong My, sau d6 dén céc

thi truong phét trién chau Au, chiu A va dén céc thi truong méi ndéi khu vyc chau A.
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Trong ca 3 thoi ky, tat cdc hé s6 phu thude déu duong, tirc 1a hau hét cic chudi
loi suat c6 xu huéng bién doi ciing chiéu. Trong mdi thoi ky, khi loi sudt cia cdc chi
s6 chimg khodn thé gidi tang/giam thi chudi lgi sudt chi sd chimg khodn Viét Nam
cling ting/giam. Trong thoi ky trude khing hoang, hé sé phu thudc cao nhit 1a gitra
cap loi suat chi s6 TTCK Viét Nam va Nhat Ban (12,68%), sau d6 1a giita cap Viét
Nam-Phdp (12,27%), Viét Nam-Anh (11,43%). Hé s6 phuy thudc thap nhat la 1,13%
giita cip loi suat chi s6 TTCK Viét Nam va Trung Qudc. Trong thoi ky khing hoang,
hé sb phu thudc cao nhét 12 gitra cdp loi sudt chi s6 TTCK Viét Nam va M7 (VNindex-
Dowjones: 36,83%, VNindex-S&P500: 36,15%, VNindex-Nasdaq: 36,13%), sau d6 la
giita cip Viét Nam-Anh (34,65%), Viét Nam-Phdp (33,78%). Hé s6 phu thudc thap
nhét 1a 11,55% gifra cdp loi suat chi s6 TTCK Viét Nam va Trung Qudc. Tat ca cdc hé
s6 phu thudc gitra céc cip loi suét trong thoi ky khing hoang déu tiang 1én so voi thoi
ky trudc khung hoang, ddy 1a mot dau hiéu cua hiéu ung lan téa. Mirc do ting cua hé
s6 phu thudc manh nhat, thé hién hiéu tng lan tda manh mé nhét, 1a tir cdc thi trudng
MY, Anh, Phap. Mtic d6 tang cua hé sb phu thudc yéu nhét, thé hién hi€u Ung lan tda
yéu nhat, nhu tir thi truong Trung Qudc. Két qua nay ciing phit hop véi vi thé anh
huong sé mot cia thi trudng My véi hau hét céc thi trudng khac va hiéu tng lan toa
t6i thi truong Viét Nam tir cdc nude 16n manh ¢ chdu Au. Chiing ta xét tiép thoi ky sau
khang hoang, dé nhan dinh so bd tic dong cua hiéu Gng lan téa. Trong thoi ky sau
khung hoang, hé sé twong quan tuyén tinh cao nhat 1an luot giita cap loi suat chi s6
TTCK Viét Nam va ba chudi loi suit cua thi truong My: VNINDEX-NASDAQ
(18,14%), VNINDEX-S&P500 (18,12%) va VNINDEX-DOWIJONES (17,99%), va.
Hé s6 phu thudc thap nhat 13 4,19% gitra cidp loi suat chi s6 TTCK Viét Nam va
Indonésia. C6 thé nhan thiy c6 sy thay d6i khi do ludng hé sé phu thudc bang copula
Gauss so voi hé sd tuong quan tuyén tinh. Sy khéc biét cy thé duogc trinh bay trong

Béang 3.8 sau day.
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Bang 3.8. Mitrc d§ ting/giam (%) ciia hé s6 phu thudc tinh béi copula Gauss

so v6i hé so twong quan tuyén tinh ciia cac ciip loi suét chi sé thi treong

chimg khoén Viét Nam va thé giéi trong timg thoi ky

He¢ so Trudce khing hodng Khung hoang Sau khing hoang

Hé so twong | HE s phy Mic dd | Hésotuong |  HE s phu Mic dd | Hésotuong |  HE s phy Mirc do

quan tuyen thudc do boi | tang/ giam | quan tuyén thudc doboi | tdng/ gidm | quan tuyén thudc do boi | ting/ giam
Chi sb6 tinh Copula Gauss (%) tinh Copula Gauss (%) tinh Copula Gauss (%)
ASX 0.083496 0.09257651 10.88 0.271862 0.26771956 -1.52 0.163532 0.1605133 -1.85
CAC40 0.129048 0.12265997 -4.95 0.348567 0.33776384 -3.1 0.168514 0.1715238 1.79
DOWIJONES 0.087215 0.08942420 2.53 0.382791 0.36825900 -3.8 0.180529 0.1798871 -0.36
FTSE100 0.120042 0.11427346 -4.81 0.351803 0.34647239 -1.52 0.151617 0.1549204 2.18
HANGSENG 0.04723 0.04725629 0.06 0.175505 0.16371208 -6.72 0.145898 0.142564 -2.29
ICI 0.105771 0.08645307 -18.26 0.249142 0.24900845 -0.05 0.056228 0.0419031 -25.48
KOSPI 0.072932 0.07225428 -0.93 0.173192 0.15905415 -8.16 0.126709 0.1268698 0.13
NASDAQ 0.092867 0.10317252 11.1 0.368748 0.36130949 -2.02 0.187688 0.1814078 -3.35
NIKKEI225 0.122716 0.12683875 3.36 0.314873 0.29767152 -5.46 0.146827 0.1515048 3.19
SP500 0.088734 0.09445303 6.45 0.383243 0.36151297 -5.67 0.188215 0.1811742 -3.74
SSE 0.019351 0.01132367 -41.48 0.112723 0.11549312 2.46 0.102632 0.0901731 -12.14
STI 0.036225 0.04590313 26.72 0.167989 0.14044967 -16.39 0.110109 0.1024009 -7
TAIEX 0.099486 0.09189917 -7.63 0.174399 0.16502284 -5.38 0.111497 0.1154198 3.52

Nguon: tdc gid tinh todn tir s6 liéu da thu thdp
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Trong d6, & ting thoi ky trudce, trong va sau khing hoang, hé sé phu thudc do
boi copula Gauss thay doi so v6i hé s twong quan tuyén tinh manh nhat, twong ng, &
céc cdp Trung Qué)c-Viét Nam (-41,48%), Singapo-Vi¢t Nam (-16,39%), Indonésia-
Viét Nam (-25,48%).

Chiing ta c6 thé nhan thy viéc mo ta mirc d6 phu thudc giita cic TTCK thé gidi
dén TTCK Viét Nam trong toan thoi ky dudng nhu khong phit hop bang viéc nghién
cuu thong qua phan chia thanh cdc giai doan nghién ctu trudc, trong va sau khung
hoang. Thoi ky trude khung hoang, khi sir dung hai phuong phdp truyén thong (hé sb
turong quan tuyén tinh) va phuong phap hién dai hon (hé sé phu thudc do boi copula
Gauss) cho két qua khong théng nhat vé phuong dién sip xép muc do tic dong tir
manh dén yéu tir cdc TTCK thé giéi dén Viét Nam. Tuy nhién, thoi ky trong va sau
khung hoang hai phuong phap cho két qua théng nhat vé phuong dién sap xép murc do
tac dong tir manh dén yéu tir cic TTCK thé giéi dén Viét Nam. Mic dii, hé sé phu
thudc do mirc do tic dong ciia TTCK thé gidi dén TTCK c6 su khdc nhau dang ké. tic
gia c6 thé tong két diéu nay trong Bang 3.9 sau dy.

Bang 3.9. Sip xép theo chiéu giam dan mirc d6 phu thudc
ciia thi truong chimg khoan Viét Nam va thé gi6i

Th Trudce khung hoang Khiing hoang Sau khing hoang
tuu Do boi hé Do boi hé Do boi hé Do boi hé Do boi hé Do boi hé
tac sO tuong sO phu cua s0 tuong sO phu cua s0 tuong sO phu cua
dong | quan tuyén Copula quan tuyén Copula quan tuyén Copula
tinh Gauss tinh Gauss tinh Gauss
| Phap Nhat Ban S&P500 Dowjones S&P500 Nasdaq
(0.129048) | (0.1268388) | (0.383243) | (0.368259) | (0.188215) | (0.1814078)
5 Nhat Ban Phap Dowjones S&P500 Nasdaq S&P500
(0.122716) | (0.12266) | (0.382791) | (0.361513) | (0.187688) | (0.1811742)
3 Anh Anh Nasdaq Nasdaq Dowjones Dowjones
(0.120042) | (0.1142735) | (0.368748) | (0.3613095) | (0.180529) | (0.1798871)
4 Inddnésia Nasdaq Anh Anh Phap Phap
(0.105771) | (0.1031725) | (0.351803) | (0.3464724) | (0.168514) | (0.1715238)
5 bai Loan S&P500 Phap Phap Uc Uc
(0.099486) | (0.094453) | (0.348567) | (0.3377638) | (0.163532) | (0.1605133)
6 Nasdaq Uc Nhat Ban Nhat Ban Anh Anh
(0.092867) | (0.0925765) | (0.314873) | (0.2976715) | (0.151617) | (0.1549204)
; S&P500 Dai Loan Uc Uc Nhét Ban Nhat Ban
(0.088734) | (0.0918992) | (0.271862) | (0.2677196) | (0.146827) | (0.1515048)
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Th Trudce khung hoang Khiing hoang Sau khing hoang
tuu Do boi hé Do boi hé Do boi hé Do boi hé Do boi hé Do boi h¢
tac sO tuong sO phu cua sO tuong sO phu cua s0 tuong sO phu cua
dong | quan tuyén Copula quan tuyén Copula quan tuyén Copula
tinh Gauss tinh Gauss tinh Gauss
e Dowjones Dowjones Inddénésia Indonésia | Hong Kong | Hong Kong
(0.087215) | (0.0894242) | (0.249142) | (0.2490085) | (0.145898) | (0.142564)
9 Uc Indonésia | Hong Kong | Dai Loan Han Quéc Han Quoc
(0.083496) | (0.0864531) | (0.175505) | (0.1650228) | (0.126709) | (0.1268698)
10 Han Quoc Han Quéc Pai Loan | Hong Koéng | Dai Loan bai Loan
(0.072932) | (0.0722543) | (0.174399) | (0.1637121) | (0.111497) | (0.1154198)
1 Hong Kong | Hong Kong | Han Quéc | Han Qudc Singapo Singapo
(0.04723) | (0.0472563) | (0.173192) | (0.1590542) | (0.110109) | (0.1024009)
1 Singapo Singapo Singapo Singapo Thuong Hai | Thuong Hai
(0.036225) | (0.0459031) | (0.167989) | (0.1404497) | (0.102632) | (0.0901731)
13 Thuong Hai | Thuong Hai | Thugng Hai | Thuong Hai | Indonésia Indonésia
(0.019351) | (0.0113237) | (0.112723) | (0.1154931) | (0.056228) | (0.0419031)

Ghi chii: Trong ngodc () la cdc hé s6 twong quan va hé s6 phu thudc ciia copula Gauss

Nguon: tdc gid tong hop tir két qud nhdn dwoc

Cic biéu d6 sau thé hién truc quan d6 16n va sy khdc biét khi do ludng muc do

phu thudc giita cdc cip loi suat st dung hé sb tuong quan tuyén tinh va hé s phu

thudc do boi copula Gauss trong tung thoi ky trude, trong va sau khing hoang.

0.14

0.12

0.1

0.08 oy
m hé sO twong quan
0.06 ) 94
0.04 m hé s6 phu thudc do boi

0.02 copula Gauss

0
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Hinh 3.2. D6 thi hé s6 phu thudc giira cac chudi loi suit thoi ky
truéc khing hoang

Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp
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Hinh 3.3. D6 thi hé s6 phu thudc giira cic chudi loi suit thoi ky khing hoing

Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp
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Hinh 3.4. D6 thi hé s6 phu thudc giira cac chudi loi suit thoi ky sau khiing hoang
Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp

Hé s6 phu thudc twong g tinh boi copula Gauss c6 khi ting, ¢6 khi giam so

v6i hé s6 twong quan tuyén tinh.

Thoi ky sau khiing hoang, hé s6 phy thudc giita cdc cap loi suit déu giam so véi
thoi ky khing hoang. Thoi ky sau khung hoang, hé s6 phu thudc giita thi trudong Viét
Nam va tit ca céc thi trudng déu ting 1én so vai thoi ky trude khing hoang. Nhu vay,
hi€u tng lan toa tao gy ra tdc dong dén su phu thudc gitra cic cap loi suét, khién muc

d6 gan két gitra cdc thi trudng tré nén manh mé hon sau khing hoéang.

Hinh 3.5 sau day thé hién xu hudng bién d6i ciia hé sé phu thudc tinh boi

copula Gauss giita cdc cap loi suét trai qua 3 thoi ky.
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Hinh 3.5. Do thi so sanh hé s6 phu thudc giira cac chudi loi suit chimg khoan
thé gi6i va Viét Nam tinh biang copula Gauss trong 3 thoi ky

Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp

Mot tng dung trong do luong rii ro trén TTTC Viét Nam trong tinh hubng
nay 1a tinh hé s phu thudc dudi giita cdc TTCK thé gidi va Viét Nam. Dé do luong
hé s phu thudc dudi giita cdc chudi lgi suit chitng khodn, nghién ctru st dung cic
ham copula duoc dua ra boi Sklar (Nelsen, 2006). Pay 12 phuong phdp gan day
duoc sir dung nhiéu trong phn tich tai chinh v&i nhiéu vu diém da dugc trinh bay ¢
phén tong quan cdc phwong phdp nghién ciru. Y tudng nay da duoc thuc hién trong
Boubaker va c.s (2011), trong d6 cdc tdc gia md ta ciu tric phu thudc giira 1oi suét
chi s6 ching khodn S&P 500 va 15 chudi loi suét chi sé chimg khodn khdc trong
thoi ky trude va trong khiing hoang dé dua ra bang ching vé hiéu tng lan toa nho
phuong phédp copula. Boubaker da su dung 5 copula: Gauss, Student, Clayton,
Gumbel va Frank. Luan 4n nay s dung 9 copula nhu trong Cuong va cdc c.s
(2012), bao gdm céc copula: Gauss, Clayton, Rotated-Clayton, Plackett, Frank,
Gumbel, Rotated-Gumbel, Student, Symmetrised-Joe-Clayton (SJC) dé do luong hé
sb phu thuoc dudi giira chudi loi suat chi s6 TTCK Viét Nam va cdc chudi loi suat
chi s chting khodn ctia 16 thi truong mdi ndi va 7 thi trudng phat trién, trong ca 3
thoi ky trude, trong va sau khung hoang. Tir d6 dua ra bang chimg thuc nghiém vé
hiéu @ng lan toa tir cdc TTCK thé gidi dén TTCK Viét Nam. Trong Boubaker va c.s
(2011) cdc tdc gia tim bang chimg vé hiéu tng lan téa théng qua sy thay d6i cua
cdc hé s6 twong quan md ta sy phu thudc chinh 1a céc tham sé trong ham copula va
dé xuat mot hudng nghién ctu tiép theo 1a tim bang chimg vé hiéu ung lan toa
thong qua sy thay doi cua cdc hé sé phu thudc dudi. Hudng nghién ciu dugc dé

xuat d6 s€ dugc thyc hién trong ludn an nay.
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Cu thé, trong ting thoi ky, trude, trong va sau khung hoang, tic gia Iya chon

copula phit hgp nhat véi timg cip chudi loi suét, va tinh cdc hé s6 phu thuoc dudi do

ludng boi copula phit hop nhét d6. Vai két qua thu dugc, tic gia so sanh céc hé s phu

thudc dudi trong thoi ky khung hoang so véi thoi ky trude khing hoang dé chi ra bang

chtg thyc nghiém vé hiéu ung lan téa. Bén canh do6, tic gia ciing so sdnh hé sé phu

thuc dudi trong thoi ky sau khung hoang véi céc thoi ky trudc dé thé hién tc dong

ctia hiéu tng lan toa dén cdu tric va muc do phu thudc giita cic TTCK thé gidi va
TTCK Viét Nam.

Bang 3.10. Y nghia ciia cic tham sb ciia copula

] ) Hé s6 Hé s6 Hé s6
Covula Tham s6| Tham He¢ so twong tuwong phu phu
P 1 SO 2 quan hang quan thuodc thugc
] Kendall |dudi dwdi| dudi trén
Hé 6 6 . 2 0 0
twong —arcsin p —arcsin p
Normal quan p a a
e(-L1)
: a - 0
Clayton |a>0 Khong xéc dinh - 2@
o+2
. o 0 -
Rotated | o ) Khong xédc dinh e 2¢
Clayton a+2
o —2aloga—1 | Khong xic 0 0
Plackett a>0 2 dinh
(@-1)
Frank a+0 8,,(05) g.(@) 0 0
: a-1 0 -
Gumbel a>1 Khong xédc dinh —t 2-2¢
a
Rotated . o—1 - 0
ong x4 o 2-2¢
Gumbel a>1 Khong x4c dinh p
Hé s ) Khong x4c g (pv) | g.(pVv
twong | SO bac dinh (V)| & (o)
Student quan p | twdo V| Khong xdc dinh
e(-Lny | 2
H¢ ) H¢ ) 2 . Tt v
—arcsin p
Symmetrised ph}l phl;l A P 74
thudc thuoc | Khong xdc dinh
Joe-Clayton NI .
duoi trén |  duoi
7! dudi r*

Nguon: Téng hop cua tdc gid
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Bang 3.11, 3.12, 3.13 trinh bay chi tiét sy lya chon copula tét nhat va cdc tham
sd twong mg ctia copula cho cap loi sudt chi s6 ching khoan Dowjones-Viét Nam, lan
luot trong 3 thoi ky trude, trong va sau khung hoang. Copula tot nhat dwuoc in dam
trong bang. Trong sb cic copula dugc khdp, céc tiéu chuan Log-Likelihood, AIC va
BIC duogc str dung dé chon ra copula tt nhat. Nhitng két qua tinh todn nay thu dugc
nho code matlab tuong ty nhu tir http://public.econ.duke.edu/~ap172/ nhu da tung

dugc sir dung trong nhiéu nghién ctu trude, trong d6 c6 Cuong (2009) véi nhimng
chinh stra phu hgp véi s6 liéu da thu thap. Noi dung chi tiét ctia code Matlab duoc
trinh bay trong Phu luc VI. Bé thuén tién cho viéc theo ddi cdc bang két qua, tic gia
tong két lai y nghia cdc tham sb cta copula trong Bang 3.10 sau ddy trén co sé tham
khao Bang 3 trang 62 trong Patton (2011), ciing chinh 14 cdc tham s6 twong Ung xuat
hién trong Bang 2.1 Chuong 2.

Trong Bang 3.10 trén hé sb twong quan hang cta copula Frank duoc xdc dinh
D,(2)-D,()

, va hé s twong quan Kendall tau dugc xdc dinh
04

boi g,(a)=1-12

1-D ()

boi g, (&) =1-4————, trong d6 1a ham “Debye”. H¢ s6 phu thudc dudi dudi va hé
(04

. -1
s6 phu thudc duodi trén ctia copula Student 1a g, (p,v)=2.F,,, (— (v+ l)m,v + 1).

Bing 3.11. Uéc lwong cic tham sé ciia copula cho ciip loi suét chi s6 chirg khoan
S&P500-Vnindex thoi ky trwée khiing hoang va copula tét nhit

Copula TS 1 TS 2 LL AIC BIC XH
Normal 0.0945 -4.0506 | -8.0989 | -8.0936 | 6
Clayton 0.1222 -5.2774 | -10.5525 | -10.5472 | 1
Rotated Clayton 0.0645 -1.4262 | -2.8501 | -2.8448 | 8
Plackett 1.3325 -4.0909 | -8.1796 | -8.1743 | 4
Frank 0.5729 -4.0643 | -8.1265 | -8.1212 | 5
Gumbel 1.1000 0.9265 | 1.8551 1.8604 9
Rotated Gumbel 1.1000 -2.5103 | -5.0184 | -5.0131 7
Student 0.0968 | 28.3497 | -4.5432 | -9.0820 | -9.0714 | 3
Symmetrised Joe-Clayton | 0.0000 | 0.0251 | -4.8952 | -9.7859 | -9.7753 | 2

TS: Tham s6, XH: Xép hang

Nguon: tdc gid tinh todn tir s6 liéu da thu thip
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Bang 3.12. Uéc lwong cic tham sé cia copula cho ciip loi suét chi sé chirng khoén
S&P500-Vnindex thoi ky khiing hoang va copula tot nhat

Copula TS1 | TS2 LL AIC BIC XH
Normal 0.3615 -29.1319 | -58.2591 | -58.2494 | 4
Clayton 0.5001 -26.7108 | -53.4168 | -53.4071 | 5
Rotated Clayton 0.4323 -20.8607 | -41.7165 | -41.7068 | 9
Plackett 2.8879 -25.2874 | -50.5700 | -50.5603 | 7
Frank 2.1475 -24.2264 | -48.4479 | -48.4382 | 8
Gumbel 1.2701 -25.8372 | -51.6696 | -51.6599 | 6
Rotated Gumbel 1.2919 -30.2373 | -60.4697 | -60.4600 | 3
Student 0.3613 | 9.3289 | -30.6863 | -61.3629 | -61.3435 | 2
Symmetrised Joe-Clayton | 0.1426 | 0.2389 | -32.3301 | -64.6507 | -64.6313 | 1

TS: Tham sé, XH: Xép hang

Nguon: tdc gid tinh todn tir s6 liéu da thu thdp

Bing 3.13. Uéc lwong cic tham sé ciia copula cho ciip loi suét chi s6 chig khoan

S&P500-Vnindex thoi ky sau khiing hoing va copula tét nhit

Copula TS 1 TS 2 LL AIC BIC XH
Normal 0.1812 -19.4409 | -38.8800 | -38.8757 | 5
Clayton 0.2326 -21.3561 | -42.7105 | -42.7062 | 3
Rotated Clayton 0.1546 -9.3883 | -18.7749 | -18.7706 | 9
Plackett 1.7206 -18.2604 | -36.5191 | -36.5147 | 6
Frank 1.0667 -17.7087 | -35.4157 | -35.4113 | 7
Gumbel 1.1026 -13.1608 | -26.3199 | -26.3156 | 8
Rotated Gumbel 1.1268 -22.4243 | -44.8468 | -44.8425 | 1
Student 0.1838 | 24.8697 | -20.1393 | -40.2753 | -40.2666 | 4
Symmetrised Joe-Clayton | 0.0017 | 0.1026 | -22.3331 | -44.6628 | -44.6541 | 2

TS: Tham s6, XH: Xép hang

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Vi tinh hudng vé cip chi s6 loi sudt ciia S&P500 va VNINDEX, céc copula tét

nhit tuong tng cho céc giai doan trude, trong va sau khing hoang 1a copula Clayton,

copula Symmetrised Joe-Clayton va copula Rotated Gumbel. Copula Clayton cung cip

thong tin vé cau tric phu thudc bat ddi ximg véi hé sd phu thudc dudi trén bang 0 va

hé s6 phu thudc dudi dudi khac 0. Copula Symmetrised Joe-Clayton cung cap thong
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tin vé& cdu tric phu thudc dudi hai phia nhung hai hé s6 phu thudc dudi khic 0, nhung

khong bang nhau. Copula Rotated Gumbel cung cip thong tin vé hé s phu thudc

dudi dudi con hé sb phu thudc dudi trén bang 0. Xin nhéc lai rang hé sé phu thudc

dudi trén thé hién rang hai chudi loi suat cua 2 thi trudng ¢ xu huéng ciing ting

con hé so6 phu thudc dudi dudi thé hién ring hai chudi loi suat cta 2 thi truong cé

xu hudng cung giam.

Hoan toan twong tu, ching ta thu dugc két qua lua chon dugc copula tét nhat

cho ting cdp loi sudt chi sé TTCK trong timg giai doan va cdc hé s6 phu thudc dudi

trén va dudi dudi tinh nho cic copula tét nhit d6. Két qua duoc trinh bay trong Bang
3.14 sau day.

Bang 3.14. Két qua lwa chon copula t6t nhat mé ta sw phu thudc giira

céc cap loi suit chi sé chirng khodn thé giéi va Vnindex tirng thoi ky va

céc hé s6 phu thudc dudi twong vimg

Thoi ky trude khung hoang Thoi ky khiing hoang Thoi ky sau khung hoang
Chi sb Copula Copula Copula
.., |HSPTBD | HSPTDT | , ~ , |HSPTBD|HSPTDPT| ,  , |HSPTDD|HSPTDT
tot nhat tot nhat tot nhat
ASX Student | 0.075424 | 0.075424 | Student |0.143839|0.143839 | SJC |0.075397 | 0.002675
Rotated
CAC40 | Student | 0.030584 | 0.030584 | SJC |0.206112 | 0.140931 o 0.145784 0
Gumbel
Dow Rotated
Clayton | 0.002047 0 SJC  {0.243407 | 0.143644 0.147431 0
Jones Gumbel
FTSE100 | Student | 0.041068 | 0.041068 | SJC |0.24783210.119099 | Student | 0.01033 | 0.01033
HANGSE Rotated
Student | 0.005207 | 0.005207 | Student |0.113082 | 0.113082 0.132465 0
NG Gumbel
ICI Student | 0.016339 | 0.016339 | SJC |0.087053 | 0.107323 | Clayton | 3.39E-07 0
KOSPI | Clayton | 0.000909 0 Student |0.087382 | 0.087382 | Student | 0.002906 | 0.002906
Nasdaq | Student | 0.00432 | 0.00432 SJC  [0.232965|0.144291 | Clayton |0.054137 0
Nikkei22
5 Student | 0.023073 | 0.023073 | Student |0.137429 | 0.137429 | Plackett 0 0
Rotated
S&P 500 |Clayton | 0.0034 0 SJIC 0.2389 | 0.1426 0.1501 0
Gumbel
SSE Student | 0.018035 | 0.137429 | SJC |0.024462 | 0.009492 | Student |0.012604 | 0.012604
STI Student | 0.045034 | 0.045034 | Student |0.069408 | 0.069408 | Clayton |0.007335 0
TAIEX | Student | 0.006098 | 0.006098 | Student | 0.105694 | 0.105694 | Clayton |0.008375 0

HSPTDT: Hé 56 phu thuéc dudi trén, HSPTPD: Hé s6 phu thudc dudi dudi.

Nguon: tdc gid tinh todn tir s6 liéu da thu thip
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Bang 3.14 thé hién, khi cudc khiing hoang tai chinh thé gidi xay ra, cdc nha dau
tu can thay doi phuong phap quan Iy DMDT cta minh, thé hién ¢ viéc lya chon cdc
copula khdc nhau dé do luong cdu tric phu thudc giita cdc cip loi suat chimg khoan.
Diéu nay lai mot 1an nita khing dinh c6 hiéu tng lan téa tir cic TTCK thé gidi, bao
gdm ca thi trudng phat trién va mai ndi, téi TTCK Viét Nam. Hiéu tng lan toa 12 mot
hinh thdi thé hién cu tric phu thudc giita cic TTTC. Hiéu tng lan téa khong chi 1am
thay doi mirc do phu thudc gitra cic thi truong, thé hién ¢ su thay ddi cua céc hé sb
phu thudc, ma con 1am thay dbi ciu tric phu thudc giita céc thi trudng, chang han nhu
trude khing hoang, cau tric phu thudc giita chudi loi suat Dowjones cta thi truong My
va chudi loi sudt Vnindex cta Viét Nam 1a cdu tric bat d6i xing do ludng boi copula
bat ddi xtrng Clayton, chi ¢6 hé s6 phu thudc dudi trén con hé ) phu thudgc dudi dudi
bang 0, con trong va sau khing hoang, ciu tric da chuyén sang cdu tric phy thudc bat

d6i xing nhung dang ham copula SJIC c6 ca hé s phu thudc dudi trén va dudi.

Bang 3.15. Sv thay déi cAu triic va mirc dd phu thude giira cac cip loi suit chi s6
S&P500 va Vnindex tirng thoi ky

Thoi ky truée
khing hoing

Theoi ky sau

Chi so khiing hoing

Thoi ky khiing hoing

- Céu tric phu thudc: thoi ky trudc khung hoang cé dang
bat d6i xtmg, dugc mo ta nho copula Clayton, voi hé sb
phu thudc dudi trén béng 0 con hé sb phu thudc duéi dudi
bang 0,0034, sang thoi ky khing hoang cau tric phu
thudc van c6 dang bat dbi xtmg, nhung duoc md ta nho
copula SJC, c6 hé s6 phu thudc dudi dudi bang 0,2389
con hé s6 phu thudce dudi trén bang 0,1426.

sap | Heé s6 phu thudc dudi dudi thoi ky sau khiing hoang ting

500 70 1an so véi thoi ky trude khing hoang, ngoai ra thoi ky

khung hoang di xuét hién hé s6 phu thudc dudi trén.

- Cau tric phy thudc: thoi ky sau khiing hoang cau tric
phu thude van ¢6 dang ddi xung, dugc md ta nho
copula Rotated Gumbel, c6 hé sb phu thudc dudi trén
bang 0 va con hé sb phu thudc dudi dudi bang 0,1501.

- Hé sd phu thudc dudi dudi da giam so voi thoi ky
khing hoang, chi con bang 62,83%, nhung van cao hon

4 1an so voi thoi ky trude khing hoang.

Nguon: phédn tich cia tdc gia
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Céc cap loi suét khac cling thé hién su thay ddi trong muc do va’hodc cAu tric
phu thudc tuong tu. Va tic dong cua hi€u tng lan tda tir cac thi truong khic nhau tdi
thi truong Viét Nam 12 khdc nhau, can dugc xir 1y thong tin theo cdc cdch khac nhau.
C6 thé minh hoa thay d6i cdu tric va mic d6 phu thudc giita loi suat VNindex va
S&P500 qua cic thoi ky nhu trong Bang 3.15. Su thay ddi cdu tric va mic do phu
thudc gitta cdc cap loi sudt chi sb chimg khoan thé gidi khdc va Vnindex ting thoi ky
duogc trinh bay trong Phu luc II.

Cic nghién ctru thuce nghiém véi s6 chiéu 16n hon 2 d& mé ta ciu triic phy thudce
giita nhiéu TTCK mét cich dong thoi (tir 3 thi trudng trd 1én) gip phai nhiéu tinh todn
phirc tap. P c6 nghién ctru dé cap dén van dé nay nhu Lé Trung Thanh va cong su
(2016). Tuy nhién trong nghién ctru nay, cdc tic gia chua tim dugc cdc tham sb cua
copula, cdc tham sb copula nay méi 12 yéu té md ta cdu triic va muac d6 phu thudc gitra
céc thi truong.

3.1.3. Két qud thuwc nghiém sir dung phwong phdp hoi quy phéan vi

Duya theo y tudng cua Baur (2013), ludn 4n nay nghién ctru céu tric va muc do
phu thuoc gitta TTCK Vi¢t Nam va TTCK mot s6 nude trong giai doan 2006-2015
bang phuong phap hoi quy phén vi.

M6 hinh nghién ctru dya theo Baur (2013):
y=x'B+e voi Q (t|x)=x'B(1). (3.1)

trong d6, Q, (t|x) la phan vi c6 diéu kién thtr t ciia y duoc gia dinh 1a phu thudc tuyén

tinh doi voi cdc bién doc 1ap x. Tac gia nghién ctru sy phu thudc gitra y va x trén hai
phuong dién cau tric va mic do phu thudc. Cau tric cua sy phu thudc gitta y va x

duoc xdc dinh bdi vecto cdc ude luong phéan vi
Bz(zg(t:1),...,,B(t:SO),...,B(tzgg)),

Muc dd phu thudc dya vao trung binh cac udc lugng tai tat ca cdc mirc phéan vi,
ky hi¢u Ia ﬂr R& rang, mirc 46 phy thudc & mdi phan vi xdc dinh cAu tric cia su phu
thudc gilta y va x.

Mo hinh hdi quy chudi loi sudt ctia chi sé TTCK Viét Nam (r) theo chi sé

TTCK cua nudce thir i dugce ky hi¢u la 7:

O, (t|x)=a(t)+B(t)r+y(t)rD,,, +u(t). (32)
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Mo hinh nay udc lugng tic dong cua chi sé TTCK nudc thir i 1én cic chi sb cua
Viét Nam vé6i didu kién (phan vi t) cia chudi loi suat ctia chi s6 TTCK Viét nam, trong
dé y (t)riDcrisis ngﬁm thé hién su khdc nhau vé mic do va cau tric phu thudc trong
khung canh dong, tic la sy khic nhau trong thoi ky binh thuong va thoi ky khiung
hoang, thé hién qua bién gia Dcrisis. Bién gia nhan gid tri bang 1 néu quan sit vecto ¥
tai thoi diém trong giai doan khing hoang va bang 0 trong céc trudng hop con lai. Cic
phan vi c6 thé duoc hiéu nhu 1a trang thdi ctia chudi loi suat. Cdc mirc phan vi thép (vi
du mirc phan vi 5%) thé hién trang thii khong t6t cia thi truong Viét Nam, con cdc murc

phan vi cao (vi du mirc phan vi 95%) thé hién trdi thai tot cia thi trrong Viét Nam.

CAu triic cua sy thay ddi do khing hoang gitra hai TTCK duoc xdc dinh boi
vecto cdc uée luong phan vi 7=(#(t=1),... (1 =50),...7(t =99))" cua y . Muc do
phu thudc trung binh thay doi do khing hoang dugc x4c dinh béi trung binh cic hé s6
wdc lugng ciia y tai tAt ca cdc mirc phan vi, ky hiéu 1a 7. Néu #>0 thi c6 su thay di
duong (tang) vé muc do phu thudc trung binh so véi muc d§ phu thudc trung binh ﬂr ,
néu 77/<0 thi ¢6 su thay ddi am (giam) vé murc do phu thudc trung binh trong thoi ky
khing hoang so v4i mic do phu thudc trung binh E . Chi ¥ rang y do tic dong bién

trong thoi ky khing hoang. Su thay d6i tong thé (hay toan bd) ddi voi mot muc phan

vi trong thoi ky khing hoang nhan dugc bang cich cong cédc hé sd udc lugng g va ¥
tai mdi mirc phan vi t. CAu tric cia su phu thudc thay ddi néu f/(t ) * f/(t *) tai it nhat
hai t va t* va I ™ Tac 12 ¢6 mot su thay déi vé cdu tric phu thudc néu 7 (l )kh()ng
bang nhau tai cdc mirc phan vi khéc nhau.
Tai timg mirc phan vi, md hinh dwoc udc luong va thuc hién lan luot cic kiém dinh:
- Dang ding cua md hinh.
- Su khdc 0 cta cdc hé sé hdi quy.

- Sy khéc nhau ctia hé s6 hdi quy ciia tirg bién ddc 1ap tai cc mirc phan vi khéc
nhau.
Phan nay mo ta cdc két qua ude lwong cta hoi quy phan vi duoc x4c dinh trong
phuong trinh (3.2). Thoi ky khing hoang van dugc lya chon tir 11/2/2008 dén
13/10/20009.

Bang 3.16 sau day thé hién tém tit két qua udc luong cia mo hinh (2) cho tinh
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hudng thé hién sy phu thudc cia chi sé VNindex vao chi s6 S&P500, duoc wdc lugng
tai 99 mirc phan vi. Két qua chi tiét dugc trinh bay trong bang dau tién cta Phy luc III.
Chi y rang tham s # chi mo ta su thay doi sy phu thudc trong thoi ky khung hoang.
Cic tdc dong trong thoi ky khung hoang nhan dugc bang cich cong cdc hé sd udc
luong tai mdi mirc phan vi. Bang két qua chi Iuu lai nhitng mo hinh hdi quy tai céc

muc phan vi ¢6 cac hé s6 udc lugng cé y nghia thong k& & muc y nghia 5%.

Bing 3.16. Két qua hoi quy phan vi mé hinh

O, yNindex (t | X) = a(t) +/8(t) Tspsoo T 7(1) TpsooDrrisis 'H"(t)

quantile Variable Coefficient | Std. Error | t-Statistic | Prob. | Pseudo R-squared
C -0.013403 | 0.000472 | -28.41748 0
0.15 RSP500 0.261324 | 0.036331 | 7.192881 0 0.045952
DCRISIS*RSP500 | 0.113452 | 0.044675 | 2.539472 | 0.0112
C -0.012934 | 0.000474 | -27.27044 0
0.16 RSP500 0.256301 | 0.036041 | 7.11135 0 0.046075

DCRISIS*RSP500 | 0.128662 | 0.044245 | 2.907911 | 0.0037

C 0.02171 | 0.000808 | 26.86976 0

0.92 RSP500 0.197241 | 0.095349 | 2.068625 | 0.0387 0.029735
DCRISIS*RSP500 | 0.285783 | 0.104829 | 2.726174 | 0.0065
C 0.023208 | 0.000859 | 27.00433 0
0.93 RSP500 0227811 | 0.078884 | 2.887917 | 0.0039 0.029995

DCRISIS*RSP500 | 0.240456 | 0.113469 | 2.119126 | 0.0342

Nguon: tdc gid tinh todn tir s6 liéu da thu thdp

Bang 3.16 cho thdy mot birc tranh chi tiét vé mirc do phu thudc cia

TTCK Vi¢t Nam va TTCK My tai trng muc phan vi va su thay ddi mtrc d6 phu thudc

d6 1a do anh hudng cta khung hoang tai chinh thé gii. Cu thé, TTCK Viét Nam c6 xu

hudng bién doi ciing chiéu véi TTCK My, tirc 1a ¢6 xu huéng ciing di xubng trong
thoi ky khing hoang véi TTCK My.

Bang 3.17 sau ddy tong hop ngén gon két qua mo ta ciu tric phy thudc giita loi

sut chi s6 TTCK Viét Nam va loi suat cdc chi sé6 TTCK thé gidi. Két qua chi tiét hoi

quy phan vi tirng md hinh dugc trinh bay trong cac bang con lai cua Phu lyc II1.
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Bang 3.17. Két qua md ta ciu tric phu thudc giita cac cip loi suét chi sb

chimg khoén thé giéi va Vnindex timg thoi ky

Thoi ky khong khiing hoang | Tac dong cua khung hoang Thoi ky khung hodng
P A Céc murc phan Céc muc phan
| Cdcmic phanvi vi (%) tai d6 hé vi (%) tai 6
Chi s0 (%) tai @6 hé so an PN " | M do X, Mirc 36
) . Mirc do s0 udc lugng hé sb udc
uoe luo'ng coy hu thudc ¢ ¥ nghia phy Iwong co 'y phu
nghia théng ke | P 1€ 0 Y hehia thude ONEEOY | thuge
it 5% thong ké murc nghia thong ké
e v 5% mittc 5%
1,2, 14, 30-75, 1, 14, 30-75,
ASX 1,7-90,92,93. | 0.200042 0.263926 0.428938
89-93. 89, 90, 92, 93.
10, 11, 13-88,
CAC40 2, 6-88, 92-95 0.174397 | 10,11, 1392 | 0.235177 o 0.3986
Dow 12-73, 76-84, 12-73, 76-84,
3,594 0.231938 0.227422 0.444114
Jones 86-90, 98, 99 86-90
FTSE10 12, 14-67, 69- 12, 14-67, 69-
2,6-91, 93, 94 0.206849 0.254531 0.451687
0 93 93
HANG
8-86, 98 0.127229 1,2,96-99 0.207768 98 0.1831
SENG
3, 10-28, 41- 10-28, 41-59,
4-59, 63, 76-79,
JCI . 0.10311 67,69-91,93, | 0.230215 | 63,76-79, 82- | 0.297004
94 88
31,32,45-47, 31, 32, 45-57,
KOSPI 8-90 0.126466 | 49,54-69,72- | 0.188216 | 49, 54-69, 72- | 0.293685
76, 98 76
16-91, 95, 97- 16-47, 48-51,
Nasdaq 3,590 0.194483 0.210806 0.376968
99 52-90
o 18-22, 31-83,
Nikkei2 18-22, 31-83,
3,790, 96 0.148928 | 86-90,92,94- | 0.197428 0.324133
25 86-90, 96
96
S&P 8, 15-93, 95,
3,5-90, 93 0.221357 0.206219 | 8,15-90,93 | 0.400324
500 97-99
1, 15-44, 60, 86,
SSE 0.080912 1-6,9,97 0.187341 1 0.174203
87, 89-92
STI 7-71 0.159247 | 89-93,95-98 | 0.360199 0 0.360199
4,7-78, 80-85, 87, 27, 30, 43, 59- 27, 30, 43, 59-
TAIEX 0.143838 0.176443 0.287046
91-96 65, 82-86, 88 65, 82-85

Nguon: tdc gid thong ké tir két qua thwc nghiém
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Tir céc bang nay, chiing ta nhan thdy phuwong phap hdi quy phan vi phuong
trinh mo ta cdu tric phu thudc gitra TTCK Viét Nam va TTCK Hong Kong chi cho két
qué cic hé s hdi quy ¢ ¥ nghia thong ké tai mirc phan vi 98%, két qua hoi quy phan
vi phuong trinh mé ta cdu tric phu thudc gitta TTCK Viét Nam va TTCK Thuong Hai
chi cho két qua céc hé s6 hdi quy c6 ¥ nghia thdng ké tai mirc phan vi 1%, két qua hdi
quy phan vi phuong trinh mé ta cu trisc phy thudc giita TTCK Viét Nam va TTCK
Singapo cho két qua cdc hé s hoi quy khong c6 ¥ nghia théng ké tai moi muc phan vi.
Nhu vay tir két qua ndy c¢6 thé néi rang khéng c¢6 su phy thudc gitta TTCK Viét Nam
v6i cdc TTCK Hong Koéng, Thugng Hai va Singapo. Hodc chiing ta can thém céc
phuong phap khac nghién ctru cau triic phu thudc gitta cic thi truong nay hodc c6 thé

can thay d6i sy lya chon giai doan khung hoang dé khang dinh két qua trén.

Tém lai, két qua hdi quy phén vi cho thiy cau tric phu thudc gitta TTCK Viét
Nam véi TTCK My, Nhat Ban, Anh, Phap, Uc, Indonesia, Han Qudc va Dai Loan. Khi
xdy ra khung hoang tai chinh thé gidi, muc do phu thudc gitra TTCK Viét Nam véi cdc
TTCK My, Nhat Ban, Phéap, Anh, Uc va Indonéxia, Han Qudc va Pai Loan déu ting
1€n, v6i muc d§ khac nhau, tdng manh la gitta TTCK Viét Nam va TTCK M§, Anh,
Phédp va Indonéxia, ting it hon gitta TTCK Viét Nam va TTCK Nhat Ban, Han Qudc

va Pai Loan.

Muc do phu thudc khi thi truong hoat dong binh thuong, muc do phu thudc do
khung hoang giy ra va mtrc d§ phu thudc trong thoi ky khing hoang gitta TTCK Viét
Nam va mdt s TTCK thé gidi tai cdc muc phan vi khac nhau dugc minh hoa trong
Hinh 3.6.

Trong Hinh 3.6, truc tung thé hién muc do phu thudc, truc hoanh thé hién cac
muc phan vi khic nhau. Puong mau xanh nudc bién thé hién su phu thudc trong thoi
ky cdc thi truong hoat dong binh thudng (ngodi giai doan tir 11/2/2008 dén
13/10/2009), duong mau d6 thé hién sy thay doi sy phu thudc do khiing hoang gy ra,
va duong mau xanh 14 ciy thé hién sy phu thudc trong thoi ky khung hoang (giai doan
tir 11/2/2008 dén 13/10/2009). Céc hinh nay thé hién truc quan cic két qua nghién ciru
vé su thay d6i cu tric phy thudc gitta TTCK Viét Nam véi cac TTCK thé gidi khi trai

qua cudc khiing hoang tai chinh thé gi6i.
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Hinh 3.6. Minh hoa hinh hoc su thay ddi cdu tric va mic do phu thudc giira thi
truong chirng khoan Viét Nam va mét so thi truong chirg khoan thé gii

Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp
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3.1.4. So sdnh va binh ludn vé két qud thuc nghiém

Doi véi phwong phdp copula, viée lya chon céc copula tdt nhat cho tirng cadp
loi sudt chirng khodn thé hién viéc Iya chon md hinh tét nhat dé mé ta cau tric phu
thudc gitra cdc cip loi suat. Viéc do luong hé sb phu thudc dudi trén va dudi dudi
cua tung cap logi suét thé hién muc do phu thudc cyc tri gitta cdc thi trudng, tuong
g, thé hién kha ning hai thi truong cling bung né hodc ciing sup do. Viéc phan
chia cdc giai doan nghién ctru dé do luong muc do va méd ta cu tric phu thudc
dugc chinh x4dc hon vi khi c6 khing hoang tai chinh xay ra thi thuong gay ra hién
twong thay ddi cdu tric (structure change), ngoi ra két qua thuc nghiém cé dugc

giup thé hién mot hinh thai cta céu tric phu thudc 1a hiéu tng lan toa.

Cu thé, két qua thuc nghiém trén thé hién rang, ton tai hiéu tng lan toa tir tat
ca céc thi trudng phat trién va méi ndi 1én TTCK Viét Nam ¢ cdc mic do khdc
nhau. Diéu d6 thé hién & viéc hé s6 phu thudc dudi gitra cdc thi truong ting 1én mot
cdch dang ké khi c6 khung hoang. Céc hé sb phu thudc dudi nay duoc tinh nho
copula tot nhét trong timg giai doan véi mdi cip loi sut chimg khodn. Trong dé
hiéu ing nhanh va manh nhat 12 tir thi truong My sau doé la tir cac thi truong 16n
manh nhu Phdp, Anh, Nhat Ban, va cic thi trudong Héng Kong, Indonésia, Han
Quéc va Pai Loan. Két qua vé khang dinh vai trd chi dao cua thi truong My véi
cdc thi trudng méi ndi & chdu A ciing di duoc chi ra trong Masil and Masil (1999),
Climent and Meneu (2003). Trong két qua cia Chang va c.s (2010) véi so liéu
chimg khodn ctia Viét Nam, My, Nhat Ban, Singapo va Trung Qudc cho thiy
TTCK Viét Nam chiu tdc dong cua thi truong Singapo. Trong luén 4n nay, khi cap
nhat dit liéu ching khodn tir 2004 dén 2014 thi két qua cho thiy hiéu @ng lan toa tir
thi truong Singapo nhung ¢ muc do yéu.

Doi véi phirong phdp hoi quy phan vi, ching ta nhan théy ¢ cu tric phu
thudc gitta TTCK Viét Nam va TTCK My, Nhat Ban. Dy 1a két qua phi hop voi
thuc tidn va nhiéu nghién ctru khdc, vi ddy 1a nhiing thi truong 16n manh cia cic
cuong qudc hang dau thé gidi, chi phdi nén kinh té ctia nhiéu quéc gia. Sau khi
Viét Nam dang cai t6 chirc Hoi nghi thugng dinh APEC 14 (2006), My da danh cho
Viét Nam quy ché thwong mai binh thuong vinh vién (11/2006). Nam 2006, Viét
Nam ciing gia nhap WTO. Va 2006 chinh 13 nim bat dau cho giai doan buing nd cia
TTCK Viét Nam nhu trong phan tong quan vé TTCK Viét Nam duoc trinh bay &
Chuong 1. Piéu nay thé hién rd trong sy thay ddi ca vé mirc d6 va cau tric phu
thugc cua TTCK Viét Nam véi TTCK My ¢ trén. Con Nhat Ban ludn la ddi tac

kinh t€ quan trong hang dau ctua Viét Nam. Trong s0 cdc qudc gia c6 du 4n dau tu
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tai Viét Nam, Nhat Ban démg th 3 vé s6 vén ding ky nhung diung dau vé kim
ngach dau tu di di vao thyc hién. Nhat Ban con 1a nudc tai trg ODA 1én nhét cho
Viét Nam.

Nghién ctru ciing tim thdy cdu tric phu thudc cua TTCK Viét Nam véi
TTCK Anh, Phép, Uc, 1a cdc TTCK lau doi va 16n manh phuong Tay. Diéu nay thé
hién sy chuyén bién tich cuc va cho thidy sy md rong hdi nhdp va vuon xa cua
TTCK Viét Nam téi cdc TTCK d6. Ngoai ra, TTCK Viét Nam ciing ¢6 cdu triic phu
thudc véi TTCK Indonéxia, mot qubc gia trong khu vec ASEAN. Két qua nay ciing
phtt hop véi thuc té hop tic Kinh té - Thuong mai - Pau tu giita Viét Nam va
Indonéxia ngay cang ting. Kim ngach thwong mai hai chiéu ting truong tét, dat
hon 4,6 ty USD nam 2012, huéng t61 muyc tiéu 5 ty USD hodc cao hon nira trudce
nam 2015.

Nhirng két qua vé su phu thudc nay cia TTCK Viét Nam voi mot sé qudc
gia trén phit hop véi thyc tién rang tinh chat, quy md va muc d6 hoi nhap cia
TTCK Viét Nam véi TTCK thé gidi va khu vuc di va dang ¢6 nhiéu thay doi thuc
sy dang ké. Dic biét, sau khi tré thanh thanh vién cia WTO, Viét Nam da thuc hién
day du va ding 19 trinh cam két trong linh vyc tai chinh néi chung va trong linh
vuc dich vu chitng khodn néi riéng. Thanh tyu quan trong ma TTCK Viét Nam dat
duoc chinh 1a sy gia ting ddng ké cua dong vén dau tu gidn tiép vao thi trudng
trong nudc. Su ¢6 mit cua cdc nha dau tu nudc ngoai, cic quy dau tu chirmg khodn,
cdc tdp doan tai chinh 16n s& gép phan chuyén nghiép héa TTCK Viét Nam, ting
cudng mirc d6 phu thude ctia TTCK Viét Nam véi TTCK thé gidi. Nghién ctru nay
huéng t&i nhirng phan tich dinh lugng véi muc dich déng gép nguoén tham khao tin

cdy cho cac nha hoach dinh chinh sich va nha dau tu.

Két qua con chi ra 1a khong ¢6 bang ching vé su phu thudc caa TTCK Viét
Nam va cdc TTCK Hong Kong, Sing-ga-po va Thuong Hai. Viét Nam méi dat quan
hé “dbi tac chién luoc” véi Sing-ga-po hai nam trd lai ddy nhung mdi quan hé dé
lai khong dugc thé hién trong céu tric phu thudc gitra TTCK hai nude. Viét Nam
va Trung Qudc c¢6 mbi quan hé lau doi, nhung c6 thé TTCK khong phéi 1a kénh
kinh té ma Trung Qudc quan tim dau tu tai Viét Nam, thay vao d6 1a cdc hoat dong
xuét nhap khau hang héa, dét may, bat dong san,... Mot két qua kha ngac nhién ¢
ddy, d6 1a theo Trang thong tin dién tir dau tu nudc ngoai thudc Bo ké hoach va dau
tu, Cuc dau tu nude ngoai, khi danh gia tinh hinh du tu nuéc ngoai 7 thang dau
nam 2014, di c¢6 101 qudc gia va ving lanh thd ¢6 dau tu tai Viét Nam, trong dé

Nhat Ban 12 nha dau tu 16n nhét v6i 2353 du 4n con hiéu luc, tong vén ding ky 36
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ty USD. Han Quéc dimg thtr 2 véi 3901 dy 4n con hiéu lyc, tong von ding ky 32,8
ty USD. Tiép theo 1a cdc nha dau tu Sing-ga-po, Pai Loan va Hong Koéng. Tuy
nhién phan 4nh trong két qua nghién ctru & ddy vé TTCK lai chi cho thiy cau tric
phu thudc gitta TTCK Viét Nam va TTCK Nhat Ban, va cdu tric phu thudc yéu
gitta TTCK Viét Nam vé&i Pai Loan va Han Qudc, ma khong tim thiy céu tric phu
thudc gitta TTCK Viét Nam v6i TTCK Sing-ga-po va Hong Kong.

T cdc két qua nghién ctru ndy, c6 thé c6 mot sé khuyén nghi chinh sich
trong béi canh qudc té héa thuong mai va ting cudng dau tu tryc tiép nude ngoai,
nhu sau: Cic nha hoach dinh chinh sich cua Viét Nam c6 1€ nén phat trién céc
chinh sich hodc khuyén khich ting cdc hoat dong dau tu ching khodn véi cdc
TTCK ma Viét Nam it phu thuéc nhu Hong Kong, Sing-ga-po va Thuong Hai, ting
cuong hon nita quan hé trén TTCK véi Han Quéc, va can quan tdm, theo déi TTCK
Sing-ga-po — mdt thi trudng cé dau tu rong rii trong khu vyc va trén thé giéi. Cau
triic phu thudc yéu gitta TTCK Viét Nam va TTCK Sing-ga-po hay Thugng Hai can

dugc xem xét nghién ctru thém.

Nhitng thong tin nghién ctru niy con huéng téi cdc nha dau tu mudn da dang
héa DMPT gém nhiéu co phiéu trén san chiing khodn nhiéu qudc gia. Cdc nha dau
tur nén quan tim dén tinh hinh TTCK cdc nuéc manh, cdc nudc ling giéng, cic
nuéc c6 quan hé thwong mai khi quyét dinh dau tu va quan 1y DMPT cia minh,
ddng thoi c6 bién phap phong ho rii ro va xir 1y kip thoi trude khi khing hoang tai
chinh thé giéi (néu c6) d6 bo vao thi truong trong nudc.

Cic két qua udc luong con minh hoa rang sir dung phuong phdp hdi quy
phan vi cung cip mot buc tranh chi tiét vé su phu thudc, 1am sdu sic hon nhiing
hiéu biét vé mbi quan hé gitra TTCK Viét Nam va thé gi6i, gép phan 1am giau thém
thong tin trong vin dé nay, vén con rat it nghién ctru.

Tong két lai, ching ta c¢6 thé so sdnh két qua nghién ctru cdu tric phy thudc
gitta cdc thi truong ching khodn thé giéi va TTCK Viét Nam khi st dung 2
phuong phdp di duoc sir dung trong nghién ciru cdu tric phy thudc gitta cic TTTC
cho két qua tdt, 1a phuong phdp copula va phwong phép hdi quy phéan vi, nhu trong
Bang 3.18 sau day.
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Bang 3.18. Két qua md ta sy thay ddi cAu tric va mic do phu thudc giira
cac cip loi suit chi sé chirng khodn thé giéi va Vnindex thoi ky thi truong
binh 6n va khiing hoing

Phuong phédp copula Phuong phéap hoi quy phan vi
o Thay déi | Thayddi | 53¢ | Thaydéi | Thaydéi | D€
Céc cap lgi suat FE A chung vé A A ching vé
cau tric | mirc do phu hidu cau trdc muc do hidu
phu thudc thudc Y & phu thudce | phu thudc T g
lan toa lan toa
ASX-VNindex Khong Céo Cé Céo Cé Cé
CAC40- VNindex Cé Céo Cé Cé Co Co
DOWJONES- VNindex Cé Céo Cé Cé Cé Cé
FTSE100- VNindex Cé Céo Cé Cé Co Co
HANGSENG- VNindex Khoéng Céo Cé Khong Cé Cé
JCI- VNindex Cé Céo Cé Céo Cé Cé
KOSPI- VNindex Cé Céo Cé Khong Cé Cé
NASDAQ- VNindex Cé Céo Céo Cé Co Co
NIKKEI225- VNindex Khong Céo Cé Céo Cé Cé
S&P500- VNindex Co Cé Cé Cé Co Co
SSE- VNindex Cé Céo Céo Khong Cé Cé
STI-VNindex Khong Céo Cé Céo Cé Cé
TAIEX- VNindex Khong Cé Cé Khong Cé Co

Nguon: tdc gid tong hop tir két qud nghién ciru

Bang 3.18 thé hién mot két qua thuc nghiém kh4 thdng nhat vé hién tuong lan
téa tir mot s6 TTCK thé gidi dén TTCK Viét Nam khi c6 khiing hoang tai chinh toan

cau dién ra.

3.2. Nghién ciru cu tric phu thudc giira thi trwong ching khodn va thi
truwong ngoai hdi Viét Nam

3.2.1. M6 td 56 ligu

Nghién ctru sir dung dit liéu déng cira ctia chi s6 TTCK Viét Nam va ty gid mot sd
d@)ng ngoai t¢ voi d@)ng Viét Nam. Céc chudi sd liéu duoc thu thap tr 02/01/2007 dén
15/10/2015, gdbm 2160 quan sat. Do cic ngay nghi 18 va gio giao dich 1éch nhau giita cic
thi truong, nén dit liéu dugc diéu chinh lai cho phit hop. Chi s6 VNINDEX, thé hién xu
hudng gid cd phiéu hang ngay ciia TTCK Viét Nam, duoc lay tir https://www.hsx.vn/. Ty
gid gita cdc dong ngoai t& va dong Viét Nam dugc khai thic tir
http://www .bloomberg.com, bao gom ty gid cia VND vdi cdc dong tién: ciia cic nudc
hang dau thé gi6i: D6 la My USD, Nhén dén t¢ Trung Quoc CNY, Yén Nhat JPY; cia
cic nudc Chau Au, My: dong tién chung Chau Au EUR, Franc Thuy Si CHF, Krone Pan
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Mach DKK, Bang Anh GBP, Krone Nauy NOK, Krone Thuy Dién SEK, D6 la Canada
CAD:; b6 la Uc AUD; hay ciia cdc nude lang giéng khu vuc Chau A: D6 la Hong Kong
HKD, Ringit Malaysia MYR, D6 la Singapo SGD, Bat Thai THB. Téc gia khao sit ciu

triic phu thudc giira timg cdp loi suat VNindex voi mdi ty gid dé tim cu tra 10i cho cau

héi: vi tri doc ton ctia D6 la M ¢6 con phu hgp?

Chudi 1¢i suat ctia cdc chi s6 duge xac dinh nhu sau: r,= In(p/p..1), voi p; 1a gid

tri cua chi so tai thoi di€ém dong cira cua ngay thu t.

Bang 3.19 sau day thé hién cdc thong ké md ta cua cic chudi loi suat.

Bang 3.19. Thong ké mé ti cac chudi loi suit

RAUD_VND | RCAD_VND | RCHF_VND | RCNY_VND | RDKK_VND | REUR_VND | RGBP_VND | RHKD_VND
Mean 0.000115 | 0.000106 | 0.000266 | 0.000249 | 8.38E-05 | 8.41E-05 | 4.05E-05 | 0.000155
Maximum | 0.083601 | 0.038796 | 0.128744 | 0.032284 | 0.033856 | 0.033696 | 0.034073 | 0.032934
Minimum | -0.06921 -0.045 -0.0917 | -0.04459 | -0.05139 | -0.05109 | -0.05081 | -0.046
Std. Dev. | 0.009969 | 0.007289 | 0.008322 | 0.003054 | 0.007189 | 0.007192 | 0.006734 | 0.00286
Skewness | -0.39466 | -0.19341 | 1.1073 | -1.12523 | -0.1188 | -0.11779 | -0.34267 | -1.44794
Kurtosis 104885 | 6.12031 | 38.23892 | 52.44428 | 6.102681 | 6.045806 | 7.283602 | 69.46911
Jarque-Bera | 5100.698 | 889.3247 | 112149.8 | 220380.1 | 871.0735 | 839.5303 | 1692.92 | 398203.2
Probability 0 0 0 0 0 0 0 0
RJPY_VND | RMYR_VND | RNOK_VND | RSEK_VND | RSGD_VND | RTHB_VND | RUSD_VND | RVNINDEX
Mean 0.000154 | 8.11E-05 | 3.08E-05 | 7.07E-05 | 0.000202 | 0.000155 | 0.000153 | -0.0001
Maximum | 0.03668 | 0.034187 | 0.052553 | 0.049908 | 0.033136 | 0.031851 | 0.033062 | 0.077407
Minimum | -0.05623 | -0.04751 | -0.04739 | -0.04971 | -0.04922 | -0.04848 | -0.04549 | -0.08053
Std. Dev. | 0.007507 | 0.005313 | 0.009194 | 0.009219 | 0.004759 | 0.004218 | 0.002842 | 0.016043
Skewness | -0.22217 | -0.05965 | -0.09642 | -0.09859 | -0.50146 | -0.86107 | -1.46601 | -0.16417
Kurtosis | 8.04292 | 9.812569 | 5.58217 | 5.30815 | 13.68102 | 21.31664 | 70.18734 | 4.414002
Jarque-Bera | 2305.495 | 4176.346 | 603.1516 | 482.7558 | 10353.3 | 30447.76 | 406857.7 | 189.5612
Probability 0 0 0 0 0 0 0 0

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Nhin chung, gid tri trung binh cta cdc chudi loi suit kha gan 0. TTCK Viét

Nam thé hién hiéu qua dau tu twong ddi thp, thé hién & trung binh cua chudi loi suat
VNindex d4m. Trong khi TTNH c6 hiéu tu dau tu kha quan hon khi trung binh cia

chudi loi suét ty gia mang dau duong.

H¢ s6 bat doi xtirng cua tat cd cac chuoi loi suat déu khic khong va déu l¢ch trai.

Biéu dd phan phdi chuan Q-Q trong Hinh 3.7 cua cic chudi loi sudt cho thiy céc chudi

nay déu khong c6 phan phoi chuan. Bang truc quan c6 thé thay, cidc phan dudi cua cic
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phan phdi tich xa dudng thiang thé hién phan phdi chuén, diéu nay cho biét cic chudi
loi sudt c6 phan phdi dudi day chir khong ¢ phan phdi chuan. Céc chudi loi sudt ciing
¢6 hé sb nhon khic nhau, 1an luot 1a 4,4 va 70,2, ciing thé hién cdc chudi loi sut
khong c¢6 phan phdi chuan. Piéu nay ciing dugc tng hd nhd gid tri thong ké Jaque-
Bera trong Bang 3.19. Kiém dinh Jaque-Bera, v&i gid tri xdc suat tuong tng déu rat bé,
tirc 12 gia thuyét Hy vé tinh phan phdi chuin cua céc chudi loi sudt bi bac bo, do d6
viéc st dung phan phdi chuan dé nghién ctru dit lidu ching khoén trong truong hop

nay la khong pht hop.

RAUD_VND RCAD_VND RCHF_VND RCNY_VND
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o -.02 -.02] -.008 5
.8 4 . e
-.04 T T T -.03 T T T =03 T T -.012 T T
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Quantiles of RIPY_VND Quantiles of RMYR_VND Quantiles of RNOK_VND Quantiles of RSEK_VND
RSGD_VND RTHB_VND RUSD_VND RVNINDEX
02 02 015
_ _ ¢ _ 0104 _
E 014 g 014 g g
2 2 2 005 2
5 004 5 004 5 s
@ Py @ P
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S o S o S s
S 2 I S 005 c
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Hinh 3.7. Do thi phan phdi chuin Q-Q ciia cac chudi loi suit

Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp
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3.2.2. Két qud thuwc nghiém sir dung phwong phdp copula

Hé s6 twong quan tuyén tinh giita hai chudi 1oi suit cia TTCK Viét Nam va ty

gid VND/USD dugc trinh bay trong Bang 3.20. Hé sé twong quan tuyén tinh 1a do do

truyén théng ctia sy phu thudc da duge str dung nhiéu trong céc nghién ciru tai chinh

trude day. Viée trinh bay két qua vé hé sé twong quan tuyén tinh giita cdc cip loi sut

nham muyc dich so sdnh véi hé s6 twong quan do bang phuong phdp copula, nham cung

cAp mot bang chtng thyc nghiém chimg to rang phuong phap copula cho két qua vé hé

sO twong quan tot hon hé sé twong quan tuyén tinh.

Bang 3.20. Hé sé twong quan tuyén tinh giira cac chudi loi suét chi sé thj treong

chitng khoan Viét Nam va cac chudi loi suit ty gia

Indicies Correlation Indicies Correlation Indicies Correlation
0.047247 0.013874 0.000922
RAUD_VND | (2.196759) || RCAD_VND | (0.644414) | RCHF_VND | (0.04283)
[0.0281] [0.5194] [0.9658]
-0.032081 0.004989 0.004219
RCNY_VND | (-1.490741) | RDKK_VND | (0.231694) | REUR_VND | (0.195942)
[0.1362] [0.8168] [0.8447]
0.010931 -0.03464 -0.027922
RGBP_VND | (0.507697) | RHKD_VND | (-1.609556) || RIPY_VND | (-1.297301)
[0.6117] [0.1076] [0.1947]
0.081787 0.021642 0.016229
RMYR_VND | (3.81125) | RNOK_VND | (1.005378) || RSEK_VND | (0.753842)
[0.0001] [0.3148] [0.451]
0.012908 -0.006297 -0.037987
RSGD_VND | (0.599536) [ RTHB_VND | (-0.292466) | RUSD_VND | (-1.76553)
[0.5489] [0.77] [0.0776]

Ghi chii: Gid tri théng ké T dé trong ngodc ( ), gid tri xdc sudt tirong g dé trong ngodc [ |.

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Chi c6 hé s twong quan tuyén tinh giita loi suat chi s6 TTCK Vnindex va loi
suat ty gia AUD/VND va MYR/VND c¢6 ¢ nghia théng k& & muc 5%, va céc hé sb

tuong quan niy déu dwong, thé hién xu hudng bién ddi ciing chiéu giita hai thi trudng.

Hé s6 twong quan tuyén tinh 1a d¢ do truyén thong cua sy phu thudc, tuy nhién khi céc

chudi 1oi suat khong c6 phan phdi chuan thi do do nay cho két qua do luong khong con

chinh xac ntra.
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Dé do ludong mirc d6 phu thudc va mé ta ciu trisc phy thudc giita hai thi trudng,
nghién ctru st dung cdc ham copula. O ddy, 9 copula, bao gdm cdc copula: Gauss,
Clayton, Rotated-Clayton, Plackett, Frank, Gumbel, Rotated-Gumbel, Student,
Symmetrised-Joe-Clayton (SJC) dugc str dung dé do luong hé ) phu thudc dudi gitra
chudi lgi suat chi s6 TTCK Viét Nam va loi suét chi s6 ty gia VND/USD.

Cu thé, tdc gia lwa chon copula phit hop nhat véi cap chudi loi suat, va tinh cic
hé s6 phu thudc dudi do ludng boi copula phit hop nhat d6. Bang 3.21 sau déy trinh
bay chi tiét su Iya chon copula tt nhit va céc tham s twong tng ctia copula cho cip
loi suat chimg khodn va ty gid. Trong sd cdc copula dugc khép, cdc tiéu chuan Log-
Likelihood, AIC va BIC dugc st dung dé chon ra copula t8t nhét.

Bang 3.21. Uéc lwgng cic tham sé cia copula cho ciip loi suét chi sé
chirng khoan Vnindex va ty gia VND/USD

Copula TS1 TS 2 LL AIC BIC | XH
Normal -0.0505 -2.752 | -5.5024 | -5.5 2
Clayton 9.9e-05 0.004 | 0.0097 | 0.0123 | 6
Rotated Clayton 9.9e-05 0.0019 | 0.0047 | 0.007 5
Plackett 0.8545 -2.354 | -4.7068 | -4.704 | 3
Frank 9.9e-05 0.0015 | 0.004 0.007 4
Gumbel 1.1 27.482 | 54.965 | 54.968 | 9
Rotated Gumbel 1.1 26.82 | 53.642 | 53.645 | 8
Student -0.0437 4.928 | -31.652 | -63.301 | -63.296 | 1
Symmetrised Joe-Clayton | 1.91e-06 | 1.91e-06 | 3.568 7.138 7.143 7

TS: Tham s6, XH: Xép hang

Nguon: tdc gid tinh todn tir s6 lidu da thu thdp

Vay véi cap chi sb 1oi sudt cia VNINDEX va ty gia VND/USD, copula tdt nhét
1a copula Student. Copula niy cung cdp mot cdu tric phu thudc ddi xtng bao gom sy
phu thudc dudi trdi va phai, hai hé sé phu thudc dudi nay bang nhau. Xin nhic lai rang
hé s6 phu thude dudi trén thé hién réng hai chudi loi suat ctia 2 thi truong c6 xu hudng
ciing tang con hé sé phu thudc dudi dudi thé hién rang hai chudi loi suit cta 2 thi
truong ¢6 xu hudng cling giam. Va tham sd cta copula student thé hién su phy thudc
gitta hai chudi loi suit 12 —0,0437 thé hién muc do phu thudc nguoc chiéu manh hon so

v6i hé s6 twong quan tuyén tinh 12 12 —0,038.
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Vi timg cap chi s6 loi sudt Vnindex va ty gid, cdc tinh todn duoc thyuc hién

tuong ty va thu dugc két qua nhu trong Bang 3.22 sau day.

Bang 3.22. Uéc lwong cdc tham sé ciia copula cho tirng cip loi suit chi s6

chirng khoan Vnindex va lgi suit ty gia va copula tét nhit

Cip loi sut Copual tot nhat . Cé’c tham 50 - -

Tham s6 thir nhat Tham s0 thir hai
rvnindex-raud/vnd Student 0.0277226 6.0587576
rvnindex-rcad/vnd Student 0.0150808 6.4980146
rvnindex-rchf/vnd Student -0.0057305 7.9686994
rvnindex-rcny/vnd Student -0.0322446 6.6696631
rvnindex-rdkk/vnd Student -0.0074593 6.9071636
rvnindex-reur/vnd Student -0.0078109 6.9424635
rvnindex-rgbp/vnd Student -0.004537 6.8128855
rvnindex-rhkd/vnd Student -0.0325554 4.8707476
rvnindex-1jpy/vnd Student -0.0209216 5.9204782
rvnindex-rmyr/vnd Student 0.0919734 18.813904
rvnindex-rnok/vnd Student 0.0236537 6.8715753
rvnindex-rsek/vnd Student 0.0100981 6.1662919
rvnindex-rsgd/vnd Student 0.0124502 13.104438
rvnindex-rthb/vnd Student 0.0184886 8.5263198
rvnindex-rusd/vnd Student -0.0436613 4.9280262

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

Copula tot nhat cho tirng cip loi sut déu 1a copula Student. Tham sd thir nhat
dic trung cho hé s twong quan, hay mirc do phu thudc giita ting cap loi suat. Loi suat
chi s6 TTCK c¢6 xu hudng bién dbi cting chiéu véi 1oi suat cia céc cip ty gid dong tién
Uc, Canada, Malaysia, Nauy, Thuy bién, Singapo, Théi Lan so v&i d@)ng Viét Nam;
nhung lai c6 xu hudéng bién d6i ngugc chidu véi loi suat ciia cdc cip ty gid dong tién
Thuy Si, Trung Quéc, Pan Mach, déng tién chung Chau Au, Anbh, H@)ng Kong, Nhat

Bén so voi dong Viét Nam.

Hinh 3.8 sau ddy minh hoa cau tric phu thudc giita hai thi trudng.
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Hinh 3.8. Mit d9 ciia z-copula Student mé t cau triic phu thudc
gitra hai thi truong

Nguon: tdc gid vé sir dung Matlab
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C6 thé néi, cau tric phy thudc gitta TTCK va TTNH khd 6n dinh, trir mot tinh
hudng giita 1oi suat chi sé Vnindex va loi sut ty gid dong Myanma va dong Viét Nam.

Mot tmg dung trong do luong rii ro trén TTTC Viét Nam trong tinh hung nay
12 dudng hé sé phu thudc dudi gitta TTNH va TTCK Viét Nam. Hé s phu thudc dudi
gitra hai thi truong dugc tinh nhu trong Bang 3.23 sau.

Bing 3.23. Uéc lwong cic tham sé ciia copula cho ting cip loi suit chi s6
chimg khodn Vnindex va loi suit ty gia va copula tét nhit

: : dudi trén
rvnindex-rhkd/vnd Student 1 0.04719 0.0471931
rvnindex-rusd/vnd Student 2 0.04434 0.0443407
rvnindex-raud/vnd Student 3 0.03599 0.0359919
rvnindex-rsek/vnd Student 4 0.03224 0.032244
rvnindex-rjpy/vnd Student 5 0.03159 0.0315893
rvnindex-rcad/vnd Student 6 0.02885 0.0288471
rvnindex-rnok/vnd Student 7 0.02584 0.0258372
rvnindex-rgbp/vnd Student 8 0.02346 0.0234629
rvnindex-rdkk/vnd Student 9 0.02231 0.0223089
rvnindex-rcny/vnd Student 10 0.02209 0.0220896
rvnindex-reur/vnd Student 11 0.02196 0.021961
rvnindex-rchf/vnd Student 12 0.01473 0.0147255
rvnindex-rthb/vnd Student 13 0.01337 0.013372
rvnindex-rsgd/vnd Student 14 0.00231 0.002308
rvnindex-rmyr/vnd Student 15 0.00062 0.0006226

Nguon: tdc gid tinh todn tir s6 liéu da thu thip

3.2.3. Két qud thuwc nghiém sir dung phwong phdp hoi quy phéan vi
Bang 3.24 sau ddy thé hién két qua wéc lugng ctiia mo hinh thé hién sy phy
thudc cta chudi 1oi sut chi sé VNindex va chudi loi suét ty gia USD/VND, duoc wéc
lugng tai 99 mic phan vi. Bang két qua chi luu lai nhitng md hinh hdi quy tai cdc mic

phan vi c6 cdc hé s6 udc lugng c¢d y nghia thong ké & miic y nghia 5%.
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Bing 3.24. Két qua hoi quy phan vi mé hinh
O niniee (11X ) = (1) + (1) rusd / vad +u (1)

quantile | Variable | Coefficient | Std. Error | t-Statistic | Prob. | Pseudo R-squared
003 Ruscclj/vnd —694()9322151 8:(1)(3);)43‘;; _-23%'6190265345 0.0(())02 0.002308
0% | gvad | 0377601 01415 | 26siais | Gogg| 0023
028 | pdnd | 0275434 0090957 | 3628079 [oovzs] 00129
029 | rngind | 0310649 | 0.080266 | 3870248 |oo0or|  O0015S!
0-30 Rusg/vnd 382383233 %90080f1118 :;%72(3)3;; 0.0(())02 0.001655
031 ivad | 0296125 | 0083005 | 3 567655 | 00004 0.001817
032 | rodnd | 0309384 | 0082469 | 35030z [oovaz] 001852
033 | | 0317589 | 008455 | 35 [oooaz] %7
034 | avid | 0270766 | 009241a | 29799 [ooosa] 016l
035 | rondnd | 0264105 | 009753 | 20703 [ooves] 00162
036 o | 025691 | 01005 | 250018 | 0013 0.001637
037 | dvid | 0250192 | 010317 | 24zie0z [oorss]  %016%
038 | odnd | 0248938 | 0.10339 | 2397343 [ootes| 007!
039 | pniond | 0279255 | 0.106308 | 2626841 | o00g7| %170
040 | dnd | 030028 | 0.12153 | 2470541 [oore] 00189
041 | rongind | 0319314 | 0150298 | 212381 | ooszs] 00184
044 | rndnd | 0287547 | 0.144999 | 1953165 [o0a73] 00163
030 | rdnd | 0239961 | 0.17575 [ 20307 ooar] 00128
051 | Rondiond | 0236086 | 0.11755 | 2008195 [oas3] 001182
052 | rodnd | 0236533 | 0.1133%7 [ 1997785 [ooasy]  C0010%8
068 | ronind | 0332576 | 0157556 | 2109161 | 0055 | 000863
0T | rndind | 0323605 [ o.162645 | 19w [ooaza] 0001453

Nguon: tdc gid tinh todn tir s6 lidu da thu thdp
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Béng 3.24 cho thdy mot birc tranh vé mirc d6 phu thudc cia chudi loi suit chi sd
TTCK Viét Nam va chudi loi Suét ty gid USD/VND cua TTNH tai trng mtrc phan vi. Cu
thé, TTCK Viét Nam c¢6 xu hudng bién dbi nguoc chiéu véi ty gid ngoai hdi. Néi vé
twong quan giita hai thi trudng, Yén va Son (2014) da khang dinh “4nh hudng cia ty gid
dén bién dong gia cd phiéu va TTCK khéng xdc dinh rd chidu hudng cu thé ma phu thude
vao timg truong hop cu thé”, trudng hop cia luan dn 1a mdi trong quan trong giai doan
2007-2015.

Béng 3.25 sau déy tong hop ngan gon két qua md ta cau tric phu thudc giita loi
suat chi s6 TTCK Viét Nam va loi sut ting ty gid trén TTNH. Két qua chi tiét hoi quy
phan vi tirng mo hinh dugc trinh bay trong Phu luc IV.

Bang 3.25. Két qua md ta ciu tric phu thudc giita tirng ciip loi suét chi s6 chimg
khodn Viét Nam va loi suit tirng ty gia trén thi trwong ngoai hoi

. Cac mtc phan vi (%) tai d6 hé s6 uéc lugng c6 y nghia
Chi s0 B ) Muc d6 phu thudc
thong ké mirc 5%

RAUD_VND 1-3, 5, 6, 20-32, 86, 96, 97 0.120025
RCAD_VND 1 0.141425
RCHF_VND 92-95 0.22414
RCNY_VND 3,4,28,29,33,34,39-41, 43, 44, 46, 47 -0.25441
RDKK_VND 92-96 0.232813
REUR_VND 92-96 0.232841
RGBP_VND 0 0

RHKD_VND 3,4, 28-50, 74 -0.26929
RJPY_VND 2, 3,25-36, 38 -0.14805
RMYR_VND 4, 7-63, 66, 75-77, 81-90, 92-96, 98 0.263604
RNOK_VND 25,93 0.118809
RSEK_VND 0 0

RSGD_VND 5,92,93 0.078343
RTHB_VND 9,97 0.088316
RUSD_VND 3,4,28-41, 44, 50-52, 68, 77 -0.29619

Nguon: tdc gid thong ké tir két qud thuc nghiém

Tir céc bang nay, chiing ta nhan thdy phuwong phap hdi quy phan vi phuong
trinh mé ta ciu tric phu thudc gitra loi suét chi s6 TTCK Viét Nam va loi suét chi s
ty gid GBP/VND va SEK/VND cho két qua khéng c6 hé sé hdi quy nio cé ¥ nghia
thong k& & muc 5% tai tit ca cdc mic phan vi, con mé hinh mé ta ciu tric phy thudc
giita 1o suét chi sé TTCK Viét Nam va loi suat chi s ty gid CAD/VND chi cho két

qua cdc hé s6 hdi quy c6 y nghia thong ké tai mic phan vi 1. Nhu vay tir két qua nay
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c¢6 thé néi rang khong c6 sy phu thudc giita loi suat chi sé TTCK Viét Nam véi loi
sudt chi s6 ty gid GBP/VND, SEK/VND va CAD/VND. Hoic chiing ta can thém cic
phuong phép khac nghién ciru cau tric phu thudc gitta céc thi trudng nay.

Céu trdc phu thudc gitra loi suét chi s6 TTCK Viét Nam va tung 1oi suat chi sd
ty gid trén TTNH tai cdc muc phan vi khdc nhau dugc minh hoa trong Hinh 3.9.
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Hinh 3.9. Minh hoa hinh hoc su thay ddi cdu tric va mic do phu thudc giira thi
truong chirg khoan Viét Nam va mét so thi truomg chimg khoan thé giéi

Nguon: tdc gid vé bang phan mém tir s6 liéu da thu thdp



93

3.2.4. So sdnh va binh ludn vé két qud thuc nghiém

Doi véi phirong phdp copula, cu tric phu thudc gitra TTCK va TTNH la ciu
tric phu thudc ddi xtmg, do ludng tot nhit boi copula Student, nhung mic d6 phu
thudc déu kha nho. Tac gia khao sdt ciu tric phu thudc gitra 1gi suét chi s6 TTCK va
loi suat tirng ty gid nham khao st cau triic phu thudc gitta TTCK néi chung véi timg
chi s6 thanh phan ctia TTNH. Va tit ca cdc cip chi sé déu phd hop vdi copula
Student. Copula Student c6 hé sé phu thudc dudi trén va dudi dudi bang nhau nén
kha ning hai thi trudng cing bung nd hoic ciing khing hoang 12 bang nhau. Mat
khac, hé sb phu thudc dudi trén hoac dudi déu kh4 nho, trung binh ¢ muc 0,02446,
hé s6 phu thudc dudi thip nhat 1a 0,0006226 giita cip chi sé6 VNINDEX va dong tién
cua Myanmar, hé $b phu thudc dudi cao nhat 12 0,047193 gifta cap chi s VNINDEX
va d6 la Hong Kong. Boi vay quyét dinh da dang héa DMDT gbm chting khodn va
ngoai té can duoc cin nhic ky ludng. Cic nha hoach dinh chinh sich can c¢6 chinh
sach phong ho rii ro vi ¢6 kha ning hai thi trudng ciing sup do, tir 46 dam béo an
ninh tai chinh cho TTTC Viét Nam. Hodc c¢6 thé can khao sét thém cdc md hinh c6
cdc dang ham khéc dé tim cdu tric phu thudc sat nhat v6i dir lidu thuc té. C6 thé
nhan thy sy khic biét trong két qua nghién ciru cia luan 4n so voi két qua nghién
ctru ciia Nga (2014) vé giai doan sau khung hoang tai chinh toan cau da duoc trinh

bay trong muc 1.4.2 & Chuong 1 cua ludn én.

DPoi véi phirong phdp hoi quy phan vi, tic gia tim thiy cau tric phu thudc rat da
dang ¢ cdc trang thdi khic nhau ctia TTCK, nhu trong Bang 3.26 phia dugi. Mtc do
phu thudc trung binh thuan chiéu gitra loi suat VNindex tir mirc cao nhét dén thap nhat
1a v6i céc chudi loi sust MYR/VND, EUR/VND, DKK/VND, CHF/VND, CAD/VND,
AUD/VND, NOK/VND, THB/VND, SGD/VND. Méi quan h¢ thugn chiéu tim dugc
nhd phuong phép hdi quy phén vi trong tinh hudng nay déu giita lgi suit chi sé TTCK
v6i mot sb loi suat cia cdc dong tién c6 giao dich trén TTNH so véi VND nhung
khong phai 1a cdc dong tién manh va pho bién. Quan hé thdng ké nay can dugc nghién
ctru thém dé c6 thé gidi thich dugc mbi quan hé trong thyc té. Mtrc do phu thudc trung
binh nguoc chiéu giita loi suat VNindex tir mirc cao nhat dén thap nhat 1a vdi céc
chudi loi sudt USD/VND, HKD/VND, CNY/VND, JPY/VND. Méi quan hé ngugc
chiéu gitra loi suat chi s6 TTCK véi mot sb ty gid cta cdc dong tién manh, phd bién
v6i VND ¢ ddy 12 hoan toan phit hop véi Iy thuyét kinh té hoc. Pdng thoi ciing khang
dinh viéc diéu chinh chinh séch ty gid cia nha quan 1y va viéc dau tu cua nha dau tu
khi dau tu trén hai TTCK va ngoai hbi khong nhat thiét phai theo ddi tat ca cic ty gid

c6 giao dich ma trude hét quan tdm tdi cdc dong tién manh ké trén. Pong thoi, quan hé
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thuén chiéu thé hién viéc dau tu c6 vai trd thay thé, khi TTCK sut giam c6 thé chuyén
huéng dau tu sang TTNH va nguoc lai. Va khi st dung phwong phap hdi quy phén vi,
tdc gia khong tim thiy cdu tric phy thudc gitra loi suét chi sé TTCK va céc cap loi
suit GBP/VND, SEK/VND.

Tong két lai, ching ta c6 thé so sanh két qua nghién ctru cu tric phu thudc
gifra thi truong ching khodn va TTNH khi st dung 2 phuong phdp da dugc st dung
trong nghién ctru cau tric phu thudc gitta cdc TTTC cho két qua tdt, 1a phuong phap

copula va phuong phdp hdi quy phan vi, nhu trong Bang 3.26 sau day.

Bang 3.26. Két qua mé ta ciu tric va mirc do phu thudc giira cac cip loi suét chi

so chuing khoan va ngoai hoi

L Phuong phédp copula Phuong phdp hoi quy phan vi
Cac cap loi — S R
J Cau tric | Muc d¢ phu . . Muc do
suat A A Cau tric phu thudc .
phu thudce thudc phu thudc
) Phy thudc khi TTCK ¢ trang théi c6
rvnindex- A . .
Student 0.0277226 | lg¢i suat rat thap, thap, dudi trung | 0.120025
raud/vnd .
binh, cao va rat cao
rvnindex- Phu thudc khi TTCK ¢ trang thdi c6
Student 0.0150808 o 0.141425
rcad/vnd lgi suat rat thap
rvnindex- Phy thudc khi TTCK ¢ trang théi c6
Student -0.0057305 2 0.22414
rchf/vnd loi suat rat cao
rvnindex- Phy thudc khi TTCK ¢ trang théi c6
Student -0.0322446 . -0.25441
rcny/vnd loi suat rat thap, dudi trung binh,
rvnindex- Phu thudc khi TTCK ¢ trang thdi c6
Student -0.0074593 R 0.232813
rdkk/vnd loi suat rat cao
rvnindex- Phy thudc khi TTCK ¢ trang théi c6
Student -0.0078109 2 0.232841
reur/vnd loi suat rat cao
rvnindex- . 2
Student -0.004537 | Khong tim thay cau tric phu thudc 0
rgbp/vnd
) Phu thudc khi TTCK ¢ trang thdi c6
rVmndex- | dent | -0.0325554 |loi sudt rit thip. duoi trung binh, | -0.26929
uden -0. -0.
thkd/vnd oi sua ’ 'ra ap, dudi trung binh,
tuong doi cao
rvnindex- Phy thudc khi TTCK ¢ trang théi c6
. Student -0.0209216 o , -0.14805
rjpy/vnd loi suat rat thap, dudi trung binh
_ Phu thugc chit ch& tai hau hét cic
rvnindex- )
Student 0.0919734 | trang thdi cua chung khodn & trang | 0.256475
rmyr/vnd thai
ai
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o Phuong phéap copula Phuong phap hoi quy phén vi
Cac cap loi ,
J Cau tric | Muc d¢ phu L . Muc do
suat ) N Cau tric phu thugc .
phu thude thudc phu thude
rvnindex- Phu thudc khi TTCK ¢ trang thdi c6
Student 0.0236537 o ) . 0.118809
rnok/vnd lgi suat dudi trung binh, rat cao
rvnindex- .
Student 0.0100981 | Khong tim thay cau tric phu thudc 0
rsek/vnd
rvnindex- Phy thudc khi TTCK ¢ trang théi c6
Student 0.0124502 . 0.078343
rsgd/vnd loi suat rat thap, rat cao
rvnindex- Phu thudc khi TTCK ¢ trang thdi c6
Student 0.0184886 o 0.088316
rthb/vnd lgi suat thap, rat cao
Phy thudc khi TTCK ¢ trang théi c6
rvnindex- loi sudt rat thip, dudi t binh,
Student | -0.0436613 | ¢S4 Tt Hap, GUOL HURE B 59619
rusd/vnd trung binh, trén trung binh, tuong
ddi cao

Nguon: tdc gid tong hop tir két qua nghién ciru

Bang 3.26 thé hién két qua thong nhét kha cao khi mo ta ciu tric phy thudc
giita 1o suét chi s6 TTCK véi loi suat mot sé dong tién véi VND. Vé chiéu hudng phu
thudc c6 két qua khong théng nhit chi & 3 cap loi sudt rvnindex-rchf/vnd, rvnindex-
rdkk/vnd, rvnindex-reur/vnd. Muc do phu thudc gitta cic thi truong do boi phuong
phép copula kha thap, mic d6 phu thudc do boi phuong phéap hdi quy phan vi cao hon.
Su phu thudc & mirc thip nhan duoc tir phuong phép copula 1a phit hop véi thyc tién.
Véi phuong phap hdi quy phan vi can nhiing nghién ctru thém vi moé hinh hdi quy
tuyén tinh don thudng it gip trong thuc tién, ddn dén két qua do ludng c6 thé c6 sai

léch do mot s6 khuyét tat cua mo hinh con mac phai.
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KET LUAN CHUONG 3

Chuong 3 thuc hién phan tich thyc nghiém nghién ciru cdu triic phu thudc gitra
cdc thi trudng tai chinh: gitra thi truong chimg khoan Viét Nam va mot so thi truong
chtng khodn thé gidi, gifta thi truong chimg khoan Viét Nam va thi truong ngoai hbi
lan luot bang hai phuong phap copula va hoi quy phan vi, da thu duoc céc két qua sau:

v/ Khi nghién ctru ciu tric va mirc d6 phu thudc giita céc thi truong tai chinh khi
thi truong c6 bién dong nén phan chia thoi ky nghién ctru dé phit hop voi su thay doi

cau triac, dong thoi tim dugc hi€u Ung lan tda gitra cdc thi truong.

v' C6 su khéc biét khi do luong su phu thudc khi st dung hé sé twong quan tuyén

tinh va hé s6 phu thudc do boi copula véi hau hét cc cip chi sb thi truong.

v' Pi tim duoc ham copula tot nhit mé ta ciu tric phy thudc giita ting cap thi

trudng trong mdi giai doan trudc, trong va sau khiing hoang.

v Pamé ta dugc mot céch chi tiét b'c"lng ca con s va hinh anh cu tric va mic do
phu thudc gitra c4c thi truong tai chinh tai cdc trang thdi khac nhau cua thi truong bi

tac dong nho phuong phép hdi quy phan vi.

v' Budc dau tng dung két qua nghién ciru ciu tric phu thudc giita céc thi trudng
tai chinh dé do luong hé s6 phu thudc, hé s6 phu thudc dudi gitra céc thi truong st
dung ham copula md ta ciu tric phu thudc di tim thdy trudc d6. Nhitng két qua do
ludng rii ro nay lién quan mat thiét dén viéc phan tich ciu tric va mic d6 phu thudc
giita cdc thi truong, dic biét duoc sir dung dé chi ra bang chimg vé hiéu tng lan toa
giita cdc thi trudng nén duoc trinh bay trong Chuong 3. Két qua cho thiy, trai qua thoi
ky khung hoang, ca hai phuwong phép copula va hdi quy phan vi déu ung ho bang
chting c6 hiéu tng lan toa tir cic thi truong ching khoén thé gidi duoc nghién ciru dén
thi trudng chimg khodn Viét Nam. Nhirng tung dung chi tiét hon s& duoc trinh bay
trong Chuong 4.
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CHUONG 4. PO LUONG RUI RO
TREN THI TRUONG TAI CHINH VIET NAM

Chuong nay, tic gia dit van dé tmg dung cdc két qua nghién ciru cau triic phu
thuQc gitra cac thi trudong tai chinh trong do ludong gid tri rii ro VaR va gia tri rai ro ¢
diéu kién CVaR cta danh muc dau tu chi sb trén cdc thi truong twong tng. Danh muc
dau tu chi s6 duoc hiéu 12 danh muc dau tu mo ta sy phan bd vén trén cic thi trudng
ma chua cy thé 12 tai san nao. Py 1a van dé& duoc quan tim bai cdc quy 16n, nha dau
tu 16n va c6 thé ca cdc nha hoach dinh chinh sich cap qudc gia. Cu thé 13, st dung
copula tot nhat d6i véi mdi cip chi sé dd duoc tim thdy & Chuong 3 dé tinh VaR va
CVaR cua danh muc dau tu thi truong tdi wu.

4.1. Thi tuc wéc lwgng VaR, CVaR

Céac budc udc lugng VaR va CVaR cua danh muc dau tu duoc thuc hién
tuong tu nhu Manh (2015), hay trong Nguyén (2018), sau d6 la hau kiém md hinh.
Hai nghién ctru trén déu do luong rui ro cia DMPT gdm cdc tai san trén TTCK Viét
Nam. Luan 4n s€ nghién cdtu DMDT gém nhiéu chi s dai dién cho cdc TTTC khéc
nhau. Cu thé:

Buoc 1: St dung phan phoi GPD dé udc lugng dudi dudi va dudi trén cua phan
phoi x4c suat cho mdi chudi loi suat; phan giita cia phan phoi mdi chudi loi suat

ching ta sir dung phwong phdp Kernel dé xap xi.

Pé woc lugng phan phdi ciia dudi trén, ching ta thuong st dung céc quan sét it
nhét tir gid tri phan vi 90% ctia chudi 1¢i suat va dé udc lugng phan phdi cia dudi dudi
chiing ta thuong str dung cdc quan sat khong 16n hon gid tri phan vi 10% cta chudi loi
suat. Ngoai ra, ching ta thuong sir dung phuong phéap hop 1y téi da dé wdc lugng cic
tham s& ctia GPD, va phai dam bao tinh hoi tu cia cdc 101 giai s6. Trong luan dn nay,
tdc gia ciing 4p dung quy tic chon miu nhu trén dé udc luong cic tham sd ctia phan
phéi GPD cho duéi dudi va dudi trén cho mdi chudi loi Sut. Chiing ta s€ nhan dugc
két qua udc luong céc tham sd cta phan phdi GPD cho dudi dudi va dudi trén ctiia mdi
chudi loi suét (cdc két qua nay c6 duoc nhd phan mém Matlab). Noi dung chi tiét cia
code Matlab duogc trinh bay trong Phu luc VL.

Bén canh d6, ching ta c6 thé quan sat dd thi xdc sudt cdc dang phan phdi cua
céc chudi 1o suat. Dua trén do thi xdc suét céc dang phan phéi cua cdc chudi loi sut,
ching ta quan sit xem phan phdi x4c suat cia cdc chudi loi suét sai 1éch nhu thé nao
so v6i phan phéi chuan va phan phdi GPD dang duoc st dung hay khong, dic biét 1a

duoi trai va dudi phai ctia phan phdi. Dé tir d6 cing cb viéc st dung phan phdi GPD dé
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md ta phan phdi cua chudi lgi suit hay quay vé sir dung phan phdi chuan dé mo ta
phan phdi cta cdc chudi loi suit. Dé chinh xac hon, ching ta can thyc hién kiém dinh
tinh phan phéi déu cho céc chudi loi suit da dugce chuin héa nhu sau: Theo mot két
qua trong 1y thuyét xdc suat néu bién ngiu nhién X c6 ham phén phdi xdc sut F(x),
khi d6 bién ngiu nhién U=F(X) c6 phan phdi déu trong khoang [0, 1]. Két qua nay da
dugc ung dung trong phuong phdp md phong ngau nhién dé tao ra cic gia tri ciia mot
bién ngau nhién tuén theo mot phan phdi xdc dinh (chang han: phan phdi chuan, phan
phéi Student, phan phdi mi,...). Pé khang dinh duoc tinh phit hop cia GPD-Kernel-
GPD (néu c6) trong ude luong phan phdi xc suat ctia cdc chudi loi suat, chiing ta thuc
hién kiém dinh phan phdi déu cho cic chudi loi suat dd dugce chuan héa, chinh 1a céc
chudi loi suét sau khi bién d6i qua ham phan phéi xdc suat (GPD-Kernel-GPD) cua
cdc chudi loi sudt ban dau. Ciing c¢6 thé chitng minh duoc rang dang GPD-Kernel-GPD

ding 1a mdt phan phdi x4c suat ciia chuoi 19i suat ban dau.

Buoc 2: Sau khi lya chon dugc phan phéi xdc suit cho céc chudi loi Suét, tiép
theo chiing ta xdy dung phin phbi dong thoi dé sir dung trong wdc luong céc do do rai

ro va Iya chon danh muc dau tu t6i vu cia danh muc cac chi so.

O trén, ching ta da thyc hi¢n phan tich thyc nghi¢m dé lya chon dugc phan
phdi phit hop cho mdi chudi loi suat. Dua vao phuong phap Copula, ching ta c6 thé
xdy dung dugc phan phdi ddng thoi cia cdc 1oi sudt trong danh muc. Theo céch tiép
can ndy, dé udc lugng dugc cic do do rii ro (VaR, CVaR) va giai bai todn tdi uu,
ching ta phai két hop véi phuong phap mo6 phong ngau nhién dé tao ra céc gid tri loi
suat ctia phan phdi dong thoi ndy, sau d6 tinh loi suat cia danh muc va cdc do do rii
ro. Trude hét, ching ta thuc hién cic budce dé tinh cdc do do VaR va CVaR cho mét
danh muc cy thé. Trudce tién dya trén cic chudi loi sudt da bién d6i vé cic chudi nhan
gid tri trong doan [0, 1], ching ta wdc Iugng cic tham sb cua Copula dugc lya chon.

Bang phuong phép IFM, chiing ta wéc lwong dugc cdc tham sb cia copula d6.

Sau khi udc lugng duge céc tham sé cua Copula, ching ta thuc hién md phong
dé tao ra cdc gid tri loi suat théng qua Copula. Trong phan nay, chiing ta u6c lugng VaR
va CVaR cho danh muc gém 2 chudi loi suét (lgi suét chi s TTCK Viét Nam va loi
sudt chi s6 TTCK thé gi6i, hodc loi suét chi s6 TTCK Viét Nam va chi sé TTNH) véi
gia dinh trong ctia mdi tai san béng nhau (= 1/2). Trong ph'?ln thuyc nghiém tinh todn cic
dd do rui ro, ching ta tao ra M = 10000 gi4 tri loi suét. Sau khi c6 cic gid tri loi sudt
duoc md phong qua Copula duoc chon, dya trén phan phdi xdc sut cia mdi chudi loi

sut ban dau ching ta tinh duoc 10000 gid tri md phong cho mdi chudi loi suét.
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Budre 3: Bén canh viéc gia dinh phan bd 50% von vao méi thi truong nhu ¢ Budc
2, ching ta tim danh muc tdi uu cho nhém tai san i ro theo md hinh M-CVaR. Dé Iam
diéu d6, ching ta 1an luot tién hanh wéc lwong dudng bién hiéu qua theo M-CVaR béng
céch tinh toan 20 danh muc bién duyén (khi khong c6 ban khdng) cho mdi mé hinh dé vé&
dudng bién hiéu qua. Sau d6, ching ta s& tim danh muyc tdi uu twong g véi tirng muc loi
suat thudc mién gia tri cho phép theo md hinh M-CVaR. Khi da c¢6 dwoc trong s6 ciia mbi
danh muc t&i vu, ching ta udc luong VaR, CVaR ctia mdi danh muc d6. Trong mé hinh
M-CVaR, CVaR dugc st dung lam d¢ do rdi ro cho DMBT. M6 hinh M-CVaR dugc
trinh bay trong Manh (2015) va dugc tom tat trong Phu luc V cua luan 4n.

Vi thudt todn néi chung nhu vay, sau ddy ching ta 1an luot tinh cic gid tri VaR

va CVaR cho tirg danh muc gdm 2 chi s6 TTTC, tiép can tir phuong phép Copula.

4.2. Po hrong riii ro trén thi truong chimg khoan Viét Nam va thé giéi thoi
ky sau khiing hoing

Trong Chuong 3, cau tric phu thudc gitta TTCK Viét Nam va mot sé TTCK thé
gidi dugc nghién ctu trong 3 thoi ky: trude, trong va sau khung hoang tai chinh toan
cau. Nhung trong phan tng dung & Chuong 4 niy, tic gia chi do ludng rii ro trong
giai doan sau khing hoang, tirc 12 gan véi thuc tai, va ¢6 ham y phong ho cho twong
lai. V6i nhitng s6 liéu cap nhat tiép vao thoi ky nay cé thé duoc thyc hién tuong tu
trong ludn 4n. Con nhiing thong tin trong qua khir, nhitng thong tin trong 2 thoi ky
trude, duge nghién ciru trong Chuwong 3 v6i ham ¥ trinh bay bang chimg thyc nghiém
cho hiéu tng lan téa dudi tic dong cia cudc khing hoang tai chinh toan cau.

4.2.1. M6 td 56 ligu

S6 liéu vé cdc chudi loi suat chi s6 ching khodn Viét Nam va mot s6 quéc gia
tuong ty nhu & Chuong 3, bao g@)m chi s TTCK Viét Nam (VNindex) va mot s mot
s6 TTCK thé gidi trong giai doan tir sau khung hoang, tir 14/10/2009 dén 19/6/2014,
gdm 1165 quan sét. Céc chi sé6 TTCK thé gidi dugc nghién ctru 1a Phiap (CAC40), Anh
(FTSE100), H@)ng Koéng (Hangseng), Indonesia (JCI), Singapore (STI), Han Qudc
(Kospi), Dai Loan (Taiex), Thuong Hai (SSE) va My (gom 3 chi s6 S&P500,
Dowjones va Nasdaq).

Y tuéng ciia phan nay nhu sau: Trong Chuong 3, & thoi ky sau khing hoang,
ching ta dd xdc dinh dugc Copula tot nhat dé mé ta céu tric phu thudc gita TTCK
Viét Nam va m&i TTCK thé gidi (xem Bang 3.14 Chuong 3). Trong Chuong 4, ching
ta gia dinh tao mét danh muc gém 2 chi 6 12 Vnindex va mot chi sé6 TTCK quéc té.

Vé6i ham ¥ rang, nha dau tu quyét dinh dau tu trén 2 thi truong, con van dé dau tu cu
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thé vao tai san nao trén timg thi trudng s& duoc nghién ctru sau, ¢6 thé 12 hinh thirc dau
tu vao cdc quy chi s6. Phuong dn “dau tu theo chi s6” di khd phd bién & cdc TTCK
nude ngodi, tuy nhién con khd méi trén TTCK Viét Nam. Trong thoi gian gan day,
mot s6 cong ty, san vang tai Viét Nam da trién khai san pham giao dich chi sb theo
VN-Index dén cdc nha dau tu. “Dau tu theo chi s6” 1a viéc nha dau tw mua chimg chi
ctia mot quy dau tu, ma DMDT cta quy niy bao gdm mdt phan hodc toan bd chimg
khodn cAu thanh nén mot chi sb trén thi truong theo ti 1€ von héa thi truong thich hop
sao cho mutrc chénh 1€ch gitra ti suét sinh loi ciia danh muc va ti suét sinh loi cta chi sb
thi truong tién dén 0. Mot quy dau tu cung cap ching chi nhu vay goi 13 quy chi sd
(index fund). V& co sé 1y luén, Hoang Dinh Tuén (2010a) da khéng dinh “danh muc
cua céc danh muc dau tu cling s€ la danh muc” (trang 40), do d6 vi¢c do luong céc rui
ro cta cdc DMDT chi s6 & Chuong 4 nay la thyc hién dugc.

Pau tu theo chi s6 ¢6 mot $6 loi thé nhu:

Thir nhat, dé st dung. Uu diém 16n nhat cia dau tu chi sé 1a né khong yéu cau
bat ki su hién dién ndo cia cdc nha dau tu trong giao dich. Tét ca nhitng gi nha dau tu
phai 1am 12 chon chi s6 ma minh mudn dau tu va sau d6 ban quan 1y quy s& thuc hién
toan bd phan con lai. Loi nhuan ma nha dau tw nhan dwgc s& chinh 1a higu sudt va chi
s6 d6 da c6 duogc trong thoi gian dau tu d6. Céc quy chi s phd bién nhat trén thé gidi
1a S&P 500, DowJones va Nasdagq.

Thit hai, chi phi thap. Vi cong viéc quan 1y cua cdc quy chi sé khéng qud phirc
tap nén chi phi nha dau tu phai chi tra cho cdc nha quan 1y quy s& thap hon hin so voi
cdc loai quy twong hd thdng thudng. Nhitng quy ning dong cé loi nhuin cao hon
nhung bu vao d6 1a mirc phi cao cling nhiing rti ro song hanh.

Thi ba, hiéu qua cao hon. Cic quy chi s6 c¢6 hiéu suit trong lich st tot hon cic
quy ning dong khic. Ho ty hio ring minh mang lai 1gi nhuan cao hon trong khi chi
phi du tu ciing nhu 1¢ phi tham gia ctia nha dau tu déu thip. Quy chi sé mang lai loi
nhuan cao nhd viéc da dang héa DMDT & mdt mirc chi phi thdp cho cdc nha dau tu.
Loi nhuan sau thé cao khién cho cdc quy dau tu chi s6 trd thanh mot cong cu kha hip
dan cic nha dau tu.

Tuy nhién, dau tu theo chi sd cling c6 mot s6 nhuoc diém:

Thit nhdt, khong c¢6 kha nang ddnh bai thi truong. Néu quy chi s theo dudi
nhitng “khoanh khac” cia thi truong nhu nhitng d6i twong dau tu khéc, ho s& thé hién
rang minh khong ¢6 kha nang 1am tét hon thi trudng. Nhitng quy dau tu ning dong cé

kha niang diéu chinh danh muyc ctia minh dé tdn dung nhitng thoi diém ma thi truong
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“c6 song”. Thong trudng, trong bdi canh kinh té ting trudng thi cdc quy dau tu chi sb
s€ mang lai hiéu qua kém hon so véi cdc quy nang dong.

Thi hai, hiéu suat cia qui phu thudc vao tinh trang ctia nén kinh té. Quy chi sb
ciing c6 thé hoat dong kém trong nén kinh té tri tré. Vi du, néu nha dau tu dau tu vio
chi s6 S&P 500 vao nam 2000, nha dau tu s& thuc su thua 15 trong vong mot thap ky
qua. Néu kinh t&¢ My van tiép tuc ting truong cham hodc khong ting truong thi cic
quy chi s6 s& con hoat ddng kém hiéu qua hon nita. Nhu chiing ta c6 thé thdy, cic quy
chi s6 ciling c6 nhirng diém loi thé ciing nhu bét loi riéng. Tuy nhién, ching thyc su 1a
mot cong cu dau tu tét cho cdc nha dau tu thy dong dang tim kiém su da dang héa
nhanh chéng, dé dang v6i muc chi phi thép.

Mot phuong phép dau tu da phd bién tai phan 16n cdc thi truong tién tién trén thé
gidi thi xu thé tat yéu né s& duoc dp dung tai céc thi trudng mdi ndi khéc trong twong lai,
vi du nhu tai Viét Nam. Thuc té, ciing da c6 mot s6 quy dau tu chi sb hoat dong trén
TTCK Viét Nam nhu FTSE Vietnam Index ETF, Market Vectors Vietnam ETF (V.N.M),
MSCI Frontier Markets Index, iShares MSCI Vietnam Investable Market Index
Fund, ETF VEMVN30. TTCK Viét Nam dang trong qu4 trinh hoan thién va phat trién,
vOi muc tang trudng hang nam la kha cao va 16n hon so muc tang trudng binh quan toan
thé gidi. Chién lugc dau tu theo chi s6 khd phit hop véi nhitng nha dau tu dai han, ¢6 mic
d6 chip nhan rai ro thip, dic biét v6i nhimg ngudi mai tham gia thi trudng — nhiing
nguoi con thidu kién thire va ca kinh nghiém dau tu hay nhitng nguoi khong c6 thoi gian
theo sat timg dién bién cuia thi truong. Do vay, muc ti€u ma ho dit ra [a DMDPT cua ho dat
dugc muc sinh 101 cling nhu do rui ro twong duong véi muc chung cua toan thi trudng.
Phuong phép dau tu nay gitip han ché dugc khd nhiéu rai ro khi “bo trimg vao nhiéu gio”.
Bén canh d6, phuong phdp nay lai dé dp dung ciing nhu cat giam chi phi nghién ctru, khi
chi can theo doi céc thong tin vi mo, dé du doan xu hudng thi trudng trong dai han ma
khong can mét cong stic va thoi gian cho cdc phan tich co ban hay ky thuat ddi véi co
phiéu riéng 1¢ trong ngin han. Do vay, sy hinh thanh cic quy dau tu theo chi s6 s& mang
dén cho cdc nha dau tu nho 1¢ trong nudc mot san pham tai chinh an toan va mic sinh 16
twong dbi cao. Noi dung ctia Chuong 4 niy cung cip mot cong cu trong do luong rai ro
chi s, dé nha dau tu phﬁn ndo nim bt duoc murc do rui ro khi Iua chon céc chi s, tir d6
duara quyét dinh nén lua chon chi sb nao vao DMPT chi s6 ctia minh.

Copula dugc xdc dinh & Chuong 3 s& duoc tng dung trong do ludng rui ro dé
tra 11 cic ciu hoi sau vé dau tu chi so:

e Néu nha dau tu hay cdc quy 16n quyét dinh dau tu vao TTCK Viét Nam va mot
TTCK quéc té khac véi ty 1 von 50:50 thi gi tri VaR va CVaR cua “danh muc”
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nay la bao nhiéu?

e Néu xay dung mot s6 “danh muc dau tu” tdi vu trén hai thi trrong voi mot muc
loi suét cho trude, gid tri VaR, CVaR caa danh myc t&i wu d6 12 bao nhiéu?
4.2.2. Do luong VaR va CVaR ciia danh muc dau tw chitng khodn trong nwéc

va quéc té
Chiing ta c6 thé tém tat ndi dung Bang 3.14 Chuong 3 ¢6 lién quan dén Chuong
4 nay nhu Bang 4.1 sau, dé tién theo dai.

Bing 4.1. Két qua lua chon copula tot nhat mé ta sy phu thudc giira cac cip loi
suit chi sé ching khoan thé giéi va Vnindex thoi ky sau khiing hoing

Chi so CAC40 | Dowjones | FTSE100 | Hangseng JCI Kospi
Copula tét nhat | Gumbel | Gumbel Student Gumbel | Clayton | Student
Chi sb Nasdag | S&P500 SSE STI Taiex
Copula tot nhat Clayton Gumbel Student Clayton Clayton

Nguon: tdc gid

4.2.2.1. Két qua do lwong VaR va CVaR sir dung Copula Student

Cic “danh muc” dugc nghién ctru trong Muc nay bao gém chi s6 TTCK Viét
Nam Vnindex va ting chi sé FTSE100, Kospi, SSE. Theo cic budc dugc trinh bay &

phan dau Chuong 3, chiing ta lan luot thu duge céc két qua wéc luong nhu sau.

Pau tién 1a bang két qua wdc luong céc tham sb cua phan phdi GPD cho dudi

dudi va dudi trén cua moi chuoi loi suat.

Bang 4.2. Két qua wéc lwong tham sé ciia GPD cho dudi duéi va dudi
trén cho cac chudi loi suét Vnindex, FTSE100, Kospi, SSE

Rvnindex Rftse100
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
-0.162918 | 0.0114725 | -0.14759 | 0.00777909 | -0.0988623 | 0.00817392 | -0.0526627 | 0.00756262
Rkospi Rsse
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.134741 | 0.00747381 | 0.0672788 | 0.00625584 | 0.0722058 | 0.0074582 | -0.258023 | 0.00930531

Nguon: tdc gid
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Chiing ta nhan dinh bang hinh anh vé dang phan phdi xdc suat ctia cdc chudi loi

sudt nhu trong Hinh 4.1,

eeeee
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Hinh 4.1. Po thi xic suit cic dang phan phoi ciia cac chudi loi suit Vnindex,
FTSE100, Kospi, SSE

Nguon: tdc gid

Duya trén dd thi xdc sudt cdc dang phan phdi cta céc chudi loi suét, ta thay néu
sir dung phan phéi chuan dé mo ta cho phan phdi xdc suét cua cdc chudi loi sudt nay
thi s& bi sai léch ddng ké, dac biét 1a dudi trdi va dudi phai cta phan phdi. Trong khi
d6, néu ta sir dung GPD dé wdc lugng cho dudi trdi va dudi phai cta phan phdi cic

chudi loi sut nay thi khé 1a phit hop véi dit liéu thuc té ctia cdc chudi loi suét.

Dé khang dinh dugc tinh phit hop cia GPD-Kernel-GPD trong wéc lugng phan
phéi x4c sudt ciia cdc chudi loi sudt trén, ta thuc hién kiém dinh phan phéi déu cho céc
chudi: URVnindex, URFTSE100, URKospi, URSSE, ddy 1a cdc chudi loi suit sau khi
bién d6i qua ham phan phdi xdc suit (GPD-Kernel-GPD) cua cic chudi 1oi suat ban
dau. Két qua kiém dinh Anderson-Darling (xem Bang 3.3) cho thiy: néu sir dung phan
phdi dang GPD-Kernel-GPD dé xap xi cho phan phdi cia ca bén chudi URVnindex,
URFTSE100, URKospi, URSSE 1la phu hgp ¢ mirc y nghia 5% (gid tri P-value cua
kiém dinh Anderson-Darling déu 16n hon 0.05). Nhu vay, bon chudi loi suat déu
khéng c¢6 phan phdi chuan, ta dd két hop phan phdi tham sé (GPD) va phan phdi phi
tham s6 (Kernel normal) dé xay dung dugc dang phan phéi phit hop cho cac chudi loi

suat nay.
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Bang 4.3. Két qua kiém dinh theo tiéu chuin Anderson-Darling cho céac chudi
URVnindex, URFTSE100, URKospi, URSSE

URVnindex
0.4941

URftse100
0.9488

URkospi
0.5462

URsse
0.5207

Gia tri x4c suat

Nguon: tdc gid
Sau khi Iira chon duoc phan phdi xdc suat cho cdc chudi loi sudt, tiép theo ta
xdy dung phan phéi dong thoi dé st dung trong ude luong cic d6 do rui ro va lya chon

DMBDT t6i vu ctia danh muc céc co6 phiéu.

Bay gio, chiing ta tim danh myc tdi wu cho nhém tai san rui ro theo md hinh M-
CVaR. St dung Copula Student, ching ta tinh cidc do do VaR va CVaR cho mét danh

muc cu thé. Cé4c thao téc cu thé nhu sau:
o Udc lwong cdc tham sé ciia Copula Student
Theo két qua Chuong 3, Copula Student phit hgp d& mé ta cdu tric phu thudc
giita timg cdp loi sudt Vnindex vi FTSE100, Kospo, SSE; phan phdi cia mdi chudi
da duogc xac dinh & phﬁn trén. Copula Student thé hién duoc su phu thudc cua céc
chudi loi suat khi thi truong cé bién dong 16n (su phu thudgc dudi dudi va sy phu thude
dudi trén). Trudc tién dua trén cdc chudi loi sudt da bién doi vé céc chudi nhan gia tri

trong doan [0, 1], ta wéc lwong cdc tham sb ctia Copula Student.

o Két qua wéc lwong cdc tham sé ciia Copula Student

Bang phuong phap IFM, ta udc lugng duge 2 tham sé ctia Copula Student: Ma
tran hé ) twong quan (RhoT) va $6 bac tu do (DoF) (xem Bang 4.4).

Bang 4.4. Céac tham so6 ciia copula Student cho timg cip loi suat Vnindex véi

FTSE100, Kospi va SSE
Cap loi suét Ma tran hé $6 tuong quan (RhoT) ) bac tu do (DoF)
VNindex va Ftse100 Looob 13.5
index va Ftse 0.1571 { .
VNindex va Kospi P01 16.8
index va Kospi 0.128 ! .
VNindex va S Loo00ve 10.7
index va Sse 0.0916 ! .

Nguon: tdc gid
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Sau khi udc lugng dugc cac tham s cua Copula Student, ta thuc hién mod

phong dé tao ra céc gia tri 1oi sut thong qua Copula Student:
e Mo phong cdc chudi loi suit qua Copula Student (Cherubini (2004))

Pé tao ra cdc gid tri loi suat thong qua Copula Student, ta thuc hién theo thuat

toan sau:

Buéc 1. St dung phén tich Cholesky ddi v6i ma tran hé s twong quan R dé thu

dugc ma tran tam gidc dudi A:
R=AA",
Buée 2. Tao ra n bién ngau nhién doc 1ap ciing phan phdi chuan N(0,1):
x=(x,...x)"\x ~N(QO,1).
Tao bién ngiu nhién S ¢6 phan phéi khi binh phuong v bac tir do va doc 1ap véi x.

Ta xdy dung bién ngdu nhién y: y= Ax va
£=(F ' t(W!S)y),... F, (t(J (v S)y,)),
F 1a phan phdi xéc suat cia chudi loi suat thiri,i=1, ..., N.

Buéc 3. Thuc hién bude 2 & trén M 1an, ta ¢c6 M véc to: (§,--E,,) s m=1...M
cdc gid tri cuia phan phbi dong thoi cdc chudi loi sudt duoc xdc dinh theo Copula
Student.

e Udc lwong VaR va CVaR

Trong phan ndy, ta uc lugng VaR va CVaR cho mdi danh muc gdm 2 chudi
loi sudt chi s6 TTCK véi gia dinh trong s6 cua mdi thi truong bang nhau (= 1/2).
Trong phﬁn thuc nghiém tinh todn cic d¢ do rui ro, ta tao ra M = 10000 gia tri loi Suét.
Sau khi ¢6 céc gid tri loi suat dugc md phong qua Copula Student, dya trén phan phoi
xédc suat ciia mdi chudi loi suat ban dau ta tinh duge 10000 gia tri md phong cho mdi

chuoi loi suat.

Ung voi mdi véc to trong sO cua mdt danh muc cu thé thi ta tinh dugc 19i suat cia

danh muc nay, sau d6 tinh VaR va CVaR bang ham phan vi va trung binh c6 diéu kién.
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Bing 4.5. VaR va CVaR cho cdc danh muc c6 trong s6 biang nhau tinh nho
Copula Student cho tirng cip loi suit VNindex véi FTSE100, Kospi va SSE

Do tin cay
90% | 95% | 99%
VNindex va Ftse100 VaR 1.14% | 1.53% | 2.37%
CVaR 1.68% | 2.05% | 2.83%
VaR 1.13% | 1.56% | 2.47%

DMDT b6 do rui ro

VNindex va Kospi
CVaR 1.74% | 2.15% | 3.13%
VaR 1.18% | 1.61% | 2.56%
VNindex va Sse
CVaR 1.79% | 2.2% | 3.12%
) VaR 1.3% | 1.77% | 2.67%
VNindex va Cac40

CVaR 1.91% | 2.31% | 3.18%

Nguon: tdc gia

Theo két quéa tinh todn, chang han, nha dau tu dang phin b6 50% von trén
TTCK Viét Nam va 50% vén trén TTCK Han Quéc, v&i do tin cay 95%, trong diéu
kién TTCK toan ciu binh thuong, thi sau 1 chu ky (1 ngay) nha du tu nim gitt “danh
muc” nay c6 thé c6 murc ton that tdi da 1a 1,56%: trong diéu kién TTCK toan cau bat
thudng (thi trudng c6 bién dong 16n) thi sau 1 chu ky (1 ngay) nha dau tu nim giir
“danh muc” nay c6 thé c6 muc ton that dy kién 13 2,15%.

Tiép theo, chiing ta wéc lugng dudng bién hi¢u qua theo md hinh M-CVaR cho
ting “danh muc”. Ta tinh todn 20 danh muc bién duyén cho mdi mé hinh dé vé dudng
bién hiéu qua (khi khong c6 ban khong) cho mé hinh M-CVaR nhu trong Hinh 4.2.

Hinh 4.2. Bién hiéu qua ciia mdé hinh M-CVaR cho tirng danh muc gém loi suit
Vnindex va FTSE100, Kospi, SSE

Nguon: tdc gid

Sau do, chiing ta tinh todn mdt s6 danh muc t6i vu tuong tng voi cdc muc loi

sut c6 thé c6 tiy timg danh muc ¢ mirc cho trudc theo md hinh M-CVaR.
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Bang 4.6. Mot s6 danh muc t6i vu theo mé hinh M-CVAR ciia loi suat Vnidex véi
FTSE100, Kospi, SSE

Danh muc chi s6 VNindex va Ftse100

DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.015% 0.018% 0.02% 0.025% 0.029%
Ty trong
RVnindex 0.456 0.3603 0.2964 0.1369 0.0092
RFtse100 0.544 0.6397 0.7036 0.8631 0.9908
Prisk 0.0381 0.0382 0.0385 0.042 0.0461
Danh muc chi s6 VNindex va Kospi
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.002% 0.004% 0.006% 0.008% 0.01%
Ty trong
RVnindex 0.6256 0.481 0.3363 0.1917 0.047
RKospi 0.3744 0.519 0.6637 0.8083 0.953
Prisk 0.0503 0.0534 0.0586 0.0664 0.0758
Danh muc chi sé6 VNindex va Sse
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn -0.02% -0.018% -0.016% -0.014% -0.012%
Ty trong
RVnindex 0.5814 0.6659 0.7505 0.835 0.9195
RSse 0.4186 0.3341 0.2495 0.165 0.0805
Prisk 0.0433 0.0446 0.0465 0.493 0.0525

Nguon: tdc gid

Két qua trong Bang 4.6 cho thay, DMDT chi s6 cic TTCK ciing tuin theo quy

luat: néu nha dau tu muon c6 lgi suat ky vong cao thi phai chap nhan mirc rii ro cao.

Khi da c6 dugc trong sb cia mdi danh muc, ta tinh VaR va CVaR caa mdi danh
muc duoc tinh twong tu quy trinh tinh todn ctia danh muc c6 trong s6 bang nhau. Két
qua tinh todn rii ro ciia mdi danh muc duoc cho trong Bang 4.7, twong trng mot cich

chinh x4c véi danh muc trong Bang 4.6.
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Bang 4.7. Két qua do lwong rii ro mdt s6 danh muc cia loi suit Vnidex voi
FTSE100, Kospi, SSE nh¢ Copula Student

Danh muc chi s6 VNindex va Ftse100

bo
tin
cay

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90%

1.11% | 1.65%

1.08% | 1.61%

1.06% | 1.62%

1.11% | 1.74%

1.2% | 1.91%

95%

1.49% | 2.01%

1.46% | 1.98%

1.48% | 2%

1.58% | 2.17%

1.72% | 2.39%

99%

2.32% | 2.8%

23% | 2.77%

2.33% | 2.8%

2.53% | 3.04%

2.81% | 3.34%

Danh muc chi s6 VNindex va Kospi

Do
tin
cay

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90%

1.21% | 1.87%

1.13% | 1.73%

1.08% | 1.7%

1.11% | 1.81%

1.19% | 2%

95%

1.7% | 2.31%

1.54% | 2.14%

1.48% | 2.14%

1.55% | 2.31%

1.71% | 2.59%

99%

2.64% | 3.25%

2.46% | 3.13%

2.48% | 3.29%

2.78% | 3.68%

3.12% | 4.16%

Danh muc chi so VNindex va Sse

bo
tin

cdy

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90%

1.22% | 1.85%

1.27% | 1.95%

1.33% | 2.08%

1.45% | 2.24%

1.54% | 2.42%

95%

1.69% | 2.27%

1.77% | 2.4%

1.89% | 2.57%

2.04% | 2.77%

221% | 3%

99%

2.62% | 3.19%

2.79% | 3.35%

3.04% | 3.55%

327% | 3.8%

3.5% | 4.08%

4.2.2.2. Két qua do lwong VaR va CVaR sir dung Copula Gumbel

Nguén: tdc gid

Cic “danh muc” dugc nghién ctru trong Muyc niy bao gdom chi s6 TTCK Viét

Nam Vnindex va tung chi s&6 CACA40, Dowjones, Hangseng, S&P500. Theo cic budc

duoc trinh bay & phan diu Chuong 4, ching ta 1an luot thu dugce cic két qua ude

lugng nhu sau.

Pau tién 1 bang két qua udc luong cic tham sb cua phan phdi GPD cho dudi

dudi va dudi trén cua moi chuoi loi suat.
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Bang 4.8. Két qua wéc lwong tham sb ciia GPD cho dudi dwéi va dudi trén

ciia cac chudi lgi suat CAC40, Dowjones, Hangseng va S&P500

Rcac40 Rdowjones
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
-0.114529 | 0.0117983 | 0.187962 | 0.00708413 | 0.141564 | 0.00639821 | -0.0137685 | 0.00666984
Rhangseng Rs&p500
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.111083 | 0.00738139 | 0.0568219 | 0.00626691 | 0.112781 | 0.0073372 | 0.089808 | 0.00672641

Nguon: tdc gid

Chtng ta nhan dinh bang hinh anh vé dang phan phdi x4c suét ciia cdc chudi loi suat

nhu trong Hinh 4.3.

Hinh 4.3. D6 thi xac suit cic dang phan phéi ciia cac chudi loi suit CAC40,
Dowjones, Hangseng va S&P500

Nguon: tdc gid

Dua trén do thi xdc suat cdc dang phan phoi cua cac chudi lgi suat, ta thay néu

sir dung phan phéi chuan dé mo ta cho phan phdi xdc suét cua cdc chudi loi sudt nay
thi s& bi sai léch ddng ké, dic biét 1a dudi trdi va dudi phai cta phan phdi. Trong khi
d6, néu ta st dung GPD dé u6c lugng cho dudi trai va dudi phai cta phan phdi céc

chudi loi sut nay thi khé 1a phit hop véi dit liéu thuc té ctia cdc chudi loi suét.

Dé khang dinh dugc tinh phit hop cia GPD-Kernel-GPD trong wéc lugng phan
phéi xdc suét cua cdc chudi loi sudt trén, ta thue hién kiém dinh phin phdi déu cho céc
chudi: URCAC40, URDowjones, URHangseng, URS&P500, déy 1a cc chudi loi suat
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sau khi bién d6i qua ham phan phdi xdc suit (GPD-Kernel-GPD) cua céc chudi loi
suat ban dau. Két qua kiém dinh Anderson-Darling (xem Bang 4.9) cho thiy: néu s
dung phéan phdi dang GPD-Kernel-GPD dé xap xi cho phan phdi cua ca bon chudi
URCAC40, URDowjones, URHangseng, URS&P500 la phu hop ¢ mtc y nghia 5%
(gid tri P-value cia kiém dinh Anderson-Darling déu 1én hon 0.05). Nhu viy, bon
chudi loi suat déu khong c6 phan phdi chuén, ta da két hop phan phdi tham sé (GPD)
va phan phdi phi tham sé (Kernel normal) dé xdy dung dwoc dang phan phéi phit hop

cho céc chudi lgi suat nay.

Bing 4.9. Két qua kiém dinh theo tiéu chuin Anderson-Darling
cho céac chudi URCA C40, URDowjones, URHangseng, URS&P500

URcac40 | URdowjones | URhangseng | URs&p500
Gid tri xdc suat | 0.7695 0.769 0.7949 0.7681

Nguon: tdc gia
Sau khi Iira chon duoc phan phdi xdc suat cho cdc chudi loi sudt, tiép theo ta
xdy dung phan phéi dong thoi dé st dung trong ude luong cic d6 do rui ro va lya chon

DMBDT t6i uu ctia danh muc céc co6 phiéu.

Bay gio, chiing ta tim danh muc t6i vu cho nhém tai san rui ro theo mo hinh M-
CVaR. St dung Copula Student, ching ta tinh cidc do do VaR va CVaR cho mét danh

muc cu thé. Céc thao tic cu thé nhu sau:

e Udc lwong cdc tham sé ciia Copula Gumbel

Theo két qua Chuong 3, Copula Gumbel phit hop dé md ta cau tric phu thudc
giita tig cdp loi suat Vnindex voi CAC40, Dowjones, Hangseng va S&P500; phan
phéi cua moi chudi di duoc xdc dinh & phﬁn trén. Copula Gumbel thé hién duoc su
phu thudc bat dbi xtmg cua cic chudi lgi suat khi thi truong co bién dong 16n (chi c6
sy su phu thudc dudi trén va khong c6 sy phu thudoc dudi dudi). Copula Rotated
Gumbel dugc “xoay” nguoc lai tir Copula Gumbel, chi ¢6 su phu thudc dudi dudi ma
khong c6 su phu thudc dudi trén (xem lai Bang 1.3 Chuong 1). Trudc tién dya trén cc
chudi loi sudt da bién ddi vé cdc chudi nhan gi4 tri trong khoang [0, 1], ta uc lugng

cdc tham s6 ctia Copula Gumbel.

o Két quai woc lwong cdc tham sé ciia Copula Gumbel

Bang phuong phap IFM, ta udc luong duoc 1 tham sb cia Copula Gumbel:
Tham s o (xem trong Bang 2.1 Chuong 2).
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Bang 4.10. Cac tham sé ciia Copula Gumbel cho timg cip loi suit Vnindex voi
CAC40, Dowjones, Hangseng va S&P500

Cap loi suat Tham s6 a
VNindex va Cac40 1.1017
VNindex va Dowjones 1.1026
VNindex va Hangseng 1.0783
VNindex va S&P500 1.1039

Nguon: tdc gid
Sau khi uéc lugng dugce cic tham sb cua Copula Gumbel, ta thuc hi¢n md
phong dé tao ra céc gia tri loi sut thong qua Copula Gumbel:

e Mo phong cdc chudi loi suit qua Copula Gumbel (Cherubini (2004))

Pé tao ra bién ngau nhién doc 1ap (ul,uz,...,un)' thong qua Copula Gumbel, ta
thuc hién theo thuat toan sau:
- M6 phéng n bién ngiu nhién doc 1ap (u4,t,...,1,)" tir U(O, 1).

- Dét U =Vvj.

) )
_1(k— 4 2T
7 (60) )

trong d6 @(u)=(-In(x))* 1a ham sinh cia Copula Gumbel, ¢ =¢(u), va

9

-Pit v,=C,(u,1v,), trong d6 C, (i 11yt ) =

¢, =o(u,)+¢(u,). Giai phuong trinh nay, ta tim dwoc u,.

(”_1(2) (Cs )

5 VA gidi dé tim us,
Q (Cz)

- bat vy =G (u; lu,u,) =

o Udc lupng VaR va CVaR

Trong phan ndy, ta uc lugng VaR va CVaR cho mdi danh muc gdm 2 chudi
loi sudt chi s6 TTCK véi gia dinh trong s6 ctua mdi thi truong bang nhau (= 1/2).
Trong phﬁn thuc nghiém tinh todn cac d¢ do rui ro, ta tao ra M = 10000 gia tri loi Suét.
Sau khi ¢6 cic gid tri 1gi suat dugc md phong qua Copula Student, dya trén phan phéi
xédc suat ciia mdi chudi loi suat ban dau ta tinh duge 10000 gia tri md phong cho mdi

chuoi loi suat.

Ung voi mdi véc to trong sO cua mdt danh muc cu thé thi ta tinh dugc 19i suat cia

danh myc ndy, sau d6 tinh VaR va CVaR bang ham phén vi va trung binh ¢ diéu kién.
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Bang 4.11. VaR va CVaR cho ciac danh muc c6 trong so bang nhau tinh nho Copula
Gumbel cho timg cip loi suat VNindex véi CAC40, Dowjones, Hangseng va S&P500

R . D4 tin cay
DMDT b6 do rui ro 90% | 95% 99%
VaR 1.3% | 1.77% | 2.67%
CVaR 1.91% | 2.31% | 3.18%
VaR 1.06% | 1.45% | 2.31%
CVaR 1.62% | 1.99% | 2.84%
VaR 1.19% | 1.61% | 2.46%
CVaR 1.77% | 2.15% | 3.03%
VaR 1.09% | 1.51% | 2.38%
CVaR 1.67% | 2.06% | 2.94%

Nguén: tdc gid

VNindex va Cac40

VNindex va Dowjones

VNindex va Hangseng

VNindex va S&P500

Theo két qua tinh todn, chéng han, nha dau tu dang phan bo 50% vbn trén
TTCK Viét Nam va 50% vén trén TTCK Hong Kong, véi do tin cdy 95%, trong diéu
kién TTCK toan ciu binh thuong, thi sau 1 chu ky (1 ngay) nha dau tu nim gitt “danh
muc” nay c6 thé c6 murc ton that téi da 1a 1,61%; trong diéu kién TTCK toan cau bat
thudng (thi trudng c6 bién dong 16n) thi sau 1 chu ky (1 ngay) nha dau tu nim giir
“danh muc” nay c6 thé c6 muc ton that dy kién 13 2,15%.

Tiép theo, chiing ta wéc lugng dudng bién hi¢u qua theo md hinh M-CVaR cho
tirng “danh muc”. Ta tinh to4n 20 danh muc bién duyén cho mdi mé hinh dé v& duong
bién hiéu qua (khi khong c6 ban khdng) cho mé hinh M-CVaR nhu trong Hinh 4.4.

Hinh 4.4. Bién hi¢u qua ciia mé hinh M-CVaR cho tirng danh muc gom loi suit
Vnindex va CAC40, Dowjones, Hangseng, S&P500
Nguon: tdc gid

Sau do, chiing ta tinh todn mdt s0 danh muc t6i vu tuong Gng vdi cac muc loi

sudt c6 thé ¢6 tuy timg danh myc & muic cho trudc theo md hinh M-CVaR.
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Bang 4.12. Mt s6 danh muc t6i wu theo md hinh M-CVAR ciia loi suit Vnidex
voi CAC40, Dowjones, Hangseng, S&P500

Danh muc chi s6 VNindex va Cac40

DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.01% 0.012% 0.014% 0.016% 0.018%
Ty trong
RVnindex 0.2075 0.1624 0.1173 0.0722 0.0271
RCac40 0.7925 0.8376 0.8827 0.9278 0.9729
Prisk 0.0541 0.0563 0.0587 0.0611 0.0637
Danh muc chi sé6 VNindex va Dowjones
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.01% 0.02% 0.03% 0.04% 0.05%
Ty trong
RVnindex 0.5522 0.4247 0.2971 0.1696 0.0421
RDowjones 0.4478 0.5753 0.7029 0.8304 0.9579
Prisk 0.0405 0.0449 0.0513 0.0582 0.0657
Danh muc chi s6 VNindex va Hangseng
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.002% 0.005% 0.007% 0.009% 0.011%
Ty trong
RVnindex 0.2655 0.1856 0.1323 0.079 0.0257
RHangseng 0.7345 0.8144 0.8677 0.921 0.9743
Prisk 0.0573 0.0623 0.0656 0.0693 0.073
Danh muc chi sé6 VNindex va S&P500
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.01% 0.02% 0.03% 0.04% 0.05%
Ty trong
RVnindex 0.5943 0.4787 0.3631 0.2475 0.1319
RS&P500 0.4057 0.5213 0.6369 0.7525 0.8681
Prisk 0.0409 0.0444 0.05 0.0564 0.0632

Nguon: tdc gid
Két qua trong Bang 4.12 mot 1an nita cho thdy, DMPT chi s6 cic TTCK ciing
tun theo quy luat: néu nha dau tu mudn c6 1oi suat ky vong cao thi phai chap nhan

muc rui ro cao.
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Khi da c6 dugc trong sb cua mdi danh muc, ta tinh VaR va CVaR caa mdi danh

muc dugc tinh twong ty quy trinh tinh todn ciia danh muc c6 trong sé bang nhau. Két

qua tinh todn rii ro ctia mdi danh muyc duge cho trong Bang 4.13, tuong trng mot cach

chinh x4c vé1 danh muc trong Bang 4.12.

Dowjones, Hangseng, S&P500 nho Copula Gumbel

Bang 4.13. Két qua do lwong riii ro mdt s6 danh muc Vnidex véi CAC40,

Danh muc chi s6 VNindex va Cac40

bo
tin
cay

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90%

1.36% | 2.18%

1.4% | 2.27%

1.45% | 2.36%

1.5% | 2.45%

1.54% | 2.55%

95%

2.01% | 2.711%

2.09% | 2.82%

2.17% | 2.94%

2.25% | 3.06%

2.35% | 3.19%

99%

3.13% | 3.81%

3.25% | 3.98%

3.39% | 4.15%

3.53% | 4.33%

3.69% | 4.51%

Danh muc chi so VNindex va Dowjones

bo
tin
cay

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90%

1.12% | 1.69%

1.01% | 1.54%

0.95% | 1.48%

0.92% | 1.52%

0.98% | 1.66%

95%

1.52% | 2.08%

1.39% | 1.9%

1.31% | 1.85%

1.35% | 1.95%

1.44% | 2.14%

99%

2.38% | 2.93%

2.14% | 2.718%

2.09% | 2.84%

223% | 3.11%

2.46% | 3.47%

Danh muc chi s6 VNindex va Hangseng

bo
tin

cay

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90%

1.19% | 1.8%

1.22% | 1.9%

1.27% | 1.98%

1.33% | 2.07%

1.39% | 2.17%

95%

1.62% | 2.23%

1.7% | 2.36%

1.76% | 2.46%

1.84% | 2.58%

1.92% | 2.7%

99%

2.52% | 3.31%

2.67% | 3.56%

2779% | 3.75%

2.9% | 3.94%

3.05% | 4.14%

Danh muc chi s6 VNindex va S&P500

bo
tin
cay

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90%

1.18% | 1.78%

1.08% | 1.65%

1.04% | 1.59%

1% | 1.61%

1.02% | 1.72%

95%

1.61% | 2.2%

1.49% | 2.03%

1.43% | 1.97%

1.42% | 2.04%

1.51% | 2.2%

99%

2.51% | 3.08%

2.32% | 2.93%

2.26% | 2.95%

2.33% | 3.16%

2.53% | 3.49%

Nguon: tdc gid
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4.2.2.3. Két qua do lwong VaR va CVaR sir dung Copula Clayton

Cic “danh muc” dugc nghién ctru trong Muc nay bao gém chi s6 TTCK Viét

Nam Vnindex va tirng chi sb JCI, Nasdaq, Sti, Taiex. Theo cic budc dugc trinh bay &

phan dau Chuong 4, chiing ta lan luot thu duge céc két qua wéc luong nhu sau.

Pau tién 1a bang két qua wdc luong céc tham sb cta phan phdi GPD cho dudi

dudi va dudi trén cua moi chuoi loi suat.

Bang 4.14. Két qua wéc hrong tham sé ciia GPD cho dudi duwéi va dudi trén

ciia cac chudi loi suit JCI, Nasdag, Sti, Taiex

Rjci Rnasdaq
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.10517 |0.00909725|0.0979752 | 0.00730845 | 0.0286717 | 0.00870024 | 0.0705785 | 0.00711244
Rsti Rtaiex
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.0385509 | 0.00586592 | -0.177968 | 0.00612548 | -0.0479222 | 0.00860887 | -0.0829081 | 0.00697684

Nguon: tdc gid

Chiing ta nhan dinh bang hinh anh vé dang phan phdi xdc suat ctia cdc chudi loi

suat nhu trong Hinh 4.5.

Hinh 4.5. Do thi xac suét cac dang phén phéi cia cac chudi loi suit JCI,

Nasdagq, Sti, Taiex

Nguén: tdc gid
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Duya trén dd thi xdc sudt cdc dang phan phdi ctia céc chudi loi suét, ta thay néu
sir dung phan phéi chuan dé mo ta cho phan phdi xdc suét cua cdc chudi loi sudt nay
thi s& bi sai léch ddng ké, dic biét 1a dudi trdi va dudi phai cta phan phdi. Trong khi
d6, néu ta st dung GPD dé u6c lugng cho dudi trai va dudi phai cta phan phdi cic

chudi loi sut nay thi khd 1a phtt hop véi dit liéu thyuc té cua cc chudi loi suat.

Dé khang dinh dugc tinh phit hgp cia GPD-Kernel- GPD trong wdc lugng phan
phéi x4c sudt ciia cdc chudi loi suit trén, ta thuc hién kiém dinh phan phéi déu cho céc
chudi: URJCI, URNasdaq, URSti, URTaiex, ddy 1a cdc chudi loi suat sau khi bién d6i
qua ham phan phdi xdc suit (GPD-Kernel-GPD) cuia cdc chudi loi suat ban dau. Két
qua kiém dinh Anderson-Darling (xem Bang 4.15) cho thay: néu sir dung phan phbi
dang GPD-Kernel-GPD dé xap xi cho phan phdi cia ca bdn chudi URVnindex,
URFTSE100, URKospi, URSSE la phtt hop ¢ mtrc y nghia 5% (gia tr1 P-value cua
kiém dinh Anderson-Darling déu 16n hon 0.05). Nhu vay, bon chudi loi suat déu
khéng c¢6 phan phdi chuan, ta di két hop phan phdi tham sé (GPD) va phan phdi phi
tham s6 (Kernel normal) dé xay dung dugc dang phéan phdi phit hop cho cic chudi loi

suat nay.

Bang 4.15. Két qua kiém dinh theo tiéu chuin Anderson-Darling
cho cac chudi URJCI, URNasdaq, URSti, URTaiex

URjci | URnasdaq | URsti | URtaiex
Gi4 tri xéc suat | 0.9712 0.9671 | 0.9746 | 0.9742

Nguon: tdc gid
Sau khi Iira chon duoc phan phdi xdc suét cho cdc chudi loi sudt, tiép theo ta
xay dyng phan phéi dong thoi dé s dung trong ude lugng céc do do riii ro va Iya chon

DMBDT t01 vu cua danh muc cac co phiéu.

Bay gio, chiing ta tim danh muc t6i vu cho nhém tai san rui ro theo mé hinh M-
CVaR. St dung Copula Student, ching ta tinh cidc do do VaR va CVaR cho mét danh

muc cu thé. Cé4c thao téc cu thé nhu sau:

e Udc lwong cdc tham sé ciia Copula Clayton

Theo két qua Chuong 3, Copula Clayton phit hop dé mo ta ciu tric phu thudc
giita ting cap loi suat Vnindex véi JCI, Nasdagq, Sti, Taiex; phan phdi ciia mdi chudi
da duoc xac dinh o phﬁn trén. Copula Clayton thé hién duoc su phu thudc cua céac

chudi loi suat khi thi truong cé bién dong 16n (su phu thugc dudi dudi va sy phu thude
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dudi trén). Trudc tién dua trén cdc chudi loi sudt da bién doi vé céc chudi nhan gia tri
trong khoang [0, 1], ta udc lugng cédc tham s ciia Copula Clayton.
o Két qua woc lwong cdc tham sé ciia Copula Clayton

Bang phuong phap IFM, ta wéc lugng dugc 1 tham sd cta Copula Clayton:
Tham s6 phu thudc o (xem Béang 4.16).

Bing 4.16. Cac tham sb ciia Copula Student cho timng ciip loi suit Vnindex
véi JCI, Nasdaq, Sti, Taiex

Cap loi suat Tham s6 o
VNindex va Jci 0.048
VNindex va Nasdaq 0.2385
VNindex va Sti 0.141
VNindex va Taiex 0.142

Nguon: tdc gid
Sau khi u6c luong duge cdc tham sé cia Copula Clayton, ta thuc hién mé
phong dé tao ra céc gia tri loi sut thong qua Copula Clayton:
e Mo phong cdc chuéi loi suit qua Copula Clayton (Cherubini (2004))
Pé tao ra bién ngau nhién doc lap (ul,uz,...,un)' thong qua Copula Clayton, ta
thuc hién theo thuat toan sau:

- M6 phong n bién ngau nhién doc 1ap (u,u,,...u,)" tir U(O, 1).

- Dﬁt u; =Vvj.

_i(k-1) (1)
Q (Ck) .t d6 v2=¢ (Cz)

o (c) v" (q)

trong d6 @(u)=u“-1 1a ham sinh cia Copula Clayton, ¢, =¢(i,), va

-Pit v, =G, (u, 1v)), trong d6 C, (u, luy,...u, ) =

-a —a 7571 _a a
¢, =¢(u;)+¢(u,). Do d6 v, :[L”‘l] . Cubi cing u, =(vl_“(v2““ —1)+1J :

, va giai dé tim us.
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e Udc lwong VaR va CVaR

Trong phan niy, ta uéc luong VaR va CVaR cho mdi danh muc gdm 2 chudi
loi suét chi sé6 TTCK vdéi gia dinh trong s6 ctia mdi thi truong béng nhau (= 1/2).
Trong phﬁn thuc nghiém tinh todn cic d¢ do rui ro, ta tao ra M = 10000 gia tri loi Suét.
Sau khi ¢6 céc gid tri 1o suat duoc md phong qua Copula Clayton, dya trén phan phdi
xéc suat ciia mdi chudi loi suat ban dau ta tinh duge 10000 gia tri md phong cho mdi
chudi loi suat.

Ung véi moi vée to trong s6 cua mot danh muc cu thé thi ta tinh duoc loi sudt cua

danh myc ndy, sau d6 tinh VaR va CVaR bang ham phan vi va trung binh c6 diéu kién.

Bing 4.17. VaR va CVaR cho cac danh muc cé trong sé bang nhau tinh nho
Copula Student cho tirng cip loi suit VNindex véi JCI, Nasdagq, Sti, Taiex

b4 tin cay

0% | 95% | 99%
VNindex va Jci VaR 1.13% | 1.55% | 2.52%
CVaR 1.76% | 2.19% | 3.19%
VaR 3.35% | 1.66% | 2.76%
CVaR 4.56% | 2.35% | 3.42%

VaR 1.04% | 1.43% | 2.35%
CVaR 1.61% | 1.99% | 2.82%

VaR 1.12% | 1.55% | 2.5%
CVaR 1.73% | 2.14% | 3.03%

DMDT bo do rui ro

VNindex va Nasdaq

VNindex va Sti

VNindex va Taiex

Nguon: tdc gid

Theo két qua tinh todn, Chéng han, nha dau tu dang phan bo 50% vbn trén
TTCK Viét Nam va 50% von trén TTCK Singapo, véi do tin cdy 95%, trong diéu kién
TTCK toan cau binh thuong, thi sau 1 chu ky (1 ngay) nha dau tu nim gitr “danh muyc”
nay c6 thé c6 mirc ton that toi da 1a 1,43%; trong diéu kién TTCK toan cdu bat thudng
(thi truong c6 bién dong 16n) thi sau 1 chu ky (1 ngay) nha dau tu ndm giit “danh muc”
nay c6 thé ¢ mic ton that dy kién 13 1,99%.

Tiép theo, chiing ta wéc lugng dudng bién hiéu qua theo md hinh M-CVaR cho
tirng “danh muc”. Ta tinh to4n 20 danh muc bién duyén cho mdi mé hinh dé v& duong
bién hiéu qua (khi khong c6 ban khdng) cho mé hinh M-CVaR nhu trong Hinh 4.6.
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Hinh 4.6. Bién hi¢éu qua ciia mé hinh M-CVaR cho tirng danh muc gom loi suit
Vnindex va JCI, Nasdaq, Sti, Taiex

Nguon: tdc gid

Sau dd, ching ta tinh todn mdt s6 danh myc t6i vu twong Gng vdi cdc muc lgi suat

c6 thé ¢6 thy timg danh muc ¢ murc cho trude theo md hinh M-CVaR.

Bang 4.18. Mt s6 danh muc t6i wu theo mé hinh M-CVAR ciia loi suit Vnidex

voi JCI, Nasdagq, Sti, Taiex

Danh muc chi s6 VNindex va Jci

DMDT 1 DMBDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.01% 0.02% 0.03% 0.04% 0.05%
Ty trong
RVnindex 0.6476 0.5136 0.3795 0.2455 0.1114
Rlci 0.3524 0.4864 0.6205 0.7545 0.8886
Prisk 0.045 0.0509 0.0607 0.0719 0.083
Danh muc chi s6 VNindex va Nasdaq
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.02% 0.03% 0.04% 0.05% 0.055%
Ty trong
RVnindex 0.5147 0.381 0.2475 0.1135 0.0467
RNasdaq 0.4853 0.619 0.7527 0.8865 0.9533
Prisk 0.0488 0.0526 0.058 0.064 0.0674
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Danh muc chi s6 VNindex va Sti

DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.002% 0.006% 0.01% 0.014% 0.016%
Ty trong
RVnindex 0.458 0.3394 0.2209 0.1023 0.043
RSti 0.542 0.6606 0.7791 0.8977 0.957
Prisk 0.0383 0.04 0.0426 0.0461 0.0484
Danh muc chi s6 VNindex va Taiex
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.008% 0.01% 0.012% 0.014% 0.016%
Ty trong
RVnindex 0.2661 0.2056 0.1452 0.0848 0.0243
RTaiex 0.7339 0.7944 0.8548 0.9152 0.9757
Prisk 0.0469 0.0487 0.051 0.533 0.0561

Nguon: tdc gid

Két qua trong Bang 4.18 tiép tuc cho thay, DMDT chi s6 cidc TTCK ciing tuin

theo quy luat: néu nha dau tu mudn c6 loi suat ky vong cao thi phai chip nhan muc rui

Iro cao.

Khi da c6 dugc trong sb cua mdi danh muc, ta tinh VaR va CVaR caa mdi danh

muc dugc tinh twong ty quy trinh tinh todn ciia danh muc c6 trong sé bang nhau. Két

qua tinh todn rii ro cua mdi danh muc duoc cho trong Bang 4.19, twong tng mot cich

chinh xac vé1 danh muc trong Bang 4.18.

Bang 4.19. Két qua do lwdng riii ro mét s6 danh muc ciia loi suat Vnidex véi JCI,

Nasdagq, Sti, Taiex nho' Copula Student

Danh muc chi so VNindex va Jci

bo

DMDT 1

DMDT 2

DMDT 3

DMDT 4

DMDT 5

tin

cay | VaR

CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

VaR | CVaR

90% | 1.23%

1.89%

1.14% | 1.77%

1.09% | 1.77%

1.12% | 1.89%

1.2% | 2.12%

95% | 1.711%

2.34%

1.55% | 2.19%

1.55% | 2.23%

1.61% | 2.45%

1.78% | 2.79%

9% | 2.77%

3.29%

2.55% | 3.18%

2.6% | 3.44%

2.9% | 3.96%

3.35% | 4.56%
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Danh muc chi s6 VNindex va Nasdaq

bo DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5

tin
ciy VaR |CVaR | VaR |CVaR| VaR |CVaR | VaR [CVaR | VaR | CVaR

90% | 1.19% | 1.89% | 1.14% | 1.85% | 1.16% | 1.91% | 1.24% | 2.05% | 13% | 2.14%

95% | 1.67% | 2.36% | 1.62% | 2.33% | 1.68% | 2.43% | 1.8% | 2.62% | 1.87% | 2.74%

9% | 2.76% | 3.43% | 2.75% | 3.47% | 2.83% | 3.65% | 3.09% | 3.97% | 3.25% | 4.16%

Danh muc chi s6 VNindex va Sti

bo DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5

tin
ciy VaR |CVaR | VaR [CVaR | VaR [CVaR | VaR |[CVaR | VaR | CVaR

90% | 1.02% | 1.56% | 0.93% | 1.45% | 0.91% | 1.43% | 0.93% | 1.49% | 0.96% | 1.55%

95% | 1.39% | 1.92% | 1.29% | 1.8% | 1.27% | 1.79% | 1.31% | 1.89% | 1.36% | 1.96%

9% | 2.25% | 2.73% | 2.09% | 2.61% | 2.06% | 2.66% | 2.2% | 2.85% | 2.3% | 2.98%

Danh muc chi so VNindex va Taiex

bo DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5

tin
ciy VaR |CVaR | VaR [CVaR | VaR [CVaR | VaR |[CVaR | VaR | CVaR

96% 1.06% | 1.7% | 1.08% | 1.75% | 1.1% | 1.81% | 1.13% | 1.89% | 1.19% | 1.98%

95% | 1.52% | 2.14% | 1.55% | 2.21% | 1.61% | 2.3% | 1.67% | 2.41% | 1.75% | 2.53%

9% | 2.47% | 3.12% | 2.59% | 3.24% | 2.711% | 3.39% | 2.84% | 3.56% | 3% | 3.74%

Nguon: tdc gid
4.3. Po lwong rii ro trén thi truong chimg khoan va thi trwong ngoai hoi
Viét Nam

4.3.1. M6 td s6 ligu

Dit liéu trong muc nay chinh Ia dir liéu twong tng dd duogc sir dung dé tim ciu
tric phy thudc trong Chuong 3. D6 1a gid déng cira ciia chi s6 TTCK Viét Nam
VNINDEX va ty gid dong tién mot s nuéc voi dong Viét Nam, bao gom Do la Uc
AUD, b6 la Canada CAD, Franc Thyy S CHF, Nhan dan t¢ Trung Qudc CNY, Krone
Pan Mach DKK, dong tién chung Chau Au EUR, Bang Anh GBP, D6 la Hong Kéng
HKD, Yén Nhat JPY, Ringit Malaysia MYR, Krone Nauy NOK, Krone Thuy Dién
SEK, D6 la Singapo SGD, Bat Thai THB, D6 la My USD. Céc chudi s6 liéu duogc thu
thap tir 02/01/2007 dén 15/10/2015, gdm 2160 quan sit. Cac budc thuc nghiém dugc
tién hanh twong tu phan 4.1, & day “danh muc” dugc nghién ctru gdm 2 chi sé: chi s6

Vnindex va mot chi so ty gia.
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4.3.2. Po luong VaR va CVaR ciia danh muc dau tw chiing khodn va ngoai hoi

Trude tién, ching ta ¢ bang két qua udc luong cdc tham s ctia phan phdéi GPD
cho dudi dudi va dudi trén cua chudi loi sudt VNindex va USD/VND nhu trong Bang
4.20. Két qua udc luong cic tham sb cua phan phdi GPD cho dudi dudi va dudi trén
ctia chudi loi suat khdc duoc trinh bay trong Phy lyc VII.

Bang 4.20. Két qua wéc lwong tham sé ciia GPD cho dudi du6i va dudi trén cho
cic chubdi loi suat vnindex va USD/VND

Rvnindex Rusd/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
-0.15978 | 0.0132297 | -0.122917 | 0.0115397 | 0.632611 | 0.00108428 | 0.415966 | 0.00201582

Nguon: tdc gid

D6 thi xdc suat cdc dang phan phoi cua cdc chudi loi suat

/
/] / 1 ol

Hinh 4.7. Do thi xdc suét cic dang phan phdi ciia cac chudi loi suit vnindex
va ty gia
Nguon: tdc gid
Duya trén dd thi xdc suit cdc dang phan phdi cta céc chudi loi suét, ta thay néu

st dung phan phoi chuan dé mo ta cho phan phdi xdc suat cuia cdc chuoi 1gi suat nay
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thi s& bi sai 1éch ddng ké, dic biét 1a dudi trdi va dudi phai cta phan phdi. Trong khi
d6, néu ta st dung GPD dé u6c lugng cho dudi trai va dudi phai cta phan phdi cic

chudi loi suat nay thi kha la phu hop véi dit li€u thuc té cua cac chudi loi suat.

Dé khang dinh dugc tinh phit hop cia GPD-Kernel-GPD trong wéc lugng phan
phéi x4c suét ctia cdc chudi loi sudt trén, ta thuc hién kiém dinh phan phéi déu cho céc
chudi: URusd/vnd, URaud/vnd, URcad/vnd, URchf/vnd, URcny/vnd, URdkk/vnd,
UReur/vnd, URgbp/vnd, URhkd/vnd, URjpy/vnd, URnok/vnd, URsek/vnd, URsgd/vnd,
URthb/vnd, URmyr/vnd, ddy la cic chudi loi sut sau khi bién doi qua ham phéan phdi
xdc sudt (GPD-Kernel-GPD) cua céc chudi loi sudt ban dau. Két qua kiém dinh
Anderson-Darling (xem Béang 3.21) cho thdy: néu sir dung phan phdi dang GPD-Kernel-
GPD & x4p xi cho phan phéi ciia ca bon chudi URVnindex, URFTSE100, URKospi,
URSSE 1a phit hop & mitc y nghia 5% (gi4 tri P-value ctia kiém dinh Anderson-Darling
déu 16n hon 0.05). Nhu vdy, bon chudi loi suat déu khong c6 phan phdi chuan, ta da két
hop phan phdi tham s6 (GPD) va phan phdi phi tham sé (Kernel normal) dé xay dung
duoc dang phan phéi phit hop cho cdc chudi loi sudt nay.

Bang 4.21. Két qua kiém dinh theo tiéu chuin Anderson-Darling

URVnindex | URusd-vnd | URaud-vnd | URcad-vnd | URchf-vnd

Gi4 tri xdc suat 0.5327 0.8070 0.8361 0.5436 0.7128
URcny-vnd | URdkk-vnd | UReur-vnd | URgbp-vnd | URhkd-vnd

Gi4 tri xdc suat 0.7565 0.4069 0.4060 0.8644 0.369
. URsek- | URsgd- | URthb- | URmyr-

URjpy-vnd | URnok-vnd
vnd vnd vnd vnd
Gi trj xé4c suat 0.8149 0.8638 | 0.8202 | 0.6132| 0.7844 0.6103

Nguon: tdc gid
Sau khi lga chon dugc phan phéi xdc sut cho cdc chudi loi suét, tiép theo ta
xay dung phan phéi dong thoi dé s dung trong ude lugng céc do do riii ro va Iya chon

DMBDT t01 vu cua danh muc cac co phiéu.

Bay gio, chiing ta tim danh muc t&i vu cho nhém tai san rii ro theo md hinh M-
CVaR. St dung Copula Student, ching ta tinh cidc do do VaR va CVaR cho mét danh
muc cu thé. Cdc thao téc cu thé dugc thuc hién tuong tu phén 4.1. Cac két qua lan luot
nhu sau. Thir nhat 13, két qua udc luong cdc tham sé copula Student md ta ciu triic phu

thudc giira loi suat vnindex va ting loi suat ty gia nhu trong Bang 4.22.
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Bang 4.22. Céc tham s6 ciia copula Student

Cap loi suat Ma tran hé sb tuong quan (RhoT) S6 bac tu do (DoF)
1 -0,04
VNindex va USD/VND 5
-0,04 1
1 0,0285
VNindex va AUD/VND 6
0,0285 1
1 0,0152
VNindex va CAD/VND 6.4
0,0152 1
1 —0,005
VNindex va CHF/VND 8
—0,005 1
1 -0,0322
VNindex va CNY/VND 7
-0,0322 1
. 1 —-0,0055
VNindex va DKK/VND 7
—-0,0055 1
1 -0,0059
VNindex va EUR/VND 7
-0,0059 1
1 -0,0035
VNindex va GBP/VND 6.8
—-0,0035 1
VNindex va HKD/VND U 4.8
index va 0,03 1 .
1 -0,0201
VNindex va JPY/VND 6
-0,0201 1
1 0,0244
VNindex va NOK/VND 6.8
0,0244 1
1 0,0105
VNindex va SEK/VND 6.1
0,0105 1
1 0,0123
VNindex va SGD/VND 13
0,0123 1
VNindex va THB/VND Lo 00n 9
index va 0.0187 1
1 0,0091
VNindex va MYR/VND 20
0,0091 1

Nguon: tdc gid

Thir hai 13, két qua ude lugng VaR va CVaR cho mdi danh muc gdm 2 chudi

trong Bang 4.23.

loi suét chi s6 TTCK véi gia dinh trong s6 ctia moi thi truong bﬁng nhau (= 1/2), nhu
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Bang 4.23. VaR va CVaR cho cac danh muc c6 trong s6 bang nhau tinh nho
Copula Student cho timg cip loi sudt VNindex véi loi suit ty gia

R Ve DG tin cay
DMDT b6 do rui ro 90% 1 95% | 99%

) VaR 0.98% | 1.44% | 2.29%
VNindex va USD/VND

CVaR 1.60% | 2.01% | 2.93%

) VaR 1.15% | 1.6% |2.65%
VNindex va AUD/VND

CVaR 1.8% |2.25% | 3.31%

) VaR 1.1% | 1.52% | 2.4%
VNindex va CAD/VND

CVaR 1.69% | 2.08% | 2.96%

) VaR 1.07% | 1.49% | 2.41%
VNindex va CHF/VND

CVaR 1.67% | 2.08% | 3%
VNindex va CNY/VND VaR 0.99% | 1.43% | 2.3%
CVaR 1.58% | 1.97% | 2.83%
VaR 1.09% | 1.49% | 2.34%
CVaR 1.65% | 2.03% | 2.82%
VaR 1.09% | 1.49% | 2.34%
VNindex va EUR/VND CVaR 1.65% | 2.03% | 2.82%
VNindex va GBP/VND VaR 1.05% | 1.48% | 2.39%
CVaR 1.64% | 2.04% | 2.94%
VaR 0.97% | 1.4% |2.21%
CVaR 1.54% | 1.91% | 2.69%
VNindex va JPY/VND VaR 1.07% | 1.47% | 2.44%
CVaR 1.65% | 2.05% | 2.94%
VNindex va NOK/VND VaR 1.15% | 1.6% | 2.52%
CVaR 1.76% | 2.17% | 3.15%
VNindex va SEK/VND VaR 1.14% | 1.57% | 2.56%
CVaR 1.76% | 2.17% | 3.1%
VaR 1.03% | 1.46% | 2.29%
VNindex va SGD/VND CVaR 1.59% | 1.96% | 2.7%
VaR 1.03% | 1.46% | 2.32%
VNindex va THB/VND CVaR 1.6% | 1.98% | 2.72%
VaR 1.08% | 1.5% |2.42%
VNindex va MYR/VND CVaR 1.65% | 2.03% | 2.79%

VNindex va DKK/VND

VNindex va HKD/VND

Nguon: tdc gid
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Tiép theo, ching ta wéc lugng dudng bién hiéu qua theo md hinh M-CVaR cho
tirng “danh muc”. Ta tinh to4n 20 danh muc bién duyén cho mdi mé hinh dé v& duong
bién hiéu qua (khi khong c6 ban khdng) cho mé hinh M-CVaR nhu trong Hinh 4.8.

-,
B G
/ L
P e

Hinh 4.8. Bién hi¢u qua ciia M-CVaR cho timg danh muc gom lgi suat Vnindex
va ty gia
Nguon: tdc gid
Sau d6, ching ta tinh toan mot s6 danh myc tbi wu twong tmg véi cic muc loi
suit c¢6 thé c6 tuy timg danh muc & mirc cho trude theo md hinh M-CVaR. Bang 4.24
trinh bay cho mot cip loi suat. Két qua cho céc cip loi suat khac dugc trinh bay trong
Phu luc VII.
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Bang 4.24. Mt s6 danh muc t6i wu theo md hinh M-CVAR ciia loi suit Vnidex
v6i USD/VND

Danh muc chi s6 VNindex va USD/VND

DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.002% 0.005% 0.008% 0.01% 0.012%
Ty trong
RVnindex 0.3621 0.2577 0.1532 0.0836 0.0139
Rusd-vnd 0.6379 0.7423 0.8468 0.9164 0,9861
Prisk 0.0612 0.0661 0.0718 0.0764 0.0811

Nguon: tdc gid
Két qua trong Bang 4.24 cho thdy, DMDT chi sé6 TTCK va TTNH ciing tun
theo quy luat: néu nha dau tu mudn c6 loi suat ky vong cao thi phai chap nhan muc rai

To cao.

Cubi cung, khi da c6 dugc trong s6 ctia mdi danh muc, ta tinh VaR va CVaR
cta mdi danh muc duoc tinh tuong tu quy trinh tinh todn ctia danh muc c6 trong $6
bang nhau. Két qua tinh to4n rui ro cia mdi danh muc duoc cho trong Béang 4.25,
twong ung mot cich chinh xdc v&i danh muc trong Bang 4.24. Cling nhu trén Bang
4.25 trinh bay két quéa cho cip loi sut VNindex v6i USD/VND. Két qua cho céc cip
loi suét con lai dugc trinh bay trong Phu luc VII.

Bang 4.25. Két qua do lwong riii ro mot sé6 danh muc cia loi suat Vnidex véi
USD/VND nho Copula Student

Danh muc chi s6 VNindex va USD/VND

bo
tin

DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5

cay | VaR |CVaR | VaR |CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR

90% | 0.71% | 1.19% | 0.51% | 0.90% | 0.32% | 0.63% | 0.20% | 0.48% | 0.11% | 0.41%

95% | 1.05% | 1.52% | 0.76% | 1.17% | 0.48% | 0.87% | 0.31% | 0.72% | 0.20% | 0.67%

0.71% | 1.87% | 0.70% | 1.98%

9% | 1.69% | 2.38% | 1.25% | 2.03% | 0.86% | 1.84%

Nguon: tdc gid
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Cic két qua déu cho thay, khi dau tu vao TTCK va TTNH, dé giam thiéu rui ro,
nén phan b6 vén dau tu vao TTCK vdi ty trong it hon so véi TTNH. Bén canh d6, véi
cung muc tin cdy, cic DMDPT vao VNindex va mdt ngoai t¢ manh: USD, CNY, GBP,
EUR,... hodc cac ngoai t€ thudc khdi ASEAN c¢6 do rui ro thép hon so v6i cac ngoai té
khac. Do vay, dé rai ro cua danh muc thép, nén lya chon cdc ngoai t€ manh, nhu:
USD, GBP, CNY, EUR,... hoiac ngoai t¢ cua cidc nu6c ASEAN. Ngoai ra, sy phu
thudc dudi d6i xing duoc mé ta nhd copula Student chi ra rang, cdc dong ngoai té cé
thé hoat dong nhu mot kénh dau tu an toan, hiéu qua trong thoi ky co phiéu ¢ bién
dong manh. Nha dau tu c6 thé tin tuong ring ngoai té cling duwoc xem nhu mot tai san

phong ngtra rui ro.
4.4. Hau kiém mé hinh VaR, CVaR

Theo quy trinh hau kiém md hinh VaR, CVaR di dugc trinh bay trong muc
1.2.2.4 cta Chuong 1, trong Chuong 4 ndy, tic gia thuc hién hau kiém minh hoa cho
mot md hinh VaR, mot md hinh CVaR cho mdt DMDT chi s6 “VNindex va S&P500”.

Cac budce hau kiém cho céc “danh muc chi s6” khéc dugc thyc hién mét cach twong tu.
4.4.1. Hgu kiém moé hinh VaR

Pé danh gid duoc sy phit hop cta cdc phuong phdp tinh VaR, tic gia tién hanh
hau kiém mo hinh VaR. Thuc hién hau kiém véi 250 quan sat cudi ciing (tir quan sét
916 dén quan sat 1165), nghia 12 ta cho ctra s6 gdom 915 quan sét di chuyén 250 lan, tai
mdi 1an ta lai wéc luong VaR ciia danh muc st dung phuong phdp copula, cy thé 1a
copula Gumbel cho DMPT chi s6 “VNindex va S&P500” véi gia dinh ty trong 1a
50%:50%. Sau khi uéc lugng duge 250 gid tri VaR cua danh muyc, ta tién hanh so sdnh

gid tri thyc té ctia danh muc va gid tri VaR udc lugng.

Trong 250 quan séat dé thuc hién hau kiém c6 99 quan sét cua loi suat danh muc
nhdn gia tr1 am, toc 1a danh muc chiu ton that. Ta chi xem xét sai 1éch cua loi suit
danh muc véi gia tri VaR uéc lugng trong nhitng truong hop danh muyc chiu ton that.
D0 sai 1éch so véi ton that thuc té dugc tinh béng cach léy loi suit danh muc chiju ton
that trir di gid tri VaR wdc tinh. D6 sai 1éch tuyét ddi trung binh so véi ton that thuc té
duoc tinh bang tong tat ca cic sai 1éch tuyét dbi trong 99 quan sét chia cho 99. D¢ sai
léch tuyét ddi trung binh cang nhé phan 4nh gia tri VaR udc luong cang gan gia tri ton
that thyc té. O ddy, tic gia khong chi hau kiém md hinh VaR tinh nhd copula Gumbel
ma con mudn so sanh md hinh VaR nay véi moé hinh VaR tinh nho gia thiét phan phbi
chuan thuong dugc st dung trong thuc té. Két qua hau kiém duoc trinh bay tém tat

trong Bang 4.26 sau day.
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Bang 4.26. Tém tit két qua hau kiém mé hinh VaR(0,95)

. 2z B VaR wéc lwgng nho VaR wéc lwgng nho
Ngay Ton that thuc té . z. R
phan phoi chuan copula Gumbel
6/18/2013 0.00837018 -0.015963094 -0.015
6/24/2013 -0.023458442 -0.016080513 -0.015
8/27/2013 -0.020828657 -0.015332836 -0.0162
5/712014 -0.02747287 -0.013778314 -0.0145
5/9/2014 -0.023313438 -0.013829249 -0.0145
6/19/2014 -0.005211762 -0.013662514 -0.0145

Nguon: Tinh todn cua tdc gia

Két qua chi tiét dugc trinh bay trong Phu luc VIIL Trong Bang 4.26, tic gia c6 ¥

luru lai mot s6 ngay trong d6, ton that thuc té vuot qud VaR wdc luong béi ca hai phuong

phép st dung gia thiét chuan va phuong phdp st dung copula Gumbel. Chiing ta c6 két

qua vé s6 1an thua 15 thyc té cua danh muc vuot qud gid tri tinh theo VaR trong cic mod

hinh va d¢ sai 1éch tuyét d6i trung binh duoc tinh trong Bang 4.27 sau diy.

Bang 4.27. Thong ké d¢ sai 1éch tuyét ddi trung binh ciia cic mé hinh wéc lwong

VaR(0.95)

M4 hinh wée | S6 vwot ngudng t6i | S6 ton thit thuc té vugt | P§ sai 1éch tuyét
lwrgng VaR da cho phép qua VaR wéc lwgng ddi trung binh
MG hinh su

dung gia thiét 19 4 0.009987

chuén

MG hinh udc

lugng sir dung 19 4 0.010811

copula

Nguon: Tinh todn cua tdc gia
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Két qua hau kiém mo hinh VaR cho 250 quan sit nhu sau: V&i mé hinh
VaR(0.95), téc gia thay: Ca hai mo hinh VaR udc lugng boi phuong phap sir dung gia
thiét phan phéi chuan va phuong phdp sir dung ham copula Gumbel déu c6 4 quan sat
ma muc tén that thuc té cua danh muc vuot qua VaR udc lugng, nam trong gidi han
cho phép. Ching t6 ca hai md hinh déu chip nhan duoc. Pong thoi, sai léch tuyét dbi
trung binh ctia md hinh VaR uéc lugng boi phuong phdp sir dung gia thiét phan phdi
chudn nho hon so véi sai 1éch tuyét ddi trung binh ciia md hinh VaR uéc luong boi
phuong phép st dung ham copula Gumbel. Tuy nhién, néu chi xét dén 4 quan sit trong
d6 muc ton that thuc té cua danh muc vuot qud VaR udc luong, thi sai 1éch tuyét ddi
trung binh cua md hinh VaR uéc luong bdi phuong phdp s dung ham copula Gumbel
b'c"lng 0,00871, nhé hon so véi sai 1éch tuyét doi trung binh cia m6 hinh VaR udc
lugng boi phuong phép st dung gia thiét phan phdi chuan bang 0,00901. Nhu vy,
ching ta c6 thé sir dung phwong phdp udc luong VaR sir dung ham copula Gumbel
cho ddnh gid “ton that trong cdc tinh hudéng xdu” hodc st dung phuong phép udc

lugng VaR sir dung gia thiét phan phdi chuan, tiy ting tinh hudng cu thé.
4.4.2. Hgu kiém moé hinh CVaR

Tuong tu viéc hau kiém mé hinh VaR, dé d4nh gid dugc sy phl hop cua céc
phuong phap tinh CVaR, tic gia tién hanh hau kiém md hinh CVaR. Thyc hién hau
kiém vé&i 250 quan sat cudi ciing (tir quan sat 916 dén quan sdt 1165), nghia 12 ta cho
ctra s6 gdbm 915 quan sat di chuyén 250 lan, tai mdi 1an ta lai wéc lwong CVaR cua
danh muc sir dung phuong phép copula, cu thé 1a copula Gumbel cho DMBT chi s6
“VNindex va S&P500” véi gia dinh ty trong 1a 50%:50%. Sau khi udc lugng dugc
250 gid tri CVaR cua danh muc, ta tién hanh so sdnh gid tri thuc té cua danh muc va

gid tri CVaR udc lugng.

Trong 250 quan séat dé thuc hién hau kiém c6 99 quan sét cua lgi suat danh muc
nhén gid tri am, tic 1a danh muc chiu ton that. Ta chi xem xét sai 1éch cua loi suét
danh muc véi gid tri VaR uéc lugng trong nhitng truong hop danh muyc chiu ton that.
Do sai 1éch so véi ton that thuc té dugc tinh béng cach léy loi suit danh muc chiju ton
that trir di gid tri VaR udc tinh. D6 sai 1éch tuyét ddi trung binh so véi tén that thyc té
duoc tinh bang tong tit ca cdc sai 1éch tuyét ddi trong 99 quan sét chia cho 99. Do sai
léch tuyét ddi trung binh cang nhé phan 4nh gia tri VaR udc luong cang gan gia tri ton
that thyc té. O ddy, tic gia khong chi hau kiém md hinh VaR tinh nhd copula Gumbel
ma con mudn so sanh md hinh VaR nay véi moé hinh VaR tinh nho gia thiét phan phbi
chuan thuong dugc st dung trong thuc té. Két qua hau kiém duoc trinh bay tém tat

trong Bang 4.28 sau day.
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Bang 4.28. Tém tit két qua hau kiém mé hinh CVaR(0,95)

. 2 X . | CVaR wéc lwong nho CVaR wéc lugng
Ngay Ton that thuc té . z. A .
phan phoi chuan nho' copula Gumbel
6/18/2013 0.00837018 -0.022053568 -0.0204
6/24/2013 -0.023458442 -0.022078215 -0.0204
5712014 -0.02747287 -0.019956249 -0.0197
5/9/2014 -0.023313438 -0.020023393 -0.0197
6/19/2014 -0.005211762 -0.019900842 -0.0197

Nguon: Tinh todn cua tdc gia

Két qua chi tiét duoc trinh bay trong Phy luc VIIL. Trong Béang 4.28, tic gia c6
y luu lai mot s6 ngay trong d6, ton thét thyc té vuot qua CVaR wdc luong boi ca hai
phuong phdp sir dung gia thiét chuan va phuong phép sir dung copula Gumbel. Chiing ta
6 két qua vé s6 1an thua 16 thuc té ctia danh myc vuot qué gid tri tinh theo VaR trong céc

md hinh va d9 sai Iéch tuyét dbi trung binh dugc tinh trong Bang 4.29 sau day.

Bang 4.29. Thong ké d¢ sai 1éch tuyét ddi trung binh ciia cic mé hinh wéc lwong

CVaR(0.95)
M6 hinh wéc | S6 vwot ngudng toi | S6 ton that thuc té vuot | P9 sai l1éch tuyét
lwgng CVaR da cho phép qua CVaR wéc lwgng ddi trung binh
MO hinh st
dung gia thiét 19 3 0.01567
chuan
M6 hinh uéce
lugng stir dung 19 3 0.015636
copula

Nguon: Tinh todn cua tdc gia

Két qua hau kiém mé hinh CVaR cho 250 quan sit nhu sau: Véi md hinh
CVaR(0,95), tic gia thdy: Ca hai md hinh CVaR udc lugng bodi phuong phép st dung
gia thiét phan phdi chuan va phuong phdp st dung ham copula Gumbel déu c6 3 quan

sat ma muc ton that thuc té cua danh muc vuot qua CVaR udce lugng, nam trong gioi han
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cho phép. Chimg té ca hai md hinh déu chip nhan dugc. Pong thoi, sai 1éch tuyét doi
trung binh ctia md hinh CVaR uéc luong boi phuong phap sir dung gia thiét phan phdi
chuédn 16n hon mét chit so véi sai 1éch tuyét ddi trung binh cia md hinh CVaR uéc luong
boi phuong phép sir dung ham copula Gumbel. Tuy nhién, néu chi xét d&én 3 quan sét
trong d6 mirc ton that thuc té ciia danh muc vuot qua CVaR udce lugng, thi sai 1éch tuyét
d6i trung binh ctia md hinh CVaR udc lugng boi phuwong phdp st dung ham copula
Gumbel bang 0,00481, lai 16n hon so véi sai 1éch tuyét dbi trung binh ctia md hinh CVaR
wdc luong boi phuong phép sir dung gia thiét phan phdi chudn bang 0,00406. Nhu vy, c6
thé néi phuong phdp udc lwong CVaR st dung ham copula Gumbel cho ddnh gid “ton
that trong cdc tinh hudng xau” lai khong tot bang phuong phap udc luong VaR sir dung
gia thiét phan phéi chuan. Bén canh d6, s6 quan sat ma murc ton that thuc té ctia danh muc
vuot quia CVaR udc luong 1a 3, it hon ) quan sat ma mirc t6n that thuc té cta danh muc
vuot qua VaR wdc luong 12 4. Didu nay chimg t6 mot két qua 1y thuyét quen thude: M6
hinh CVaR cho két qua udc lugng ton that tbt hon mo hinh VaR.

4.5. Mt s6 khuyén nghi tir két qua nghién ciru
4.5.1. Mt sé khuyén nghi déi véi nha qudan ly

Thir nhdt, tir két qua nghién ctru vé bang chimg thuc nghiém cta hiéu tng lan
téa tir TTCK thé giéi ¢én TTCK Viét Nam trong Chuong 3 ctia Ludn 4n di thé hién
mirc d6 hoi nhap ngay cang cao ciia TTCK Viét Nam v6i TTCK thé gidi. Diéu nay doi
hoi cdc nha hoach dinh chinh sdch cin nhin nhan ding dén vai trd cla quan tri i ro
thi truong va quan tri rai ro DMDT, déac biét trong thoi ky khung hoang. Khi da cé
bang chimg vé hiéu Gmg lan téa tir mot sb thi trudng néu trén, cdc nha lam chinh sich
c6 thé theo doi cidc mo hinh canh bdo khiing hoang trén céc thi truong c6 hiéu ung lan
téda té61 TTCK Viét Nam hodc xay dung 4p dung cdc md hinh canh bdo sém khiing
hoang tai cdc qudc gia nay, dé c6 bién phdp phong ho rui ro hay dua ra cic chinh sach
phtt hop truée khi khing hoang d6 b vao Viét Nam. Chang han, nim 2008, khi khing
hoang tai chinh thé gidi dién ra, “néu nhu” cdc nha lam chinh sdch c6 nhitng bién phip
hiru hiéu hon c6 thé TTCK Viét Nam da thiét hai it hon. Thay vi cong cu duy nhit ma
UBCK da thuc hién 1a giam bién d6 giao dich nhu téc gia da trinh bay trong phan tong
quan chinh sdch ¢ Chuong 1, chi giup lam cham lai qud trinh “ro1” ciia Vnindex. Mot
sd phuong 4n c6 thé duge xem xét nhu:

+ Khi “can thiét” c6 thé tam ngimg nhu trén thé gidi, tiy tinh hinh ¢6 thé ngimg 15
phiit, hodc hon nita 12 30 phiit... Hodc mot kiéu nging khac 12 déng cira thi trudng vai

ngdy. Ban chat tam ngimg 12 dé cho cdc thanh vién tham gia thi truong trén tinh lai.
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+ Néi 16ng hoidc thit dong vén nude ngoai tai thoi diém “thich hop” dé duy tri

trang théi cua thi truong trong nudc.

Ciing tir phan tong quan chinh sich trén TTNH ¢ Chuong 1, tic gia nhan thay
trong giai doan duoc nghién ctru Chinh phii diéu hanh co ché ty gia theo chinh sach bo
truon. Tac gia dé xuat Chinh phu c¢6 thé chii dong hon khi diéu chinh chinh sich ty gid
thong qua nhiéu kénh hon trong d6 c6 kénh tham khao thong tin tir TTCK; hodc c6 thé
dé ty gia dugc xdc dinh theo quan hé cung cau, trong mdi quan hé véi cac TTTC khic
nhu TTCK.

Thir hai, tir két qua nghién ctru vé bang chimg thuc nghiém ciia hiéu tng lan
téa tir TTCK thé giéi dén TTCK Viét Nam trong Chwong 3 ctia Luan 4n d thé hién
mirc 46 hoi nhap ngay cang cao cia TTCK Viét Nam véi TTCK thé gidi. Chinh phu
nén tiép tuc chu trong thu hit vén ngoai, do thi truong da cé su tham gia cta ca nghin

doanh nghiép dai chiing, hang triéu nha dau tu trong va ngoai nudc.

Thir ba, véi céc qubc gia nhu Singapo va Han Qudc, 14 nhitng qubc gia c6 dau
tu tryc tiép nuéc ngoai hang dau vao Viét Nam, ma trong két qua thuc nghiém cia
Chuong 3 lai chi ra 1a ¢6 hi€u tng lan téa tr TTCK cac nude nay t61 TTCK Viét Nam,
cdc nha lap chinh séch c6 thé tao diéu kién va khuyén khich cdc doanh nghiép c6 hoat
dong thwong mai véi cdc qudc gia nay niém yét c6 phiéu cia céng ty minh trén hai
TTCK Singapo va Han Quéc tuong tng. Vi cdc doanh nghiép c¢6 hoat dong thuwong
mai voi cdc qubc gia nay cé loi thé 1a cdc qudc gia nay c6 nam dugc thong tin nhét
dinh vé nhiing dau tu cia ho tai Viét Nam, 1a mot thuan loi 16n, c6 nhiéu kha nang s€

nhén dugc sy quan tdm cda cdc nha chinh sach va nha dau tu Singapo va Han Qudc.

Thir tu, tic gia ciing dé xuat cic co quan chic nang lap bo phan k¥ thuat, theo
doi canh bdo khung hoang trén cédc thi truong c6 dau hiéu lan toa t&i Viét Nam, mot
trong cdc phuong 4n 1 van dung két qua nghién ctru cdu tric phu thudc trong do ludng
rui ro trén TTCK Viét Nam:

+ Cap nhat dit liéu cdc qudc gia c6 quan hé thuong mai v6i Viét Nam ciing nhu
cic qudc gia 16n manh trén thé gidi va trong khu vuc, cdc qudc gia dd c6 bang ching
vé hiéu tng lan toa téi thi truong Viét Nam.

+ MJdi 1an cap nhat s6 liéu, thuc hién lai mé hinh ham copula va hdi quy phan vi
do ludng cau triic va mirc d6 phuy thudc gitra cdc thi trudong qudc té toi Viét Nam.

+ Dénh gid xu huéng va mic do tic dong, tim cic du hiéu canh bdo sém

khung hoang lan tda tdi thi truong Viét Nam.
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Tuong tu, tdc gid cling d¢ xuat mot phuong dn van dung két qua nghién ctru cau

tric phu thudc trong do ludng rui ro trén TTNH va TTCK Viét Nam:
+ Cap nhat dit liéu vé ty gid ctia dong tién céc nude va TTCK Viét Nam.

+ MJdi 1an cap nhat s6 liéu, thuc hién lai m6 hinh ham copula va hdi quy phan vi

do luong ciu tric va mirc do phu thudc giita cic thi trudng niy.

+ Péanh gid xu hudng va muc do tdc dong qua lai, tim cdc dau hi¢u canh bdo

som khung hodng lan tda gitra hai thi truong.

Thir ndm, nha quan 1y nén cé nhitng ngudn thong tin chinh thic, kip thoi, c6
mo hinh thyc nghiém cu thé 13 rang, ¢6 din chung lich st cu thé, dé cong bd véi cong
ching, tao tinh chuyén nghiép cho TTCK. Hién nay, doi ngii phan tich dinh Iugng cua
mot sd co quan tu van ¢ Viét Nam ngay cang dugc duoc ning cao vé sb lugng va chat
lugng, cung voi viée dugc trang bi cic diéu kién tot hon vé co s& ha tﬁng, cdc co quan
tu van c6 thé két hop véi cdc nha nghién ctu dé dwa cic phuong phdp dinh luong
trong phén tich lgi nhudn va rdi ro cla cdc tai san trén thi truong, dac bi¢t la khi thi
truong c6 bién dong manh hay chiu tic dong ctia khing hoang; trén co sd d6, co quan
tu van dua ra thong tin vé danh muc t6i wu cho nha dau tu theo cdc nhém tai san khéc
nhau ma nha dau tu quan tim. Piéu nay, gitp nha dau tu c6 dugc DMDT theo muc
tiéu ma ho tham gia thi truong. Khi cic thanh vién trén TTCK nhan dugc nhitng thong
tin kip thoi tir nha quan 1y, thi s& c6 niém tin vao nha quan 1y s& han ché tim Iy dam
d6ng, tranh dugc sy d6 vo khi ¢6 khing hoang. Yéu té quan trong nhat di voi nha dau
tu 1a phai c6 du thong tin va dugc thong tin chinh xéc, kip thoi tir thi truwong, tir phia
cdc cong ty niém yét. Pay Ia trach nhiém ctia Chinh phu, ciia cdc co quan chirc ning.
UBCKNN, S¢ giao dich ching khoén thanh phé HO Chi Minh va Trung tim giao dich
chtrng khoan Ha Noi phai budc cdc cong ty niém yét cong bd thong tin day du. Khi d6,
tam 1y nha dau tu 6n dinh hon, hiéu ban chat cdc doanh nghiép ciing nhu tin vio twong

lai phat trién cia thi truong hon.

Thik sdu, két qua thuc nghiém trong Chuong 3 cho thiy, TTCK c6 cu tric phu
thudc voi khong chi ty gid cua cdc dong tién “doc ton” tir xua toi nay 12 USD ma con
¢ chu tric phu thudc voi ty gid céc déng tién manh khiac nhu HKD, CNY, JPY. Mic
di mic do phu thudc véi USD van & muc cao nhét, 13 diéu rat ding véi thuc tién,
nhung trong twong lai khi diéu chinh ty gid, NHNN c6 thé xem xét diéu chinh ty gid
cua VND véi cac d@)ng tién manh khic nhu HKD, CNY, JPY. Can ctr cua viéc diéu
chinh can quan tam t&i cac TTTC khic nhu TTCK, tinh hinh kinh té, chinh tri, xa hoi

cua cac quoc gia khong chi My ma con Trung Qudc va Nhat.
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Thir bdy, moi thanh phan kinh té ctia Viét Nam dang mong chd Chinh phi tiép
tuc mo rong quy md, phat trién TTCK theo chiéu sau. Phuong thiic dau tu theo chi sd
duoc ky vong s€ mang lai nhiéu co hoi dau tu véi hiéu qua sinh o1 cao. Dé thu hit nha
dau tu tham gia, tic gia manh dan dé xuat mot phuong phép do luong rii ro DMDT chi

s6 nhu di trinh bay trong Chuong 4 cta luan 4n.
4.5.2. Mt sé khuyén nghi déi véi nha diu tw

Thir nhdt, vé nghién ctu thuc nghiém cau tric phu thudc gitta cic TTCK quéc
té téi TTCK Viét Nam. Céc két qua nay gidp cung cp thém thong tin cho cdc nha dau
tu trong viéc da dang héa DMPT ciia minh trén nhiéu TTCK thé gigi va TTCK Viét
Nam. Cé4c nha dau tu trén thi trudng Viét Nam khong chi can quan tim téi dién bién
trén thi trudng ndi dia, ma phai quan tdm t6i dién bién trén cic thi truong cé hiéu tng
lan téa nhanh va manh téi thi truong trong nude. Thong tin tir cdc thi trudng nay céd
thé dugc sit dung nhu céc chi bdo dé tim hiéu va du bdo cho hiéu qua dau tu trén
TTCK Viét Nam. Pic biét, can quan tam toi thi truong My vi day 1a thi truong 16n
manh hang dau trén thé gidi, ma lai c6 bang ching vé hiéu Gng lan toa rd rét tir thi
truong ndy toi thi trudng Viét Nam. Dong thoi, ¢ thoi ky sau khiing hoang tai chinh va
trén da phuc hdi ciia cdc TTCK, nha dau tu ¢ thé da dang héa DMPT cua minh trén
thi truong Viét Nam va cdc thi truong khéc, theo cac hudng:

Mot la, lva chon DMDT gém ) phiéu trén TTCK Viét Nam va trén thi truong cac
nudc ¢6 hé sé phu thudc dudi trén ma khong ¢ hé sé phu thude dudi dudi, néu ky vong
rang, khi thi truong thé gidi di 1én thi TTCK Viét Nam ciing ¢6 xu huéng di 1én. Khi d6,

loi nhuan thu duoc s€ duoc nhan Ién.

Hai la, khong lya chon DMPT gém co phiéu trén TTCK Viét Nam va trén thi
trrong cic nude c6 hé ) phu thudc dudi dudi ma khong c6 hé ) phu thudc dudi trén, vi
khi thi truong thé gidi di xubng thi TTCK Viét Nam ciing c6 xu hudng di xudng. Khi d6,
thi¢t hai gdp phai s€ 1a kho luong.

Ba la, c6 thé Iya chon DMPT gom cb phiéu trén TTCK Viét Nam va trén thi
truong cac nudc ¢ hé $6 phu thudc thép hodc c6 hi€u trng lan toa yéu to1 TTCK Viét
Nam, vi khi thi truong thé giéi khing hoang thi s& anh huong tiéu cuc ¢ muc it toi
TTCK Viét Nam. Y tuong dau tu ndy ciing da duoc khang dinh trong Wong (2004) va
Turgutly (2007).

Vi nhitng ¥ twong dau tu nhu vay, nhin lai két qua thyc nghiém chiing ta nhan
thay, thoi ky sau khiing hoang TTCK:
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- Viét Nam khong c6 hé $6 phu thudc dudi trén véi TTCK Phap, My (Dowjones,
Nasdaq), Hong Koéng, Indonésia, Nhat Ban, Singapo va Dai Loan, nén khong c6 goi ¥
dau tu theo céch thi nhat.

- Céu tric phy thudc gitta chi s6 TTCK Viét Nam véi cdc thi trudng Anh, Han
Qudc, My (S&P500) va Thugng Hai 1a cdu tric phu thudc dbi ximg, md ta tdt nhat boi
copula Student, ¢6 hé sé phu thudc dudi trén va dudi bang nhau. Téc 1a kha ning cdc
thi truong nay va TTCK Viét Nam cuing di 1én hodc ciing di xuéng 13 nhu nhau. Nén
can xem xét thém céc yéu td khac dé dua ra quyét dinh c6 dua cic c6 phiéu cic nude

nay vao cling gié véi cd phiéu trén TTCK Viét Nam hay khong.

- Cau triic phy thudc giita TTCK Viét Nam va TTCK Uc 1a cau tric phu thudc
bét ddi xtmg, c6 hé sé phu thudc dudi dudi 16n hon hé s6 phu thudc dudi trén nén kha
ning TTCK Uc va TTCK Viét Nam cing di xuéng cao hon kha ning TTCK Uc va
TTCK Viét Nam ciing di 1én, nén c6 18 khong nén dua c6 phiéu cia TTCK Uc va Viét

Nam vao cung mot gio.

- Cau triic phy thudc gitta TTCK Viét Nam va TTCK Phdp, My (Dowjones,
Nasdaq), Hong Kong, Indonésia, Singapo, Dai Loan 1a cdu tric phu thudc bat dbi
xung, c¢6 hé sb phu thudc dudi dudi duong, hé s6 phu thudc dudi trén bang 0, nén ¢
kha ning cdc thi truong nay va thi truong Viét Nam cling di xudng, ma it ¢6 kha ning
cdc thi trudng nay va thi trudng Viét Nam cing di 1én, nén c6 1& khong nén dua co

phiéu ctia cdc TTCK nay va Viét Nam vao cing 1 gid.

- Hiéu tng lan toa tir céc thi truong Uc hay Thuong Hai ¢én TTCK Viét Nam
& mirc yéu va cham nén néu dé phong ngira ton that, ¢6 thé dau tu cb phiéu trén mdi

thi truong nay cling gié véi co phiéu trén TTCK Viét Nam.

Thir hai, vé nghién cuu thyc nghiém cAu tric phu thuoc gitra TTNH va TTCK
Viét Nam. Céc két qua nay gidp cung cdp thém thong tin cho cdc nha dau tu trong viéc
da dang héa DMDT cua minh trén hai thi trudng. Céc nha dau tu trén mot hodc ca hai
thi truong khong chi can quan tim t6i dién bién trén mdi thi truong, ma phai quan tim
t6i dién bién trén ca hai thi trudng va tdc dong qua lai giita ching. Thong tin trén mdi
thi truong c6 thé dugc str dung nhu céc chi bdo dé tim hiéu va du bdo cho hiéu qua dau
tu trén thi trudng con lai. Piac biét, can quan tim téi cdc dong tién cic qudc gia 1on
manh trén thé gidi va trong khu vuc, cic nudc c6 quan hé Xuét nhap khau véi Viét

Nam, theo cidc hudng:

Mot la, lyva chon DMDT g@)m ) phiéu trén TTCK Viét Nam va d@)ng tién cdc

nudc cé hé so6 phu thudc dudi trén ma khong cé h¢ s6 phu thudc dudi dudi, néu ky vong
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rang, khi cdc dong tién nay ting gia thi TTCK Viét Nam ciing di 1én. Khi d6, loi nhuan

thu duoc s€ dugc nhan 1én.

Hai I, khong lya chon DMPT gom ¢ phiéu trén TTCK Viét Nam va dong tién
cédc nude ¢6 hé sd phu thudc dudi dudi ma khong c6 hé s6 phu thudc dudi trén, vi khi
cdc dong tién nay mat gid thi TTCK Viét Nam ciing ¢6 xu hudng di xubng. Khi dé,
thiét hai gap phai s€ 1a kho luong.

Ba la, ¢6 thé lya chon DMDT gdm c6 phiéu trén TTCK Viét Nam va dong tién cac
nudc ¢ hé sb phu thudc thép hodc c6 hi€u ing lan toa yéu to1 TTCK Viét Nam, vi khi thi
trudng tién té khing hoang thi s& anh huong tiéu cuc & muc it t6i TTCK Viét Nam.

Vi nhitng ¥ tuong dau tu nhu vay, nhin lai két qua thyc nghiém chiing ta nhan
thay, thoi ky sau khiing hoang TTCK:

- Ciu triic phuy thudc giita chi s6 TTCK Viét Nam véi TTNH 1a cau tric phu thudc
d6i xtrng, mo ta tét nhat boi copula Student, c6 hé sé phu thudc dudi trén va dudi bang
nhau, tuy nhién cic hé sé phu thudc nay déu khd nho, mic do phy thudc sip xép theo
mirc do phu thudc giam dan gitra chi s6 Vnindex va céc dong tién D6 la Hong Kong,
bo6 la My, Do la ch, Krone Thuy Dién, Yén Nhat, D6 la Canada, Krone Nauy, Bang
Anh, Krone Pan Mach, Nhan dan t¢ Trung Quéc, d@)ng tién chung Chau Au, Franc
Thuy Si, Bat Thai, D06 la Singapo, Ringit Malaysia. Ttrc 1a kha nang cdc thi truong nay
va TTCK Viét Nam ciing di 1én hodc ciing di xudng 12 nhu nhau, nhung kha ning nay
khong cao. Nén can xem xét thém céc yéu td khac dé dua ra quyét dinh c6 dua céc

ddng tién céc nudc niy vao ciing gio voi cd phiéu trén TTCK Viét Nam hay khong.

Thir ba, vé két qua Gmg dung két qua nghién ciru cau tric phu thudc trong do
luong rui ro, tinh VaR, CVaR cua DMDPT, céc chi sb trén céc TTTC, ching ta nhan
thdy, viéc 1ap DMDT chi s6 thi truong duoc cdc quy dau tu 16n, cdc nha dau tu 16n
quan tim. Véi cich do ludng rui ro trong luan 4n, chiing ta kiém nghiém dugc rang
DMBDT chi s6 ciing tudn theo quy luat chung: néu nha dau tu mudn c6 loi suat ky vong
cao thi phai chdp nhan mic rii ro cao, gép phan khang dinh thém tinh ding dén cua
viéc do ludong. Béi vay, nha du tu can sdng subt trong viéc do ludng rui ro: Cau tric
phu thudc giita cdc TTTC 1a cu tric phu thudc phi tuyén, c6 hinh thai phu thudc
khoéng gidng nhau, md ta boi cac ham copula khdc nhau, khong nén str dung cting mot
d6 do truyén thong 13 hé s6 twong quan tuyén tinh trong moi truong hop, ma nén linh

dong sir dung céc phuong phép truyén thong va hién dai tuy diéu kién thyc té.

Thik tw, theo két qua nghién ctru & Chuong 3 cta Luan 4n, TTCK va TTNH c6
mdi twong quan thap, khi hé sé phu thudc thap (46 16n tir 0,45% dén 9%). Pong ngoai
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té ¢6 thé hoat dong nhu mot kénh dau tu an toan, hiéu qua trong thoi ky co phiéu co
bién dong manh. Chang han khi thi truong ching khoang rét gid, nha dau tu c6 thé
quan tim dau tu thém cic dong ngoai t& c6 hé sd twong quan 4m véi chi sé ching
khodn nhu céc dong CHF, CNY, DKK, EUR, GBP, HKD, JPY, USD. Hoic khi TTCK
tang diém thi nha dau tu cling c6 thé quan tim dau tu thém cdc dong ngoai t& c6 hé sb
tuong quan duong véi chi sb ching khodn nhu cic dong AUD, CAD, MYR, NOK,
SEK, SGD, THB. Nha diu tu c6 thé tin tudng rang ngoai té ciing dugc xem nhu mot
tai sdn phong ngtra rui ro.

Thir ndm, nha dau tu can ty minh trang bi kién thirc dau tu chuyén nghiép hoic
két hop véi chuyén gia tu van, sir dung cdc phuong phdp do ludng c6 co s khoa hoc,
chu dong trong phong ho rui ro, trdnh tim 1y ddm dong. Tir két qua nghién ciru thuc
nghiém vé hiéu tng lan toéa tir cic TTCK trong Chuong 3 ctia Luan 4n, c6 thé nhan
dinh rang khi x4y ra khiing hoang, nhit 1a nhitng cudc khung hoang tai chinh pham vi
toan cau, thi sy anh huong 1a khong tranh khoi, tuy nhién, TTTC Viét Nam vin con
nho nén mic do anh hudng s& 1a khong nhiéu va chi mang tinh tam thoi. Déi voi
TTCK, thudng trude nhitng tic dong cua khing hoang, nha dau tu s& cat giam tat ca
céc khoan dau tu duoc cho 12 rii ro. TTCK Viét Nam van duge coi 1a thi truong maoi
nbi nén rui ro s& cao hon nhitg thi trudng khic, do d6 anh huong dén tinh thanh
khoan s& 16n hon céc thi trudng dang phat trién khac. Vén dau tu gidn tiép vao TTCK
s& giam xudng do muc do rui ro cua cic khoan dau tu nay cao hon so véi cic khoan
dau tu tir ngudn vén truc tiép (do vén dau tu truc tiép nudc ngoai thuong 1a dau tu dai
han, con dau tu gidn tiép thi von dau tu va loi nhuén 12 ngén han). Do d6 trudc mét c6
thé TTCK Viét Nam s& chiu sy sut giam nhét dinh do céc khoan dau tu gian tiép tur
nudc ngodi giam va anh huéng tim 1y ciia cdc nha dau tu trong nudc trude dong thai
han ché dau tu cua nha dau tu nudc ngoai. Tuy nhién, didu nay khong cé nghia l1a
nhitng nha dau tu nay sé& rdt von ra khoi thi trudng ma chi 1a giam thiéu ngudn dau tu
vao thi truong. Nhitng nha dau tu ngan han va khong chuyén nghiép thudng phan tng
bang céch ban thdo c6 phiéu dang nam giir khi thi truong sut giam, trong khi nhiing
nha dau tu chuyén nghiép lai nhin vao ban chat thi truong va thay c6 co s dé tin rang,
trong dai han, thi truong Viét Nam van s& ting truong, va viéc thi truong giam xudng

s€ 1a co hdi dé nha dau tu mua dugc co6 phiéu voi gia ré.
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KET LUAN CHUONG 4

Chuong 4 di thyc hién ung dung két qua nghién ctru cdu tric phy thudc giira
cdc thi trudng tai chinh & Chuong 3, cu thé 1a st dung copula tt nhét trong viéc mo ta
céu tric phu thudc gifra cdc thi truong tai chinh, dé do luong rui ro, tinh VaR, CVaR,
clia céc “danh myc dau tu” chi s6 thi truong tai chinh twong tng & Chuong 3. Két qua

thu duoc nhu sau:

Ung dung phan phdi GPD va phuong phap Kernel dé Iya chon dugc dang quy
luat phan phdi xdc suét ciia cc chudi loi suat, két qua cho thiy, dang phan phdi GPD-
Kernel-GPD phu hgp cho tat ca chudi loi suét trén céc thi truong tai chinh, vi tat ca

céc chudi déu khong c6 phan phoi chuan.

Ung dung mod hinh M-CVaR va két hop cic phuong phip (phwong phap
Copula, m6 phong ngiu nhién) dé xay dung dudng bién hiéu qua theo mé hinh nay.
Véi mirc 1oi suat ky vong cho trude ciia nha dau tu, Chuong nay da xay dung dugc
danh muc ti wu trong timg tinh huéng. Két qua thu duoc 1a chi tiét cic do do rui ro
VaR va CVaR cua cdc danh muc dau tu tdi uu d6. Cac két qua do ludng nay tng hod
két qua kinh dién trong 1y thuyét kinh t& hoc: “néu nha dau tu mudn cé loi suat ky

vong cao thi phai chap nhan murc rii ro cao”.
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KET LUAN, HAN CHE CUA LUAN AN VA PE XUAT HUONG
NGHIEN CUU TIEP THEO

1. Két luan

Luan 4n “Nghién citu cdu triic phu thudc gika cdc thi truong tai chinh va vmg
dung trong do luong rui ro trén thi truong tai chinh Viét Nam” da thuc hién dugc muc
tiéu nghién ctru, thong qua viéc tra 10i cdc ciu hoi nghién ctru dugc dit ra trong phan

Mo dau, cu thé luan an da:

- Hé théng héa mot cich ngan gon cic van dé co ban vé TTTC néi chung trong
d6 tap trung mo ta dién bién cta hai TTTC duoc nghién ciru trong luan 4n 13 TTCK
(chi xét thi truong c6 phiéu duoc niém yét trén hai san ching khoan Ha Noi va thanh
ph6 H6 Chi Minh) va TTNH, giai doan tir nim 2004 dén nam 2015.

- Tong quan cic nghién ctru vé ciu triic phu thudc gitra cdc TTTC trong va
ngoai nudc. Két qua tong quan di chi ra rang viéc nghién ctru thuc nghiém vé céu tric
phu thudc giita TTCK Viét Nam va TTCK thé gi6i sir dung phuong phép hoi quy phan
vi la méi, viéc nghién ctru thuc nghiém hiéu tng lan téa tr TTCK thé gio1 dén TTCK
Viét Nam 1a méi, viéc ing dung két qua nghién ctru ciu triic phy thudc trong do ludng

riii ro VaR, CVaR ciia cdc DMDT chi s, tiép can tir phuong phdp copula 12 moi.

- Luan 4n da md ta chi tiét cdu tric phy thudc giita TTCK Viét Nam va mot sd
TTCK thé gi6i, gitta TTCK Viét Nam va TTNH bao gom céc thong tin vé ciu triic phu
thudc dbi xung hodc khong ddi xung, cAu tric phu thudc dudi, néu c6, va mirc do phu

thudc duoi.

- Nhitng két qua cta luén 4n s& gép phan bd sung cho cdc nghién ciru quan tri
rii ro dinh lwong, quan Iy DMDT trén TTTC Viét Nam trd nén phong phi hon, dan

tiép can dugc vdi cdc nghién ctru cua khu vuc va thé gidi.

Mic dit md hinh va phuong phdp nghién ciru con mot sé han ché, can phai dugc
hoan thién, boi 18 khong c¢6 mé hinh nao wu viét tuyét dbi trong moi trudng hop, chang
han m6 hinh héi quy phan vi con thiéu nhiéu bién quan trong, nhung tic gia hy vong
rang nhitng két qua cta luan 4n ciing c6 thé 1a tai liéu tham khao hitu ich cho cédc nha
nghién ctru tiép theo, cdc nha dau tu c4 nhan trén TTCK Viét Nam va cho cdc nha
hoach dinh chinh séch, déng gép nhiing thong tin thuc nghiém cho qua trinh bao dam

an ninh tai chinh tai Viét Nam.
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2. Han ché cia ludn 4an
- Chua nghién ctru duoc tat ca cdc cAu phan cua thi trudng tai chinh.
- Chua xur 1y duoc ty gid hdi dodi hiéu luc thuc dé 1am dai dién cho TTNH.

- Chua nghién ctru dugc cdu triic phu thudc gitta mot nhém cdc thi trudng tai
chinh, chang han céu tric phu thudc giita TTCK Viét Nam va TTCK My, Trung
Quéc,... Tuc 1a chua nghién ctu duoc ciu tric phu thudc st dung phwong phép

copula véi s6 chiéu 16n hon 2.
3. Pé xuat hwéng nghién ciiu tiép theo

- Khi str dung phuong phap copula, c6 hai cach xay dung cdc mo hinh bién la
phuong phap phi tham s (st dung phan phdi thyc nghiém ciia cdc chudi lgi suat 1am
phan phdi bién) va phuong phdp tham s6 (st dung cdc md hinh bién dugc xay dung tir
cung mot tap hop cac bién doc lap nao d6). Chuong 3 cua ludn én da lya chon phuong
phép phi tham sé. Chuong 4 cta luan 4n da budc dau két hop phuong phdp tham sb va
phi tham s6 trong xay dyung phan phdi cta cdc chudi loi suat phuc vu cho viéc wdc
lugng VaR, CVaR cta cic DMPT. Trong cic nghién ctru tiép theo, tic gia c6 thé st
dung phuong phép tham s dé xay dung cc phan phdi bién. Cu thé, c6 thé sir dung tap
cdc bién kinh té vi md 1am cdc bién doc 1ap trong cdc md hinh bién. Tir d6 két qua dua
dén s& phit hgp hon va gép phan giai thich dugc ciu triic phu thudc mot cdch rd rang

hon, va déng gép dugc nhidu ham ¥ chinh séch hon.

- Nghién ctru két hgp md hinh copula va mé hinh tu hdi quy dang vecto
(VAR) hodc md hinh hiéu chinh sai s6 dang vecto (VECM) dé nghién ciru tim cau
tra 101 cho cau hoi “Khi c6 khung hoang xay ra, sau bao lau hi€u ting lan tda tur cac
thi truong tai chinh thé gidi tic dong téi thi truong Viét Nam”, vi ddy 1a ciu hoi cé
y nghia trong bao dam an ninh tai chinh quc gia, 12 mot tiép ndi tw nhién va hop 1y

cua luan 4n nay.

- Nghién ctru dé phan chia dir lidu nghién cru cdu tric phy thudc gitta cic
TTCK va ngoai hdi dé tim hiéu ciu tric phu thudc giita hai thi trudng khi c6 nhing
bién dong vi mo (nhiing cd soc trén thé gidi hodc bién dong chinh tri nhu vy Trung
Qudc xdm pham chu quyén va quyén chu quyén cta Viét Nam nam 2014, két qua bau
ctr Tong théng My nam 2016, sy kién Brexit nim 2018, ...), déng thoi tim kiém bang

chtng thuc nghiém vé hiéu tng lan toa giita hai thi truong.

- Tim kiém céc dang mé hinh hdi quy phan vi khic nita gitip mé ta ciu tric phy

thuQc gitra cdc thi truong tai chinh.
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- B sung nghién ctru cau tric phu thudc gitta TTTC Viét Nam va thé gidi, giira
cdc TTTC trong nudc bang phuong phép 1y thuyét gid tri cuc tri, mot phuong phap
cling da dugc st dung nhiéu va cho két qua tét khi nghién ciru cau tric phu thudc.

- Mo rong nghién ciru cau triic phu thudc gitta TTCK Viét Nam voi nhiéu
TTCK thé gidi cdc qudc gia khéc nira.

- Mé rong nghién ciru ciu trisc phu thude trén cdc cau phan khéc cia TTTC va
cdc thi trudng khic nhu thi trudong hang héa: thi truong vang, thi truong diu mo, thi
truong gao,...

- Mé rong nghién ctru cu tric phu thudc gitta nhiéu thi truong ciing liic, tic 1a

nghién ctru cau tric phu thudc voi so chi€u tir 3 trd 1€n.
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PHU LUCI
Phu luc I trinh bay theo Fusai va c.s (2008).
1. Sy phu hgp va sy phu thudc
Phan nay ban vé mdi lién hé gitta cic ham copula va cdc dé do lién két giita cdc cap
bién ngdu nhién. Cic khdi niém nay cho phép ching ta xdy dyng md hinh mé ta su phu
thudc thong ké gitra gid, cdc chi s6 va cdc dinh lwong tai chinh khéc. Viéc chi ra rang
phan 16n cdc khai niém lién quan dén phan phdi théng ké c6 thé dugc biéu dién theo

ngdn ngit copula twong tng 12 rat c6 ¥ nghia.
1.1. Bién Fréchet-Hoeffding

R& rang ham copula 12 cdc bién ngdu nhién doc 1ap véi nhau dugc cho boi ham
duoc dinh nghia nhu sau trong [0,1]":

n

C* (wy,.w,) =] ;.

Jj=1
Két qua nay con goi 1a copula tich.

Con vé céc truong hop dic biét cta sy phu thude duong va am thi nhu thé nao? Cau
tra 101 cho cau hoi nay duoc két ndi voi dinh 1y Fréchet-Hoeffding duoc phat biéu cho

céc bién trén va dudi cho cac ham copula.
Pinh nghia. Mot copula C; dugc goi 1a nho hon C,, va viét 1a C, <C,, néu:

1. C,(u)<Cy(u), va

2. C: (u) < 62 (u) s

voi moi u trong [0,1]", trong d6 C 1a joint survival function

C(w,....u,)=P(U, >u,,...U, >u,). (1)
Pinh Iy Fréchet-Hoffding Néu C la mét n-copula, thi
C <C=<C",

trong do:
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1.2. Cac do do sy phu hop

Hai bién ngiu nhién dugc goi 1a phit hop néu céc gid tri 10n cta bién nay thuong di
cling céc gid tri 1on cua bién con lai va cac gid tri nho cia bién nay thudng di cliing voi
cic gia tri nho cua bién con lai. Hai mau (x;,y;) va (x 0y j) ctia mot vecto ngau nhién
lién tuc. (X,Y) 1a phit hop néu (x, - x;)(y —,)>0. Diéu nay nghia la hodc x, <x, va
y; <y; hodc x; >x; va y, >y;. Visu phu thudc gilra cac bién ngau nhién X; va X, duoc
mo ta boi copula C cua ching, chiing ta sir dung cdc ky hi€u xy, , hodc &, dé€ ky hiéu
dd do sy phu hgp, va do do su phut hgp dugc dinh nghia nhu sau:

Pinh nghia (P9 do su phit hep) Mot ham « xéc dinh trén cdc cip bién ngiu nhién
doc 1ap 1a mot do do sw phu thuée néu véi moi cap bién ngiu nhién X, va X, thoa mén

céc tinh chat:

(1) Tinh dﬁy du (completeness): ky y hoan toan xédc dinh;

(2) Tinh chuin (normality): -1 < Kx, x, <13

(3) Tinh d6i xtng (symmetry): Kx, x, = Kx, x, 5

4 S6 khuyét yéu (weak nullity): Kx, x, = Ko =0 néu X 1 va X, doc lap;
(5) Tinh phan xting (specularity): x_y y =&y _x, =—Kx, x, 5

(6) Tinh don di€u (monotony): v6i moi cdp copula théa méan C, < C,, thi &, <& ;

1,n°

(7) Tinh lién tuc (continuity): néu (X,,,X,,) c6 copula C,va (C,) >1 héi tu diém

t61 C, thi limx, =k

x—>00

C6 thé chitng minh rang « bat bién véi bat ky phép bién doi tang thuc sy T dbi voi

cac bién ngau nhién:
K(T(Xl)’T(Xz))z x(X,,X;).

Hé s6 Kendall tau va hé sb Spearman rho la cidc do do sy phut hgp déng mot vai tro
quan trong trong thong k& phi tham s6. Cédc hé s6 nay cung cap cho chiing ta céc
phuong phap kha thi dé xdc dinh hé s6 twong quan tuyén tinh nhu mot do do sy lién
két cho cdc phan phdi phi eliptic. (Nhu s& dugc chi ra sau day, trong trudng hop nay
hé sb tuong quan tuyén tinh tré thanh khong du dé biéu dién khéi niém phu thudc).

Chiing ta dinh nghia cic d¢ do nay thong qua céc copula nhu sau:
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H¢ 56 Kendall tau:

9C (uy,uy) 9C (uy,uy)

au, du,

T= 4”[0,1]2 C(uy,uy)dC (uy,uy)-1=1- 4.”.[0,1]2 du,du,.

C6 thé ching minh rang hé sé Kendall tau phit hop véi su khdc biét giita x4c suat vé
su phit hop va xdc suét vé sy khong phit hop cho cdc bién ngiu nhién doc lap (X,,Y;)

va (X,,Y,) c6 cung ham phan phdi dong thoi F va copula C:
7=P((X, - X;)(¥, -Y,)>0)- P((X, - X,)(Y, - ¥;) <0).
H¢ 56 Spearman rho:

P = 12”[0,1]2 C(uy,u, )du,du, -3 = 12-”.[0’1]2 uu,dC (u,,uy) - 3.

H¢ s6 Spearman rho ciing c6 thé dugc biéu dién theo xdc suat veé sy phu hop va

khong phii hop. Chinh xdc hon, ba vecto ddc 1ap ciing phan phdi cho trudc (X,,Y,;),

(X,.Y,) va (X,,Y;) c6 cung copula C, ta ¢
Ps:3[P((X1_X2)(Y1_Y3)>0)_P((X1_Xz)(Y1_Y3)<O)]'

1.3. Cac do do sy phu thugc

Trong phan trudc, chiing ta da gidi thiéu hé sb Kendall tau va hé sé Spearman rho 12
céc dg do sy phtu hgp. Mot han ché chinh cua khai niém nay 1a, theo tinh chat (4) trong
dinh nghia cua d6 do sy phit hop, d6 do sy phit hop bang 0 khéng suy ra sy doc lap
giita cdc bién ngiu nhién. Trong phan nay, chiing ta gidi thiéu khéi niém dg do su phu
thuée nhu mot cach dé khic phuc sy khé khin nay. PO do sy phu thude cung cip cho
ching ta mot chi s6 vé muc do lién hé 13n nhau giita hai bién ngau nhién. Y tudng mau
chdt nay dé danh gia khoang cich gitra copula lién két giita cdc cap bién ngiu nhién
cho trudc va copula tich C*. Pinh nghia tiép theo ciing voi mot s t6i thiéu cic tinh

chat cia mot ham cua 2 bién ngau nhién 1a d§ do su phu thudc.

Pinh nghia (P$ do sw phu thudc) Mot ham & xédc dinh trén cdc cip bién ngau
nhién 12 mot do do sy phu thuoc néu né thoa man céc tinh chat sau:
(1) Tinh a"d‘y dii, tinh doi xung, tinh phan xung, tinh don diéu va tinh lién tuc, nhu

trong dinh nghia vé su phil hop;

(2) Tinh chudn va tinh duong: 0=35,. <5, <5, =1;

(3) 86 khuyét manh (strong nullity): xy y =#x,. =0 khi va chi khi X, va X, doc lap.
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Céc d6 do sy phu thude phé bién nhit duoc dinh nghia nhu sau:

1. Hé s6 Hoeffding phi:

¢= 3\/10” C(u,,u,) —uu,)’ dudu, .

2. Hé s6 Schweitzer-Wolff sigma:

o= 12”

So sanh v6i hé so twong quan tuyén tinh

Cuy,uy) —uu, |du1du2.

Hé sb twong quan tuyén tinh Pearson p gitra hai bién ngau nhién X; va X, duoc dinh

nghia boi:

Cov(X,,X,)
\/Var )Var(X,) '

P(Xl’X)

bay khong phai la d do su phu thudc. Bac biét:
(1) p=0 tuong thich v61 mot cAu tric nao d6 cua su phu thudc gitra cac bién.
Chang han, Copula ldp phirong dugc dinh nghia nhu sau:
C(uyotay) =y + e[ uy (uy —1) (20, —1) |[ 1y (uy —1) (20, 1),
voi ae[-1;2]. Copula nay khédc véi copula tich. Do d6, hai bién ngau nhién c6 ciu
tric phu thudc. Tuy nhién, hé s twong quan tuyén tinh twong tng lai bang O:

Cov(X,,X,)= J.J.

[0.1]"

= aj[o 1][ 1)(2u, -1) ]dulj. [ Uy (uy —1)(2u, —1)]du2
1 1\ (1 1
=a£5uf s +5ufj Ox(§u§ s +5u§j

Chu ¥ rang hé s6 Hoeffding phi 1a ddu hiéu dé phét hién ra sy phu thudc da duoc dé
cap trudc doé gitra X va Xy:

C (u,,uy) —uu, )du,du,

1
=0.
0

P= 3\/10” C(wy,uy) —wu,)’du,du,

2
= 3\/10_‘1[[0,1]2 (2u? - 3u’ +u,)? (2u§ —3ul + uz) du,du,

= 3\/10“{0 1]2[4uf ~12u® +13u; —6u? +uﬂalu1 x\/”{o 1]2[4u§ ~12ud +13u; —6uj +u; Jdu2
=0,0451.
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(2) p khong can phu ca khoang [-1; 1]. Chiing ta ¢6 thé ching minh rang voi mot
cap bién duyén phi hop, thi mién xdc dinh cua hé sé twong quan tuyén tinh trén mot

khoang con thuc sy cta [-1; 1] trén tit ca céc copula thich hop.

Chéng han, Wang (1999) chirng minh rﬁng céc gia tri 16n nhét va nhé nhat dat dugc
boi hé s6 trong quan tuyén tinh ctia cdc bién ngau nhién tuin theo quy luat 16ga chuin
X, ~LN(y;0,) va X, ~ LN (4,;0,) duoc xdc dinh béi:

e % _1 e%1% 1

p_ = : <0, p, = S -20.

[ e [ e

Néu chon o,=1 va o0, =3, mién gid tri cia hé sé twong quan tuyén tinh 13 doan
[-0.008; 0.16].
(3) p= 0 tuong thich véi sy phu thudc hoan hao gitra cic bién ngau nhién.

Chéng han, xét copula sau:

1 1
u khi 0<u, <—u,<—,
1 1 ) 2 )
1 . 1 1
C= Euz khzOSEuZSulsl—Euz,
.1 1
u, +u, -1 khlgﬁl—guzgulgl.

Ta c¢6 Cov(U,,U,)=0, nhung P{U, =1-|2U, -1} =1, nghia la mot bién ngau nhién c6
thé dwoc du bdo mot cdch hoan hao tir cdc thong tin cia bién con lai.
1.4. Cac ham copula elliptic

Céc phén phdi elliptic ¢6 mot sb tinh chéat gidng véi phan phdi chuan nhiéu chiéu.
Caéc copula elliptic 1a cac ham copula tuong tng.

Pinh nghia (phan phoi elliptic) Vecto ngiu nhién n-chidu Y c6 phan phéi elliptic
véi cdc tham sd 1, Y va o néu ton tai mot vecto x € R" va mot ma tran ddi xuirng xac
dinh duong ¥ ¢& nxnsao cho ham dédc trung ciia Y — u# duogc viét dudi dang mot ham

dang toan phuong ¢',X¢, tirc la:
O = 9(t" Zt),

v6i ¢: R, — R 1a mot mot dnh xa chinh quy nao d6. Vaky hiéula Yy ~E (1,3,¢).
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Pinh nghia (Copula Gauss nhiéu bién) Cho L 13 ma tran d6i xtng x4c dinh duwong
v6i cdc phan tir trén dudng chéo chinh déu bang 1. Copula Gauss nhiéu bién (MGC)
duoc xac dinh boi

C(ul,...,un;R)=CIZ'R(CIZ'_1 (ul),...,qfl(un)), (2)

trong d6 ®5 12 phan phéi chuan héa nhiéu bién voi ma trén hé sé twong quan R.

Ham mat d6 xdc sut c6 dang:
f(xex,) = (B (20),n By ()] T £ (%)

trong d6 ¢ 1a dao ham hdn hop cip n ctia copula C trong biéu thirc (2), tirc 1a:

C(Irl (xl)""’Fn (xn )) = aZl,...,uncv(u’l’“‘7un) u=F(x)),...u,=F (x,) ° (3)
va f; la cdc ham mat do chuan héa fi(x;) :%Fj (%)[+s, - Ham ¢ dugc goi 1a mdt do

copula.

Ham mat d6 copula 13 thuong ciia ham mat d6 dong thoi f va tich cua tat ca cic
bién duyén f;. Ching ta ching minh két qua nay trong trudng hop 2 bién. Cho X, ~ F,
va X, ~F, la cac bién ngau nhién lién tyc trong g v6i ham phén phdi xdc suat dong
thoi F. Ching ta bién d6i tich phan xédc sudt 1a U, =F,(X,) va U, =F,(X,). Do dé,
X,=F'(U,) va X,=F,*(U,), trong d6 chiing ta thira nhan ham nghich d4o tong

quat. Néu J 1a ma trén Jacobi ctia ham da tri (Fl‘1 (U,),F;* (Uz)), thi bién d6i, ta nhan

duoc:
c(uyuy)=f(F" (u,).Fy (ug))detJ
=F(F7 (), By (uy))% (00, B () 0y, By () = 0 B () g, Fy ™ ()
=f(F (). Fy' (w,)) (00, Fy ' ()00, By (uy)
= F(F7 (), Fs™ () (0x B (%) 95, Fs (%,))
FF ( )-F, ( )

zfl(Fs(ul))fz( Fy' (4y))

Néu hai bién ngau nhién doc 1ap, thi trong biéu thirc cudi ciing tir thirc bang mau
thirc, va copula suy bién thanh hiang sé 1. Tt dinh nghia cia MGC, chiing ta c6 thé dé
dang xac dinh dugc mat d twong trng.
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Chéng han, trong truong hop phan phéi chuan nhiéu bién, ta c6:

;lexp(- %xTR"lxj _ c(CID(xl),...,d)(xn))H[ﬁexp[- %xiD

(20): R
va do do,
1 0 exp(-szR‘lxj
27)2 |R|2
o((x), .. 0 (x,)) = P
2

voi o= (dfl ()@ (u,, ))T .

“)

Trong trudng hgp phan phdi voi copula Gauss, c6 mot sy lién hé giita hé sé6 Kendall

tau va hé sb twong quan tuyén tinh Pearson rho:
2 .
T =—arcsinp .
T
Mot két qua tuong tu cé thé nhan dugc d6i véi hé sb Spearman rho:

Ps = A arcsinp .
T

Brariate Gaussian Copula density with rho=0.5
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Hinh 1. M4t d¢ ctia copula Gauss hai chiéu véi p=0.5

Gaussian Coputa with rhe = 0.1

08}

06p

u2

04

02

02 0.4 06 08
ul

Gaussian Copllawththe =05

Hinh 2. P thi chu tuyén ciia copula Gauss hai chiéu khi p thay déi
Pinh nghia (T-copula Student) Vi mot ma tran dbi xung xac dinh duong R c6
cdc phan tir trén duong chéo chinh déu bang 1, ky hiu Ty, 1a phan phdi Student ¢

nhi€u bién chuan héa véi ma tran hé so tuong quan R va s6 bac twudo v>1:

U+nj|R|—; _(v+n)
X

2

F(
T (yrreay) = [ =2 1+ Rx | Y dyd,
U n o o0 (vj(vﬂ-)g v n

r

Copula Student T nhiéu bién duoc xédc dinh boi:

C(uys.tt,; R0) =Ty, (T"1 (w))see0s T, (e, )) ,

trong d6 7' 1a nghich dao ctia ham phan phdi xdc suat Student  chuén héa véi v bac
tu do.

Ham mat dd copula twong ung c6 thé tinh dugc nho cong thirc (3) nhu sau

n _(vtn)
L 2 2 v
C(ul,...,un;R)=|R| 2 (5)

n —(v+1)

() |m(*50)) re(e)

J=1
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14
A

trong d6 @, =T, (u,). C6 thé chimg minh dugc ring copula Student ¢ cho ta cdc hé so
phu thudc dudi trén va dudi bang nhau, tirc 1a:

Jy = Ay = 2T o Nurlyl-p ,
J1i+p

trong d6 Tu. 12 xdc suét survival (survival probability) cia phan phdi Student 7 voi
v+1béc tr do. RS rang, hé sd nay ting theo p, giam theo v, va bang khong khi s bac

tu do tién ra vO cung, va ludon thoa méan p<1.

Eivariate Student Copula density with tho=0.5 and v=3

WA
T 0
uz2 0o

ul

Hinh 3. Mat d§ cia t-copula Student véi p=0.5 va v=3.

Student t-Copula with o =0.5and v =3

T e

02 04 06 oe 02 04 (121 0.8
ul ul
Student t-Copula with rha =0.5 and v = 10

Student t-Copula with rha =0.5 and v = Inf

0.8
06
~
=
04
02
02 04 06 08 02 04 06 08

ul ul

Hinh 4. P thi chu tuyén ciia -copula Student hai chiéu khi p =0.5 véi cac gia tri

khac nhau cua v.
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1.5. Copula Ac-si-mét

Cic copula Ac-si-mét 12 mot 16p cdc ham copula quan trong vi céc copula nay gidp

chiing ta ¢6 dugc cac phan tich chi tiét va mo ta tét nhidu dang ciu tric phu thudc.

Mot ham sinh copula Ac-si-mét 1a mot ham 16i va giam thuc su ¢ di tir doan [0; 1]

dén R, thoa min ¢(1)=0. Ham tya nghich déo cia ¢ dugc dinh nghia 12 mot ham
@™ di tir [0,00] dén [0; 1] thoa man:

[-1] B ¢'1(Z) khiO<ZS¢)(0),
i (Z)_{o khi ¢(0) <z <oo. ©

Néu ¢(0)=co, thi ham tya nghich dao trd thanh ham nghich dao théng thuong, tirc

la go[_l] =¢ ', va ham sinh duoc goi 1a char ché (strict). Trong tinh huéng nay, co thé

nhan dugc mot biéu dién twdng minh cho ham copula.

Pinh nghia (copula Ac-si-mét) Cho ¢ 13 mot ham sinh copula Ac-si-mét. Ham

C(u,u,) =0 (o (w,) + 9(u,))
12 mot copula Ac-si-mét.
Cic copula Ac-si-mét c6 tinh chit déi xitng (symmetric):
Cu,uy)=C(uyu,),
va tinh chat két hop (associative):
C (uy,C (uy,us))=C(C(uy,uy),us;) -

Hon nita, ¢6 thé tinh dugc hé sé Kendall tau ctia cic copula nay thong qua ham sinh

copula nhu sau:

7=1+4 1Mdu.

0¢'(u)
Xin nhéc lai rang mot ham f(7) 1a don diéu thuee sw (completely monotone) trén mot

khoang cho trude néu f(¥) lién tuc va ¢ dao ham moi cap vadi dau xen k&, nghia la:

(-1)* 57’; f(2)=0,

v&i moi ¢ thudc mién trong cua doan va véi moi sO nguyén duong k. Két qua ti€p theo

gitip ching ta tong quat héa cdc copula Ac-si-mét cho truong hop nhiéu bién.
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Pinh 1y (Kimberling, 1974) Cho ¢ la mét ham sinh copula Ac-si-mét. Ham

C:[0,1]" »[0,1] dwoc xdc dinh boi:
Cluysoy) = ¢ (p(y) + o+ 0(1,)) s
lo mot copula khi va chi khi ¢ don diéu thiee sur trén[0,].
Bay gid ching ta liét k& mot s6 ho copula Ac-si-mét.
Copula Gumbel

Mot n-copula Gumbel duge xdc dinh bdi ham sinh chit ché () =(-In())", véi

ae[l,0). V6i moi a>1, copula Gumbel c6 dang:

Hé s6 Kendall tau duoc tinh boi cong thirc r=1-a". C6 thé thay ring cic copula
1
Gumbel c6 sy phu thudc dudi trén la 4, =2-2« con hé s6 phu thudc dudi dudi bang 0

khi ¢ tién ra vd cung.

Bivariate Gumbel Copula density with alpha =10

ul

Hinh 5. Mt d ciia copula Gumbel hai chiéu véi a=10
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Gumbel Copula with alfa = 2 Gumbel Copula with a¥fa = 5

08

06 e vl A 06
o~ / ~ ~ / o / P
a3 / 3 A / £l /
oal/ ” / 04
02 o] 0z|
02 0.4 06 08 02 04 06 0g8
ut ul
Gumbel Copula with alfa = 8 Gumbel Copula with alfa = 10

08

06

u2

04 g

02 04 06 0B 02 04 08 ose
ul ul

Hinh 6. D6 thi chu tuyén ciia copula Gumbel hai chiéu vé6i cac gia tri khac nhau

ciaa «.
Copula Clayton
Mot n-copula Clayton dugc xdc dinh bdi cong thirc (6) voi ¢(u)=u* -1, vi moi

a>0. Copula Clayton c6 thé viét dudi dang sau:

1
Cluy,..uy,) ={Zui“ —n+1} °
i1

Hé s6 Kendall tau dugc tinh theo cong thirc = =ﬁ . Tuy nhién, hé s6 Spearman
rho khong c6 dugc biéu dién twong tu. Su phu thudc dudi dudi la 4, = 2_;1, ching to
rang cic copula Clayton gitp mé ta duoc sy phu thudc dudi dudi véi diéu kién a>0.
Chiing ta c6 thé ching minh rang copula Clayton c6 hé s6 phy thudc dudi trén 1a:

1 -1 1
1-2u(2u-1) 242 -1)e W —2+2(2u”-1)

fo =t =l = g =0
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Bivariate Clayton Copula density with alpha=3

0.4

ut

Hinh 7. Mit d¢ cia copula Clayton hai chiéu véi o =3

Claylon Copuia with alfa = 0.1 Clayton Copuia with aifa = 1
T / T
FFY ok
08 jy/ / "\ e 08
f \ T~
06 / o 08 > 4
g I S/ s > o
04 // /
= — / =
W)

e

s S

02 04 06 08
ul

Clayton Copula with alfa = 10

06 06
o 7 L]
3 7 ]
04 /// 04 ,7
7~ p s

02t L7 02

o

0z 04 06 08 02 o4 08 08

ul ut

Hinh 8. P thi chu tuyén ciia mdt copula Clayton véi cac gia tri khac nhau cia
tham s o

Copula Frank

-au)-1
Mot n-copula Frank dugc xdc dinh bdi ham sinh go(u):—ln[Mj 5i

voi
exp(-a)-1
a#0. Ta cé copula Frank:

n

1™ 1)

J=1

C(ul,...,un)=—%ln 1+ ( - 1)"_1
e

Vi n>3, ham sinh 12 chit ché véi diéu kién a>0. Hé sd Kendall tau duoc tinh

bdi cong thirc 7=1-4a"'[1-D, ()] va h¢ s6 Spearman rho dugc tinh theo cong thirc

ps =1-12a"'[ D, (@)~ D, ()], trong d6 D 1a ham Debye, dugc xdc dinh nhur sau:
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-1

Dj(x)zxijj:tj(exp(t)—l) dt.

Copula nay khong c6 hé sé phu thudc dudi trén, ciing khong c6 hé sé phu thudc
du6i dudi, nghiala 4, =4, =0.

Bivariate Frank Copula density with alpha=3

b6

04

u2 0 0 ul

Hinh 9. Mt dé ciia mét copula Frank 2 chiéu véi o =3

Frank Copula with affa = 0.1 Frank Copida with alfa =1

Hinh 10. D6 thi chu tuyén ciia mét copula Frank véi cdc gia tri khac nhau cia
tham s o
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PHU LUCII

Swu thay doi cau tric va mirc d§ phu thudc gitra cac cip lgi suat chi so ching

khodn thé giéi va Vnindex tirng thoi ky

Chi so

Thoi ky truée

khiing hoiing Thoi ky khiing hoiang

Thoi ky sau
khiing hoing

ASX

- Cau trﬁ’c phu thudc doi xing, dugc md t?l nho copula Student,
vGi hé s6 phu thudc dudi trén va dudi bang nhau: khong thay
doi ¢ ca hai thoi ky.

- Hé sb phu thudc dudi thoi ky khing hoang ting gip gin 2 lan
so voi thoi ky trude khing hoang.

- Cau tric phy thudc thoi ky sau khung hoang c6 sy thay
doi, lic nay duoc mé ta nho copula SJC, v6i h¢ s6 phu
thudc dudi trdi va phai khong bang nhau.

- Hé s6 phu thudc dudi dudi gan nhu thoi ky trude khing
hoang, nhung hé s6 phu thudc dudi trén rat nhd.

CAC40

- Cau tric phy thudc: trude khing hoang doi xirng, dugc mo ta
nh¢ copula Student, hé sd phu thudc duéi trén va dudi bﬁng
nhau, chuyén sang cau tric phu thudc bat ddi ximg duge md ta
nho copula SIC, véi hé sé phu thudc dudi trdi va phai khong
bang nhau.

- Hé s6 phu thudc dudi trén va dudi thoi ky trude khing hoang
cling bang 0.075424, chuyén sang thoi ky khing hoang hé s6
phu thudc dudi trén 1a 0,140931, ting hon 4 1an va hé s6 phu
thudc dudi dudi 1 0.206112 ting gap gan 7 lan.

bang 0.

so voi thoi ky trude khung hoang.

- Cau tric phu thudc: thoi ky sau khung hoang thay doi sang
dang bat doi xung, dugc mo ta bdi copula Rotated Gumbel,
chi cé hé so phu thudc dudi dudi, hé s6 phu thudc duoi trén

- H¢ ) phu thudc dudéi dudi 1a 0,145784}, d%jl gigim ci‘)n
70.7% so vo6i thoi ky khiing hoang, nhung van gap gan 7 lan

Dow

Jones

- Cau tric phu thudce: thoi ky trude khung hoang dang bat doi
xung, dugc md td nhd copula Clayton, chi c6 hé s6 phu thudc
dudi dudi, con hé sb phy thudc dudi trén bang 0, thay ddi sang
céu tric phy thudc dbi xtng, duoc mé ta nho copula SIC, ¢6 ca
hé sb phu thudc dudi trén va dudi.

- Hé sb phuy thudc dudi dudi thoi ky trude khung hoang rit nho
bang 0.002047, sang thoi ky khing hoang 1a 0,243407, ting
gap 119 1an so véi trude khung hoang, va hé sé phu thudc dudi
trén 1a 0.143644.

hé s6 phu thudc dudi trén bang 0.

- Cau tric phy thudc: thoi ky khung hoang dbi xtmg chuyén
thanh cau tric phu thudc bat d6i xing, dugc md ta nho
copula Rotated Gumbel, chi cé h¢ so phu thudc dudi dudi,

- H¢ s6 phy thudc dudi duéi da giam bang 60% so véi thoi
ky khiing hoang nhung van cao hon 72 lan so véi thoi ky
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Chi so

Thoi ky truéce

khiing hodng Thoi ky khiing hoiang

Thoi ky sau
khing hoing

tr}rdc khing hoang, con hé s6 phu thugc dudi trén tré lai
bang 0 nhu thoi ky trudc khung hoang

FTSE10
0

- Cau tric phy thude: trude khing hoang doi xirng, dugc mo ta
nhd copula Student, hé sé phy thudc dudi trén va dudi bang
nhau, chuyén sang cu tric phu thudc bat ddi ximg duge mo ta
nho copula SIC, véi hé sé phu thudc dudi trdi va phai khong
bang nhau.

- Hé s6 ' phu thuge dudi trén va dudi thoi ky trude khung hoang
cling bang 0.041068; chuyen sang thoi ky khung hoang, hé so
phu thudc dudi dudi 1a 0,243407, tang gap 6 1an so vai trude
khiung hoang, va h¢ 56 phu thudc dudi trén la 0.143644, tang
hon 3 14n so véi trudc khing hoang.

nhu thoi ky trude khung hoang.

thoi ky trudce khung hoang.

- Cau tric phu thudc: thoi ky sau khung hoang chuyén veé
cau tric phu thudc do6i xtng, dugc md ta nho copula
Student, c6 hé so phu thudc dudi trén va dudi bang nhau,

- Hé s6 phu thudc dudi dudi da giam bang 4% so véi thoi ky
khing hoang, hé s phy thudc dudi trén giam bang 7% so
v6i thoi ky khing hoang. Hé s phu thudc dudi trén va dudi
thoi ky sau khing hoang thip hon va cling bang 25% so véi

HANGS
ENG

- Cau triic phuy thudc doi xtmg, duwoc mo ta nho copula Student,
v6i hé sO phu thudc dudi trén va dudi bang nhau: khong thay
doi ¢ ca hai thoi ky.

- Hé s6 phu thudc dudi thoi ky khing hoang ting gip gan 21
lan so voi thoi ky truée khung hoang.

bang 0.

trudge khing hoang.

- Cau tric phu thudc thoi ky sau khiing hoang cé su thay
do6i, ldc nay dugc md ta nho copula Rotated Gumbel, chi c6
hé so phu thudc duoi dudi con hé so phu thudc dudi trén

- Hé‘sé phu thudc dudi dudi thoi ky sau khung hoang tang
1.2 1an so voi thoi ky khung hoang va gap 25.4 lan thoi ky

IC1

- Céu tric phu thudc: trude khung hoang doi xting, dugc md ta nho
copula Student, hé s& phu thuoc dudi trén va dudi bang nhau,
chuyen sang cau tric phu thude bat dbi xung dugc mo ta nho
copula SJC, voi hé sb phu thudc dudi trdi va phai khong bang nhau.

- Hé s6  phu thudc duoi trén va dudi thoi ky trude khung hoang
cling bang 0.016339, chuyen sang thoi ky khung hoang hé so
phu thudc dudi trén 1a 0.107323709, tang hon 6.6 lan va hé sb
phu thudc dudi dudi 1a 0.087053 ting gip gan 5.3 lan.

- Cau tric phu thudce: thoi ky sau khung hoang thay dbi sang
dang bat do6i xtng, dugc mo ta boi copula Clayton, chi c6 hé
$0 phu thudc dudi dudi, hé so phu thudc dudi trén bang 0.

- Hé s6 phy thudc dudi duéi 1a 3.39E-07, da gidm rat manh
so voi cd hai thoi ky trude, gan nhu bang 0.
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Chi so

Thoi ky truéce
khing hoing

Thoi ky sau

Thoi ky khiing hodng khiing hoang

KOSPI

- Cau trdc phu thudc: thoi ky trude khung hoang dang bat doi
xtung, dugc md td nhd copula Clayton, chi cé hé s6 phu thudc
dudi dudi, con hé sb phy thudc dudi trén bang 0, thay ddi sang
céu tric phu thugc doi xtng, duge mo ta nho copula Student,
c6 hé sd phu thudce dudi trén va dudi b?"mg nhau.

- H¢ s6 phu thugc dudi dusi thoi ky trude khing hoang rat nhé
bang 0.000909, sang thoi ky khung hoang tang 1én 0.087382,
tdng gap 96 lan so véi trude khung hodng.

- Cau tric phu thudc doi xing, dugc mo td nhd copula
Student, v6i hé sd phu thudc dudi trén va dudi béng nhau:
khong thay ddi & ca hai thoi ky.

- Hé s6 phu thudc dudi trén va dudi thoi ky khung hoang
giam cdn 3.3% so vé6i thoi ky khung hoang, nhung hé sb
phu thudc dudi dudi van cao hon 3 lan so véi hé sé phu
thudc dudi dudi thoi ky trude khung hoang.

Nasdaq

- Cau tric phu thudc: trude khung hoang doi xung, dugc md ta
nhd copula Student, hé sé phy thudc dudi trén va dudi bang
nhau, chuyén sang cau tric phu thudc bat ddi ximg duge md ta
nhd copula SIC, v6i hé s phy thuoc dudi trdi va phai khong

bﬁng nhau.

- Hé s6 phu thudc dudi trén va dudi thoi ky trude khing hoang
cling bang 0.00432, chuyén sang thoi ky khung hoang hé sd
phu thudc dudi trén 12 0.144291414, tang hon 33 14n va hé sb
phu thudc dudi dudi 12 0.232965 ting gép gan 54 lan.

- Cau tric phu thudc: thoi ky sau khung hoang thay doi sang
dang bat dbi xtng, dugc md ta boi copula Clayton, chi c6 hé
s6 phu thudc dudi dudi, hé sé phu thude dudi trén bang 0.

- Hé sb phu thudc dudi dudi 1a 0.054137, da giam con 23%
s0 v6i thoi ky khung hoang nhung van cao gp 12 lan so voi
thoi ky trude khung hoang.

Nikkei2
25

- Cau tric phu thugc doi xung,

voi hé s6 phu thugc dudi trén va dudi bang nhau: khong thay

d6i & ca hai thoi ky.

- Hé sb phu thudc dudi thoi ky khing hoang ting gip gin 6 lan
so vdi thoi ky trude khing hoang.

dugc md ta nho copula Student,

- Cau tric phu thudc: thoi ky sau khung hoang thay doi sang
dang do6i xtng, dugc md ta boi copula Plackett, cling cé h¢
sO phu thudc dudi dudi va hé s6 phu thudc dudi trén bang
nhau.

- Hé s6 phu thudc dudi trén va dudi thoi ky sau khung hoang
déu bang 0.

SSE

- Cau tric phy thudc: trude khiung hoang doi xirng, dugc mo ta
nho copula Student, hé sd phu thudc duéi trén va dudi bﬁng
nhau, chuyén sang cau tric phu thudc bat ddi ximg duge md ta
nhd copula SIC, v6i hé s phy thuoc dudi trdi va phai khong

bang nhau.




172

. A Thoi ky truée LS L - Thoi ky sau
Chi so khiing hoiing Thoi ky khiing hodng khiing hoiing

- H¢ s6 phu thudc dudi trén va dudi thoi ky trude khung hoang

cling bang 0.018035, chuyen sang thoi ky khing hoang hé sO

phu thudce dudi trén la 0.00949257, giam con mot nira va hé 56

phu thudc dudi dudi 1a 0.024462 chi tang 1.4 lan.
- Céu trdc phy thugc: thoi ky sau khung hoang chuyén vé
cau tric phy thugc doi xtimg, dugc mé ta nho copula
Student, c¢6 hé s6 phy thudc dudi trén va dudi bang nhau,
nhu thoi ky trude khung hoang.
- Hé s6 phu thudc dudi dudi da giam mot nira so véi thoi ky
khung hoang, va con giam so voi thoi ky trude khung
hoang, chi con bang 70% so voéi thoi ky trude khung hoang.

- Cau trli’c phu thudc doi xing, dugc md t?l nho copula Student,

vGi hé s6 phu thudc dudi trén va dudi bang nhau: khong thay

doi ¢ ca hai thoi ky.

- Hé sb phu thudc dudi thoi ky khing hoang ting gip rudi so

vo6i thoi ky trude khing hoang.

STI - Cau tric phy thudc thoi ky sau khung hoang c6 sy thay

doi, lic nay dugc mé ta nho copula Clayton, chi ¢6 hé s6
phu thudc dudi dudi con hé s6 phu thudc dudi trén bang 0.
- Hé s phu thudc dudi dudi thoi ky sau khing hoang giam
con 11% so vai thoi ky khung hoang va ciling giam con 16%
so vdi thoi ky trude khing hoang.

- Cau tric phu thudc doi xtmg, duoc m6 ta nho copula Student,

vGi hé sO phu thudc dudi trén va dudi bang nhau: khong thay

d6i o ca hai thoi ky.

- Hé sb phy thudc dudi thoi ky khung hoang ting gép 17 1an so

voi thoi ky trude khing hoang.

TAIEX

- Cau tric phy thudc thoi ky sau khung hoang c6 sy thay
dbi, lic nay dugc md ta nho copula Clayton, chi c6 hé s6
phu thudc dudi dudi con hé s& phu thudc dudi trén bang 0.

- Hé s phuy thudc dudi dudi thoi ky sau khing hoang giam
con 8% so voi thoi ky khung hoang nhung tang mot chut,
gap 1,4 1an so voi thoi ky trudc khung hoang.

Nguon: phdn tich cua tdc gia
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PHU LUC III
Két qua hdi quy phan vi nghién ciru cu triic phu thude giira thi truong
chimg khodn Viét Nam va mét so thi trwong chirg khoan thé giéi
Két qua hoi quy phéan vi md hinh
Q vwindes (11X ) = a0 (£)+ B (1) ropsop + 7 (1) 7sps00 Deis + 14 (1)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.013403 0.000472 -28.41748 0
0.15 RSP500 0.261324 0.036331 7.192881 0 0.045952
DCRISIS*RSP500 0.113452 0.044675 2.539472 0.0112
C -0.012934 0.000474 -27.27044 0
0.16 RSP500 0.256301 0.036041 7.11135 0 0.046075
DCRISIS*RSP500 0.128662 0.044245 2.907911 0.0037
C -0.012303 0.000482 -25.52316 0
0.17 RSP500 0.244768 0.036307 6.741679 0 0.045969
DCRISIS*RSP500 0.139683 0.044317 3.151881 0.0016
C -0.011656 0.000495 -23.54406 0
0.18 RSP500 0.251239 0.03709 6.773854 0 0.045828
DCRISIS*RSP500 0.125036 0.044914 2.783876 0.0054
C -0.011044 0.000498 -22.18544 0
0.19 RSP500 0.250788 0.038072 6.587223 0 0.045551
DCRISIS*RSP500 0.119517 0.046432 2.573992 0.0101
C -0.010449 0.000496 -21.07984 0
0.2 RSP500 0.252536 0.040256 6.273236 0 0.04481
DCRISIS*RSP500 0.117642 0.048391 2.43106 0.0151
C -0.009619 0.000485 -19.81881 0
0.21 RSP500 0.232051 0.039016 5.947556 0 0.044243
DCRISIS*RSP500 0.154383 0.04914 3.141694 0.0017
C -0.008989 0.000471 -19.08219 0
0.22 RSP500 0.235256 0.039567 5.945739 0 0.044212
DCRISIS*RSP500 0.151567 0.052453 2.889583 0.0039
C -0.008512 0.000458 -18.59361 0
0.23 RSP500 0.242832 0.041685 5.825409 0 0.044118
DCRISIS*RSP500 0.14402 0.055409 2.599234 0.0094
C -0.007918 0.000439 -18.03935 0
0.24 RSP500 0.245641 0.039522 6.215343 0 0.043766
DCRISIS*RSP500 0.135454 0.054867 2.468769 0.0136
C -0.007381 0.000416 -17.72361 0
0.25 RSP500 0.251529 0.038061 6.608497 0 0.04327
DCRISIS*RSP500 0.14502 0.054906 2.641229 0.0083
C -0.006877 0.000394 -17.46943 0
0.26 RSP500 0.246506 0.034962 7.050611 0 0.042752
DCRISIS*RSP500 0.164543 0.053586 3.070637 0.0022
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.006509 0.000375 -17.36974 0
0.27 RSP500 0.240594 0.033384 7.206944 0 0.04217
DCRISIS*RSP500 0.160346 0.056816 2.822181 0.0048
C -0.006094 0.000359 -16.97092 0
0.28 RSP500 0.233444 0.032905 7.09449 0 0.04121
DCRISIS*RSP500 0.169867 0.060032 2.829591 0.0047
C -0.005683 0.000342 -16.60158 0
0.29 RSP500 0.239402 0.032535 7.358191 0 0.040424
DCRISIS*RSP500 0.151172 0.063713 2.37269 0.0177
C -0.005269 0.00033 -15.95672 0
0.3 RSP500 0.237797 0.032577 7.299612 0 0.039574
DCRISIS*RSP500 0.169625 0.063793 2.658976 0.0079
C -0.004928 0.00032 -15.38316 0
0.31 RSP500 0.231487 0.032864 7.043724 0 0.038689
DCRISIS*RSP500 0.174385 0.066611 2.617962 0.0089
C -0.0045 0.000309 -14.56798 0
0.32 RSP500 0.224055 0.033578 6.672623 0 0.038053
DCRISIS*RSP500 0.173273 0.07181 2.412946 0.0159
C -0.004207 0.000304 -13.83382 0
0.33 RSP500 0.219827 0.03466 6.342317 0 0.037475
DCRISIS*RSP500 0.20168 0.069436 2.904561 0.0037
C -0.003908 0.000298 -13.09139 0
0.34 RSP500 0.216294 0.035919 6.021674 0 0.036962
DCRISIS*RSP500 0.206678 0.070948 2.913108 0.0036
C -0.003646 0.000295 -12.36389 0
0.35 RSP500 0.215181 0.036971 5.82025 0 0.036523
DCRISIS*RSP500 0.205214 0.073661 2.785922 0.0054
C -0.003371 0.000288 -11.68913 0
0.36 RSP500 0.207489 0.037676 5.50725 0 0.036058
DCRISIS*RSP500 0.220151 0.062049 3.548001 0.0004
C -0.003112 0.000283 -10.97917 0
0.37 RSP500 0.207966 0.037599 5.531099 0 0.035645
DCRISIS*RSP500 0.219607 0.061443 3.574156 0.0004
C -0.002898 0.00028 -10.34057 0
0.38 RSP500 0.201182 0.037522 5.361683 0 0.035154
DCRISIS*RSP500 0.218524 0.068019 3.212681 0.0013
C -0.0026 0.000273 -9.518377 0
0.39 RSP500 0.19087 0.036966 5.16333 0 0.034592
DCRISIS*RSP500 0.255077 0.054726 4.660988 0
C -0.002368 0.000271 -8.73625 0
0.4 RSP500 0.187798 0.036682 5.119621 0 0.034027
DCRISIS*RSP500 0.228059 0.065986 3.456178 0.0006
041 C -0.002081 0.000266 -7.820045 0 0.03363
RSP500 0.1831 0.036254 5.050536 0
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RSP500 0.23949 0.060333 3.969441 0.0001
C -0.001799 0.000263 -6.839656 0
0.42 RSP500 0.189022 0.035893 5.266208 0 0.033221
DCRISIS*RSP500 0.240193 0.057866 4.150873 0
C -0.001519 0.00026 -5.840135 0
0.43 RSP500 0.187109 0.03566 5.246962 0 0.032887
DCRISIS*RSP500 0.248683 0.05668 4.387508 0
C -0.00125 0.000258 -4.839545 0
0.44 RSP500 0.184852 0.035418 5.219207 0 0.032603
DCRISIS*RSP500 0.248771 0.056426 4.408771 0
C -0.001002 0.000256 -3.909658 0.0001
0.45 RSP500 0.166862 0.034239 4.873469 0 0.032466
DCRISIS*RSP500 0.264496 0.055858 4.735144 0
C -0.00077 0.000256 -3.002692 0.0027
0.46 RSP500 0.173469 0.033968 5.106892 0 0.03237
DCRISIS*RSP500 0.255777 0.056171 4.553589 0
C -0.000485 0.000256 -1.892001 0.0586
0.47 RSP500 0.162285 0.032875 4.936402 0 0.032274
DCRISIS*RSP500 0.26436 0.055981 4.722281 0
C -0.000274 0.000258 -1.064724 0.2871
0.48 RSP500 0.164202 0.032719 5.018503 0 0.032226
DCRISIS*RSP500 0.260518 0.056203 4.635291 0
C -5.81E-05 0.000259 -0.224198 0.8226
0.49 RSP500 0.168206 0.032761 5.134293 0 0.031983
DCRISIS*RSP500 0.254541 0.05656 4.500375 0
C 0.000204 0.000261 0.779882 0.4355
0.5 RSP500 0.178223 0.033251 5.359941 0 0.031876
DCRISIS*RSP500 0.242136 0.057494 4.211462 0
C 0.000418 0.000263 1.589923 0.112
0.51 RSP500 0.178044 0.033207 5.361697 0 0.031708
DCRISIS*RSP500 0.240359 0.058039 4.141347 0
C 0.000688 0.000265 2.593572 0.0096
0.52 RSP500 0.179964 0.033302 5.404038 0 0.031493
DCRISIS*RSP500 0.235974 0.059024 3.997927 0.0001
C 0.000906 0.000268 3.385002 0.0007
0.53 RSP500 0.183626 0.033536 5.475533 0 0.031505
DCRISIS*RSP500 0.230326 0.05981 3.850965 0.0001
C 0.001147 0.00027 4.25328 0
0.54 RSP500 0.179899 0.033247 5.41093 0 0.031458
DCRISIS*RSP500 0.237907 0.059708 3.984486 0.0001
C 0.001428 0.000274 5.207998 0
0.55 RSP500 0.185479 0.033848 5.47976 0 0.031407
DCRISIS*RSP500 0.223704 0.062295 3.591026 0.0003
0.56 C 0.001669 0.000278 5.999628 0 0.031286
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
RSP500 0.188941 0.034203 5.524183 0
DCRISIS*RSP500 0.218048 0.063731 3.421365 0.0006
C 0.001898 0.000281 6.742283 0
0.57 RSP500 0.186729 0.033994 5.492938 0 0.031099
DCRISIS*RSP500 0.218168 0.064919 3.360598 0.0008
C 0.002198 0.000287 7.671759 0
0.58 RSP500 0.187564 0.033812 5.547328 0 0.030864
DCRISIS*RSP500 0.21459 0.064736 3.314847 0.0009
C 0.002451 0.00029 8.454688 0
0.59 RSP500 0.181347 0.033962 5.339633 0 0.030624
DCRISIS*RSP500 0.218503 0.06293 3.472153 0.0005
C 0.002751 0.000294 9.349026 0
0.6 RSP500 0.180065 0.03406 5.286757 0 0.030292
DCRISIS*RSP500 0.217043 0.061034 3.556101 0.0004
C 0.003086 0.000299 10.31598 0
0.61 RSP500 0.182202 0.034171 5.332136 0 0.029906
DCRISIS*RSP500 0.211852 0.057907 3.658503 0.0003
C 0.00347 0.000304 11.41327 0
0.62 RSP500 0.190626 0.03426 5.564175 0 0.029526
DCRISIS*RSP500 0.19992 0.054441 3.672234 0.0002
C 0.003903 0.000311 12.55291 0
0.63 RSP500 0.209329 0.034977 5.984681 0 0.029317
DCRISIS*RSP500 0.177272 0.052424 3.38148 0.0007
C 0.004209 0.000316 13.3122 0
0.64 RSP500 0.212146 0.035794 5.926887 0 0.029306
DCRISIS*RSP500 0.171658 0.051707 3.319809 0.0009
C 0.004453 0.00032 13.92896 0
0.65 RSP500 0.214622 0.036319 5.909315 0 0.029196
DCRISIS*RSP500 0.170159 0.051539 3.301535 0.001
C 0.004707 0.000323 14.58687 0
0.66 RSP500 0.211979 0.037046 5.722076 0 0.028742
DCRISIS*RSP500 0.175492 0.051999 3.374893 0.0007
C 0.005212 0.000331 15.74197 0
0.67 RSP500 0.207405 0.03931 5.276157 0 0.028325
DCRISIS*RSP500 0.185396 0.054901 3.376901 0.0007
C 0.005736 0.00034 16.85103 0
0.68 RSP500 0.219006 0.041336 5.298139 0 0.028234
DCRISIS*RSP500 0.162699 0.054708 2.973929 0.003
C 0.00601 0.000343 17.51446 0
0.69 RSP500 0.221532 0.042125 5.258891 0 0.028199
DCRISIS*RSP500 0.164118 0.056151 2.922775 0.0035
C 0.006281 0.000345 18.22646 0
0.7 RSP500 0.230628 0.042655 5.406852 0 0.028042
DCRISIS*RSP500 0.158921 0.058435 2.719606 0.0066
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C 0.00664 0.000351 18.91869 0
0.71 RSP500 0.221474 0.043698 5.068251 0 0.02788
DCRISIS*RSP500 0.173241 0.064942 2.66763 0.0077
C 0.007017 0.000361 19.45924 0
0.72 RSP500 0.20228 0.046658 4.335332 0 0.027625
DCRISIS*RSP500 0.191112 0.069817 2.737321 0.0062
C 0.007376 0.000366 20.13527 0
0.73 RSP500 0.211739 0.04748 4.459504 0 0.027431
DCRISIS*RSP500 0.193577 0.067911 2.850439 0.0044
C 0.007794 0.000376 20.73746 0
0.74 RSP500 0.21689 0.050158 4.324143 0 0.027598
DCRISIS*RSP500 0.194439 0.068241 2.849306 0.0044
C 0.008178 0.000384 21.29357 0
0.75 RSP500 0.201248 0.050827 3.959508 0.0001 0.027786
DCRISIS*RSP500 0.199896 0.075187 2.658633 0.0079
C 0.008532 0.000388 21.98096 0
0.76 RSP500 0.202191 0.05245 3.854912 0.0001 0.027848
DCRISIS*RSP500 0.193438 0.086634 2.232813 0.0257
C 0.009232 0.000405 22.77468 0
0.77 RSP500 0.210621 0.052996 3.974313 0.0001 0.02788
DCRISIS*RSP500 0.163541 0.082861 1.973679 0.0485
C 0.009782 0.00042 23.29286 0
0.78 RSP500 0.201927 0.051541 3.917803 0.0001 0.028014
DCRISIS*RSP500 0.155632 0.06447 2.414018 0.0158
C 0.010398 0.000446 23.32957 0
0.79 RSP500 0.209015 0.051027 4.096165 0 0.028284
DCRISIS*RSP500 0.159913 0.072999 2.19061 0.0286
C 0.010859 0.000457 23.78345 0
0.8 RSP500 0.207514 0.051371 4.039535 0.0001 0.028502
DCRISIS*RSP500 0.169898 0.069446 2.446475 0.0145
C 0.011362 0.000468 24.26655 0
0.81 RSP500 0.224475 0.050091 4.481331 0 0.028249
DCRISIS*RSP500 0.156375 0.065365 2.392343 0.0168
C 0.011961 0.000483 24.74905 0
0.82 RSP500 0.226682 0.050178 4.517553 0 0.028113
DCRISIS*RSP500 0.171044 0.065868 2.59677 0.0095
C 0.012545 0.000497 25.26085 0
0.83 RSP500 0.225914 0.052472 4.3054 0 0.028155
DCRISIS*RSP500 0.163842 0.064426 2.54311 0.011
C 0.013217 0.000523 25.29367 0
0.84 RSP500 0.235686 0.054646 4.312933 0 0.027788
DCRISIS*RSP500 0.161866 0.066648 2.428667 0.0152
0.85 C 0.014105 0.00058 24.30436 0 0.027129
RSP500 0.23217 0.061012 3.805317 0.0001
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RSP500 0.169547 0.074535 2.274731 0.023
C 0.014929 0.00066 22.63309 0
0.86 RSP500 0.196447 0.073537 2.671411 0.0076 0.026366
DCRISIS*RSP500 0.214073 0.091474 2.340261 0.0193
C 0.016144 0.000718 22.47012 0
0.87 RSP500 0.17535 0.08203 2.137629 0.0326 0.02635
DCRISIS*RSP500 0.248162 0.103089 2.407265 0.0161
C 0.017107 0.000673 25.41521 0
0.88 RSP500 0.160682 0.078432 2.04868 0.0406 0.026314
DCRISIS*RSP500 0.273128 0.095507 2.859753 0.0043
C 0.01822 0.000631 28.89311 0
0.89 RSP500 0.126003 0.063269 1.991557 0.0465 0.02746
DCRISIS*RSP500 0.334177 0.077877 4.291087 0
C 0.019039 0.000636 29.93686 0
0.9 RSP500 0.142732 0.072228 1.976138 0.0482 0.028714
DCRISIS*RSP500 0.311736 0.084403 3.693417 0.0002
C 0.02171 0.000808 26.86976 0
0.92 RSP500 0.197241 0.095349 2.068625 0.0387 0.029735
DCRISIS*RSP500 0.285783 0.104829 2.726174 0.0065
C 0.023208 0.000859 27.00433 0
0.93 RSP500 0.227811 0.078884 2.887917 0.0039 0.029995
DCRISIS*RSP500 0.240456 0.113469 2.119126 0.0342

Nguon: NCS tinh todn tir s6 liéu da thu thdp
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Két qua hoi quy phan vimd hinh Q... (1|X )= a(t)+B(t) 1 +¥ (t) rsy Doy +u (1)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.042619 0.001082 -39.39699 0
0.01 RASX -0.146232 0.044432 -3.291111 0.001 0.008509
DCRISIS*RASX 0.257431 0.04617 5.575712 0
C -0.014232 0.000533 -26.69285 0
0.14 RASX 0.24186 0.043687 5.536186 0 0.026544
DCRISIS*RASX 0.133487 0.055021 2.426132 0.0153
C -0.005531 0.000359 -15.40118 0
0.3 RASX 0.251919 0.041661 6.046837 0 0.027676
DCRISIS*RASX 0.1666 0.082641 2.015953 0.0439
C -0.005034 0.000345 -14.6102 0
0.31 RASX 0.232862 0.041112 5.664126 0 0.026599
DCRISIS*RASX 0.171951 0.074489 2.3084 0.0211
C -0.004664 0.000332 -14.05232 0
0.32 RASX 0.23571 0.040875 5.766626 0 0.025762
DCRISIS*RASX 0.178122 0.072292 2.463929 0.0138
C -0.004449 0.000326 -13.66195 0
0.33 RASX 0.229148 0.040675 5.633587 0 0.024953
DCRISIS*RASX 0.190782 0.071667 2.662046 0.0078
C -0.004127 0.000315 -13.09884 0
0.34 RASX 0.218013 0.040271 5.413682 0 0.024085
DCRISIS*RASX 0.212742 0.071164 2.989475 0.0028
C -0.003777 0.000305 -12.40106 0
0.35 RASX 0.200777 0.040189 4.995827 0 0.023399
DCRISIS*RASX 0.234695 0.070242 3.341231 0.0008
C -0.003306 0.000291 -11.34366 0
0.36 RASX 0.188506 0.03988 4.726853 0 0.022983
DCRISIS*RASX 0.254693 0.069869 3.645312 0.0003
C -0.002961 0.000283 -10.47348 0
0.37 RASX 0.1836 0.039539 4.643525 0 0.022787
DCRISIS*RASX 0.263125 0.069318 3.795921 0.0002
C -0.002642 0.000275 -9.5944 0
0.38 RASX 0.181103 0.038928 4.652246 0 0.022693
DCRISIS*RASX 0.263095 0.068192 3.858171 0.0001
C -0.002278 0.000268 -8.501768 0
0.39 RASX 0.176031 0.038138 4.615615 0 0.022699
DCRISIS*RASX 0.260253 0.067732 3.842414 0.0001
C -0.002088 0.000266 -7.863031 0
0.4 RASX 0.173266 0.037891 4.572777 0 0.022706
DCRISIS*RASX 0.260159 0.068204 3.814432 0.0001
C -0.001893 0.000263 -7.190558 0
0.41 RASX 0.170373 0.037568 4.535068 0 0.022769
DCRISIS*RASX 0.26589 0.068572 3.877533 0.0001
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C -0.001629 0.00026 -6.255595 0
0.42 RASX 0.166525 0.037104 4.48809 0 0.022669
DCRISIS*RASX 0.280093 0.069124 4.052033 0.0001
C -0.001448 0.000259 -5.587498 0
0.43 RASX 0.161543 0.036869 4.381535 0 0.022542
DCRISIS*RASX 0.296524 0.070279 4.21923 0
C -0.001241 0.000258 -4.803887 0
0.44 RASX 0.165772 0.036881 4.494799 0 0.022374
DCRISIS*RASX 0.305439 0.071923 4.24677 0
C -0.001028 0.000257 -3.990762 0.0001
0.45 RASX 0.162617 0.036686 4.432699 0 0.022263
DCRISIS*RASX 0.296896 0.070358 4.219801 0
C -0.000788 0.000257 -3.070836 0.0022
0.46 RASX 0.157968 0.036482 4.330035 0 0.022095
DCRISIS*RASX 0.308197 0.070545 4.368829 0
C -0.000582 0.000256 -2.27408 0.023
0.47 RASX 0.154184 0.036176 4.262025 0 0.021899
DCRISIS*RASX 0.313904 0.070584 4.447238 0
C -0.000425 0.000256 -1.660325 0.097
0.48 RASX 0.157272 0.036204 4.344096 0 0.021611
DCRISIS*RASX 0.318631 0.071578 4.451538 0
C -1.61E-04 0.000257 -0.629359 0.5292
0.49 RASX 0.166255 0.036063 4.610173 0 0.021134
DCRISIS*RASX 0.321171 0.073248 4.384738 0
C 0.000166 0.000257 0.643045 0.5203
0.50 RASX 0.170938 0.035674 4.791723 0 0.020853
DCRISIS*RASX 0.298645 0.072385 4.125772 0
C 0.00041 0.000258 1.586343 0.1128
0.51 RASX 0.172851 0.035574 4.858888 0 0.020589
DCRISIS*RASX 0.296792 0.073483 4.038901 0.0001
C 0.000611 0.00026 2.350209 0.0188
0.52 RASX 0.181727 0.035719 5.087648 0 0.020254
DCRISIS*RASX 0.292052 0.073824 3.956067 0.0001
C 0.000802 0.000261 3.066233 0.0022
0.53 RASX 0.179552 0.035612 5.041859 0 0.020038
DCRISIS*RASX 0.295771 0.0743 3.980774 0.0001
C 0.001019 0.000264 3.860865 0.0001
0.54 RASX 0.187114 0.035634 5.250972 0 0.0198
DCRISIS*RASX 0.291365 0.074739 3.898448 0.0001
C 0.001314 0.000268 4.901051 0
0.55 RASX 0.185668 0.035664 5.206088 0 0.019591
DCRISIS*RASX 0.297082 0.075213 3.949883 0.0001
0.56 C 0.001608 0.000273 5.886997 0 0.01926
RASX 0.182333 0.035676 5.110796 0
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DCRISIS*RASX 0.303397 0.076172 3.983044 0.0001
C 0.001902 0.000279 6.810103 0
0.57 RASX 0.168393 0.035733 4.71253 0 0.01896
DCRISIS*RASX 0.311182 0.078388 3.969744 0.0001
C 0.002214 0.000286 7.734999 0
0.58 RASX 0.153594 0.036143 4.249569 0 0.018665
DCRISIS*RASX 0.315668 0.083299 3.78957 0.0002
C 0.002498 0.000293 8.51355 0
0.59 RASX 0.143521 0.036783 3.901804 0.0001 0.018356
DCRISIS*RASX 0.312922 0.095506 3.276474 0.0011
C 0.002813 0.0003 9.382293 0
0.6 RASX 0.146409 0.03741 3.913691 0.0001 0.018046
DCRISIS*RASX 0.317549 0.094017 3.377557 0.0007
C 0.003184 0.00031 10.28061 0
0.61 RASX 0.137869 0.038213 3.607892 0.0003 0.017709
DCRISIS*RASX 0.312447 0.117601 2.656851 0.0079
C 0.003428 0.000315 10.87316 0
0.62 RASX 0.144198 0.038857 3.710991 0.0002 0.017222
DCRISIS*RASX 0.305236 0.116178 2.627321 0.0087
C 0.003799 0.000321 11.83555 0
0.63 RASX 0.157249 0.039982 3.932996 0.0001 0.01678
DCRISIS*RASX 0.273288 0.113987 2.39754 0.0166
C 0.004152 0.000326 12.72074 0
0.64 RASX 0.154431 0.040404 3.822139 0.0001 0.016479
DCRISIS*RASX 0.26477 0.113978 2.322989 0.0203
C 0.00442 0.00033 13.41151 0
0.65 RASX 0.150714 0.040326 3.737358 0.0002 0.016134
DCRISIS*RASX 0.259881 0.115427 2.251482 0.0244
C 0.00489 0.000335 14.57773 0
0.66 RASX 0.165398 0.040809 4.053017 0.0001 0.015748
DCRISIS*RASX 0.246037 0.119729 2.054956 0.04
C 0.005342 0.000342 15.6379 0
0.67 RASX 0.171556 0.041333 4.150544 0 0.015396
DCRISIS*RASX 0.250238 0.1171 2.136954 0.0327
C 0.005683 0.000346 16.4169 0
0.68 RASX 0.182551 0.042253 4.320469 0 0.015182
DCRISIS*RASX 0.247041 0.116351 2.12324 0.0338
C 0.006061 0.00035 17.32822 0
0.69 RASX 0.182836 0.042631 4.288778 0 0.015009
DCRISIS*RASX 0.255421 0.117558 2.172712 0.0299
C 0.006389 0.000353 18.0728 0
0.7 RASX 0.184268 0.043294 4.256228 0 0.014814
DCRISIS*RASX 0.261497 0.121804 2.146868 0.0319
0.71 C 0.00676 0.00036 18.80267 0 0.014596
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RASX 0.184703 0.044574 4.14373 0
DCRISIS*RASX 0.267166 0.125958 2.121071 0.034
C 0.007203 0.000369 19.53174 0
0.72 RASX 0.174356 0.046361 3.760825 0.0002 0.01447
DCRISIS*RASX 0.268 0.130454 2.054362 0.04
C 0.007563 0.000377 20.04626 0
0.73 RASX 0.169497 0.048209 3.515836 0.0004 0.014464
DCRISIS*RASX 0.270138 0.13022 2.074477 0.0381
C 0.007877 0.000382 20.61272 0
0.74 RASX 0.177506 0.048741 3.641851 0.0003 0.014659
DCRISIS*RASX 0.253853 0.132755 1.91219 0.056
C 0.008259 0.00039 21.19346 0
0.75 RASX 0.184722 0.050137 3.68433 0.0002 0.014803
DCRISIS*RASX 0.260202 0.130954 1.98698 0.047
C 0.018519 0.000648 28.56063 0
0.89 RASX 0.158542 0.073898 2.145413 0.032 0.016688
DCRISIS*RASX 0.253323 0.107323 2.360369 0.0183
C 0.019132 0.000646 29.60236 0
0.9 RASX 0.173552 0.074762 2.321385 0.0203 0.01785
DCRISIS*RASX 0.23221 0.105179 2.207765 0.0274
C 0.021507 0.000744 28.90985 0
0.92 RASX 0.162922 0.069512 2.3438 0.0192 0.018391
DCRISIS*RASX 0.223358 0.089668 2.490943 0.0128
C 0.022964 0.000929 24.71815 0
0.93 RASX 0.1926 0.080223 2.400819 0.0164 0.016638
DCRISIS*RASX 0.226753 0.114192 1.985707 0.0472

Nguén: NCS tinh todn tir s6 liéu da thu thip

Két qua hoi quy phéan vi md hinh

rVNzndex( X) = (1) +f (1) repcao + 7 (1) TeacaoDepis T 1 (1)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.017995 0.000724 -24.84487 0
0.1 RCAC40 0.19679 0.028196 6.979397 0 0.033638
DCRISIS*RCAC40 0.140139 0.066767 2.098936 0.036
C -0.017009 0.000673 -25.28296 0
0.11 RCAC40 0.210723 0.036292 5.806384 0 0.033055
DCRISIS*RCAC40 0.117051 0.055062 2.125809 0.034
C -0.014804 0.000579 -25.54859 0
0.13 RCAC40 0.206848 0.04714 4.387937 0 0.034849
DCRISIS*RCAC40 0.122564 0.054811 2.236141 0.025
C -0.014124 0.00056 -25.19953 0
0.14 RCAC40 0.207697 0.048235 4.305966 0 0.035626
DCRISIS*RCAC40 0.127455 0.053886 2.365263 0.018
0.15 C -0.013476 0.000532 -25.33196 0 0.036028
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RCAC40 0.192303 0.046163 4.165728 0
DCRISIS*RCAC40 0.151124 0.051929 2.91023 0.004
C -0.012587 0.00049 -25.69658 0
0.16 RCAC40 0.200486 0.038236 5.243327 0 0.036743
DCRISIS*RCAC40 0.140504 0.045307 3.101141 0.002
C -0.011871 0.000474 -25.05409 0
0.17 RCAC40 0.200267 0.032592 6.144716 0 0.037771
DCRISIS*RCAC40 0.132127 0.042095 3.138802 0.002
C -0.01123 0.000469 -23.92755 0
0.18 RCAC40 0.172714 0.029153 5.924469 0 0.03863
DCRISIS*RCAC40 0.151986 0.039882 3.810901 1E-04
C -0.010719 0.000476 -22.5333 0
0.19 RCAC40 0.182028 0.028027 6.494787 0 0.039232
DCRISIS*RCAC40 0.148566 0.042831 3.468685 SE-04
C -0.010336 0.000481 -21.50462 0
0.2 RCAC40 0.185016 0.027704 6.678238 0 0.039054
DCRISIS*RCAC40 0.15341 0.04588 3.343722 8E-04
C -0.009642 0.000477 -20.20264 0
0.21 RCAC40 0.196409 0.027026 7.26751 0 0.038664
DCRISIS*RCAC40 0.167118 0.045214 3.696113 2E-04
C -0.00908 0.00047 -19.3224 0
0.22 RCAC40 0.209809 0.027621 7.595868 0 0.038622
DCRISIS*RCAC40 0.170901 0.04357 3.922477 1E-04
C -0.008502 0.000456 -18.65925 0
0.23 RCAC40 0.206897 0.02801 7.386411 0 0.03833
DCRISIS*RCAC40 0.178806 0.043034 4.155026 0
C -0.007895 0.000428 -18.44531 0
0.24 RCAC40 0.215859 0.027749 7.778899 0 0.037832
DCRISIS*RCAC40 0.171872 0.042839 4.012004 1E-04
C -0.007238 0.000407 -17.78906 0
0.25 RCAC40 0.200288 0.028661 6.988104 0 0.037328
DCRISIS*RCAC40 0.195025 0.043104 4.524551 0
C -0.006845 0.000396 -17.30563 0
0.26 RCAC40 0.200078 0.029129 6.868686 0 0.037044
DCRISIS*RCAC40 0.198421 0.044069 4.502559 0
C -0.00638 0.00038 -16.78005 0
0.27 RCAC40 0.203259 0.029939 6.789164 0 0.036562
DCRISIS*RCAC40 0.197145 0.045884 4.29657 0
C -0.006022 0.000368 -16.3653 0
0.28 RCAC40 0.208805 0.03022 6.909454 0 0.035813
DCRISIS*RCAC40 0.189807 0.047855 3.966278 1E-04
C -0.005501 0.000353 -15.60512 0
0.29 RCAC40 0.203546 0.031455 6.470989 0 0.035269
DCRISIS*RCAC40 0.208362 0.04942 421617 0
C -0.005115 0.00034 -15.02234 0
0.3 RCAC40 0.199738 0.031774 6.28621 0 0.034653
DCRISIS*RCAC40 0.222031 0.050558 4.391613 0
C -0.004824 0.000331 -14.55814 0
0.31 0.033972
RCACA40 0.193272 0.031779 6.08175 0
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DCRISIS*RCAC40 0.235905 0.051844 4.550255 0
C -0.004488 0.000317 -14.15297 0
0.32 RCAC40 0.184681 0.031586 5.846955 0 0.033304
DCRISIS*RCAC40 0.253087 0.051739 4.891634 0
C -0.004198 0.000307 -13.66514 0
0.33 RCAC40 0.188155 0.031414 5.989425 0 0.032767
DCRISIS*RCAC40 0.253233 0.050723 4.992446 0
C -0.003902 0.000298 -13.10345 0
0.34 RCAC40 0.187576 0.031412 5.97155 0 0.032201
DCRISIS*RCAC40 0.256941 0.047758 5.380052 0
C -0.003477 0.000287 -12.12459 0
0.35 RCAC40 0.175813 0.031756 5.536325 0 0.031938
DCRISIS*RCAC40 0.267967 0.047257 5.670466 0
C -0.003168 0.00028 -11.31001 0
0.36 RCAC40 0.163536 0.032184 5.081302 0 0.031771
DCRISIS*RCAC40 0.288726 0.045219 6.385 0
C -0.002934 0.000277 -10.60803 0
0.37 RCAC40 0.163376 0.032335 5.052629 0 0.031624
DCRISIS*RCAC40 0.291354 0.045095 6.460914 0
C -0.002681 0.000272 -9.865199 0
0.38 RCAC40 0.160799 0.032378 4.966232 0 0.031455
DCRISIS*RCAC40 0.296606 0.045003 6.590845 0
C -0.002422 0.000268 -9.040956 0
0.39 RCAC40 0.161304 0.032325 4.990111 0 0.031266
DCRISIS*RCAC40 0.298224 0.045129 6.608223 0
C -0.00221 0.000265 -8.329617 0
0.4 RCAC40 0.156032 0.032415 4.8135 0 0.030964
DCRISIS*RCAC40 0.301492 0.045649 6.604598 0
C -0.001946 0.000263 -7.414626 0
0.41 RCAC40 0.162613 0.032227 5.045843 0 0.030793
DCRISIS*RCAC40 0.292427 0.046103 6.342945 0
C -0.001638 0.000261 -6.286313 0
0.42 RCAC40 0.159911 0.032357 4.942125 0 0.030601
DCRISIS*RCAC40 0.292215 0.04706 6.209417 0
C -0.001496 0.000261 -5.741856 0
0.43 RCAC40 0.16515 0.032422 5.093769 0 0.030374
DCRISIS*RCAC40 0.285643 0.047461 6.018467 0
C -0.001291 0.00026 -4.954602 0
0.44 RCAC40 0.165134 0.03259 5.067026 0 0.030049
DCRISIS*RCAC40 0.28048 0.048948 5.73012 0
C -0.001055 0.00026 -4.057157 1E-04
0.45 RCAC40 0.163208 0.032451 5.029422 0 0.029795
DCRISIS*RCAC40 0.28342 0.049329 5.745546 0
C -0.000768 0.00026 -2.952863 0.003
0.46 RCAC40 0.161154 0.032377 4.977418 0 0.029609
DCRISIS*RCAC40 0.280795 0.051789 5.421915 0
C -0.000525 0.00026 -2.023111 0.043
0.47 RCAC40 0.15634 0.032011 4.883991 0 0.029409
DCRISIS*RCAC40 0.285286 0.052548 5.429091 0
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C -0.000198 0.00026 -0.760195 0.4472
0.48 RCAC40 0.160385 0.031625 5.071482 0 0.029344
DCRISIS*RCAC40 0.278151 0.055162 5.042412 0
C 1.89E-05 0.000261 0.072144 0.9425
0.49 RCAC40 0.167468 0.031893 5.25088 0 0029219
DCRISIS*RCAC40 0.272103 0.055303 4.92023 0
C 0.000208 0.000262 0.796199 0.426
0.50 RCAC40 0.158632 0.030791 5.15189 0 0.029098
DCRISIS*RCAC40 0.276071 0.055128 5.007774 0
C 0.000496 0.000262 1.888636 0.0591
0.51 RCACA40 0.15209 0.029754 5.11159 0 0.028926
DCRISIS*RCAC40 0.279901 0.055256 5.065506 0
C 0.000813 0.000265 3.073112 0.002
0.52 RCAC40 0.154962 0.0294383 5.256003 0 0.028857
DCRISIS*RCAC40 0.274028 0.056595 4.841906 0
C 0.001003 0.000267 3.763584 2E-04
0.53 RCAC40 0.159204 0.029491 5.398454 0 0.028953
DCRISIS*RCAC40 0.267995 0.057711 4.643707 0
C 0.001188 0.000268 4.436311 0
0.54 RCAC40 0.153753 0.028789 5.340713 0 0.028959
DCRISIS*RCAC40 0.275237 0.057699 4.770205 0
C 0.001492 0.000271 5.511241 0
0.55 RCAC40 0.152402 0.028199 5.404587 0 0.028936
DCRISIS*RCAC40 0.281875 0.058825 4.791764 0
C 0.00183 0.000274 6.674337 0
0.56 RCAC40 0.159895 0.027956 5.719575 0 0.028981
DCRISIS*RCAC40 0.280266 0.062877 4.457368 0
C 0.002075 0.000277 7.491727 0
0.57 RCAC40 0.155805 0.027373 5.691936 0 0.029026
DCRISIS*RCAC40 0.285021 0.066366 4.294688 0
C 0.002445 0.000283 8.64325 0
0.58 RCAC40 0.15098 0.026827 5.627908 0 0.029152
DCRISIS*RCAC40 0.283656 0.069692 4.070161 0
C 0.002809 0.000288 9.744857 0
0.59 RCAC40 0.155857 0.026315 5.922769 0 0.029338
DCRISIS*RCAC40 0.263747 0.065211 4.044532 1E-04
C 0.003049 0.000291 10.47439 0
0.6 RCAC40 0.146865 0.026211 5.603269 0 0.029532
DCRISIS*RCAC40 0.266632 0.063892 4.173194 0
C 0.003297 0.000294 11.19778 0
0.61 RCAC40 0.153016 0.025883 5.911772 0 0.029534
DCRISIS*RCAC40 0.252529 0.063949 3.948894 1E-04
C 0.003557 0.000298 11.91665 0
0.62 RCAC40 0.161915 0.025759 6.285744 0 0.029278
DCRISIS*RCAC40 0.241183 0.064648 3.730726 2E-04
C 0.003861 0.000304 12.71906 0
0.63 RCAC40 0.165518 0.025389 6.519262 0 0.029074
DCRISIS*RCAC40 0.234706 0.064303 3.650004 3E-04
0.64 C 0.004198 0.000308 13.60872 0 0.028972
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RCAC40 0.167248 0.025204 6.63574 0
DCRISIS*RCAC40 0.229796 0.063002 3.647433 3E-04
C 0.00442 0.000311 14.22784 0
0.65 RCAC40 0.171187 0.025006 6.845885 0 0.028722
DCRISIS*RCAC40 0.223761 0.062168 3.599283 3E-04
C 0.004737 0.000315 15.0247 0
0.66 RCAC40 0.169343 0.025155 6.732073 0 0.028278
DCRISIS*RCAC40 0.222611 0.061331 3.62969 3E-04
C 0.005105 0.000321 15.92614 0
0.67 RCAC40 0.166656 0.025489 6.538371 0 0.027738
DCRISIS*RCAC40 0.222623 0.060675 3.669098 2E-04
C 0.005382 0.000323 16.63946 0
0.68 RCAC40 0.170055 0.02539 6.697642 0 0.027119
DCRISIS*RCAC40 0.215815 0.059835 3.606817 3E-04
C 0.005765 0.00033 17.4505 0
0.69 RCAC40 0.165315 0.02622 6.304866 0 0.026555
DCRISIS*RCAC40 0.216935 0.059869 3.623503 3E-04
C 0.006156 0.000339 18.17443 0
0.7 RCAC40 0.171385 0.026711 6.416291 0 0.025933
DCRISIS*RCAC40 0.214999 0.060674 3.543528 4E-04
C 0.006534 0.000348 18.75134 0
0.71 RCAC40 0.168318 0.028 6.011318 0 0.02542
DCRISIS*RCAC40 0.206681 0.059753 3.458931 6E-04
C 0.007183 0.000368 19.49376 0
0.72 RCAC40 0.168542 0.031185 5.404549 0 0.025146
DCRISIS*RCAC40 0.205365 0.05739 3.578375 4E-04
C 0.007421 0.000373 19.9102 0
0.73 RCAC40 0.169492 0.032562 5.20513 0 0.025114
DCRISIS*RCAC40 0.197133 0.053689 3.671736 2E-04
C 0.007859 0.000385 20.39939 0
0.74 RCAC40 0.166022 0.036367 4.565193 0 0.025281
DCRISIS*RCAC40 0.196463 0.053561 3.668017 2E-04
C 0.008252 0.000398 20.745717 0
0.75 RCAC40 0.155314 0.039652 3.916934 1E-04 0.025494
DCRISIS*RCAC40 0.203461 0.054037 3.765187 2E-04
C 0.008658 0.000407 2127023 0
0.76 RCAC40 0.151626 0.041551 3.649117 3E-04 0.025691
DCRISIS*RCAC40 0.206348 0.054493 3.786658 2E-04
C 0.009256 0.000426 21.74021 0
0.77 RCAC40 0.159106 0.045586 3.490242 SE-04 0.025861
DCRISIS*RCAC40 0.216525 0.066414 3.260216 0.001
C 0.009874 0.00044 2244571 0
0.78 RCACA40 0.153777 0.045111 3.408868 7TE-04 0.026016
DCRISIS*RCAC40 0.213859 0.062022 3.448137 6E-04
C 0.010477 0.000454 23.07735 0
0.79 RCAC40 0.142706 0.043399 3.288191 0.001 0.026204
DCRISIS*RCAC40 0.235787 0.061501 3.833893 1E-04
C 0.010952 0.000465 23.5563 0
0.8 0.026324
RCACA40 0.138144 0.043574 3.170346 0.002
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RCAC40 0.247644 0.05801 4.269027 0
C 0.011434 0.000476 24.03209 0
0.81 RCACA40 0.134348 0.044122 3.04496 0.002 0.025983
DCRISIS*RCAC40 0.252676 0.057107 4.424649 0
C 0.012138 0.000494 24.54784 0
0.82 RCAC40 0.145474 0.049868 2.917194 0.004 0.02589
DCRISIS*RCAC40 0.250288 0.06176 4.052572 1E-04
C 0.012675 0.000506 25.04261 0
0.83 RCAC40 0.15812 0.049646 3.184938 0.002 0.026152
DCRISIS*RCAC40 0.231464 0.06222 3.720078 2E-04
C 0.013479 0.000531 25.37607 0
0.84 RCAC40 0.14741 0.049622 2.970677 0.003 0.026333
DCRISIS*RCAC40 0.243275 0.064398 3.777668 2E-04
C 0.014231 0.000567 25.08957 0
0.85 RCAC40 0.130959 0.052501 2.494427 0.013 0.026127
DCRISIS*RCAC40 0.262805 0.073366 3.582118 3E-04
C 0.014946 0.000593 2520495 0
0.86 RCAC40 0.135141 0.054301 2.488724 0.013 0.025347
DCRISIS*RCAC40 0.287396 0.075262 3.818623 1E-04
C 0.016124 0.000647 2493038 0
0.87 RCAC40 0.129293 0.056425 2.291395 0.022 0.025032
DCRISIS*RCAC40 0.270309 0.086651 3.119507 0.002
C 0.016929 0.000671 2523553 0
0.88 RCAC40 0.123794 0.057476 2.153826 0.031 0.024613
DCRISIS*RCAC40 0.290737 0.085205 3.412206 7E-04
C 0.021809 0.000757 28.81525 0
0.92 RCAC40 0.16557 0.079451 2.083942 0.037 0.02861
DCRISIS*RCAC40 0.235786 0.103132 2.286256 0.022

Nguén: NCS tinh todn tir s6 liéu da thu thip

3

Két qua hoi quy phéan vi md hinh

QrVNindex (t | X ) = a(t) +ﬁ (t) rDOWJONES + }/(t) rDOWJONESDcrisis +u (t)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.015418 0.000531 -29.0484 0
0.12 RDOWIJONES 0.282637 0.052595 5.373828 0 0.041484
DCRISIS*RDOWJONES 0.127147 0.057219 2.222093 0.0264
C -0.014911 0.000518 -28.8019 0
0.13 RDOWIJONES 0.269648 0.054342 4.962072 0 0.042691
DCRISIS*RDOWJONES 0.143232 0.059172 2.420599 0.0156
C -0.014198 0.000507 -28.01809 0
0.14 RDOWIJONES 0.281347 0.047361 5.940433 0 0.043042
DCRISIS*RDOWJONES 0.149244 0.05647 2.642908 0.0083
C -0.013505 0.00049 -27.58321 0
0.15 RDOWIJONES 0.281535 0.043125 6.528428 0 0.042954
DCRISIS*RDOWJONES 0.155094 0.051652 3.002666 0.0027
0.16 C -0.012783 0.000482 -26.49758 0 0.043072
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
RDOWIJONES 0.265225 0.039451 6.722966 0
DCRISIS*RDOWIJONES 0.156403 0.054283 2.881247 0.004
C -0.012222 0.000489 -24.99366 0
0.17 RDOWIJONES 0.248034 0.038447 6.451293 0 0.043243
DCRISIS*RDOWJONES 0.166539 0.056775 2.933337 0.0034
C -0.011493 0.000492 -23.36471 0
0.18 RDOWIJONES 0.244313 0.036458 6.701298 0 0.043312
DCRISIS*RDOWIJONES 0.16436 0.05572 2.949717 0.0032
C -0.011003 0.000495 -22.22118 0
0.19 RDOWIJONES 0.250456 0.036714 6.821871 0 0.04333
DCRISIS*RDOWIJONES 0.158072 0.054387 2.906427 0.0037
C -0.010331 0.000486 -21.27581 0
0.2 RDOWIJONES 0.261538 0.03712 7.045756 0 0.04276
DCRISIS*RDOWJONES 0.14548 0.053138 2.737798 0.0062
C -0.009611 0.000475 -20.2499 0
0.21 RDOWIJONES 0.251284 0.034446 7.29509 0 0.042467
DCRISIS¥*RDOWJONES 0.168982 0.052121 3.242117 0.0012
C -0.009001 0.000469 -19.2117 0
0.22 RDOWIJONES 0.243866 0.034627 7.042557 0 0.042342
DCRISIS¥*RDOWJONES 0.188037 0.055819 3.368707 0.0008
C -0.008448 0.000454 -18.59056 0
0.23 RDOWIJONES 0.254618 0.036964 6.888249 0 0.042138
DCRISIS*RDOWIJONES 0.168028 0.059177 2.839405 0.0046
C -0.007893 0.000439 -17.99932 0
0.24 RDOWIJONES 0.256967 0.037733 6.810211 0 0.041619
DCRISIS*RDOWJONES 0.159851 0.062444 2.559902 0.0105
C -0.007373 0.000423 -17.45008 0
0.25 RDOWIJONES 0.259697 0.038513 6.743138 0 0.041048
DCRISIS*RDOWIJONES 0.172876 0.072378 2.388524 0.017
C -0.007073 0.00041 -17.25139 0
0.26 RDOWIJONES 0.264961 0.038458 6.889566 0 0.040319
DCRISIS*RDOWIJONES 0.170355 0.073876 2.305948 0.0212
C -0.006507 0.000383 -16.98724 0
0.27 RDOWJONES 0.263649 0.038103 6.919361 0 0.039596
DCRISIS*RDOWIJONES 0.170999 0.075636 2.260828 0.0239
C -0.005966 0.000366 -16.2965 0
0.28 RDOWIJONES 0.239091 0.040266 5.937789 0 0.038818
DCRISIS*RDOWIJONES 0.208021 0.081193 2.562064 0.0105
C -0.005516 0.000351 -15.73487 0
0.29 RDOWIJONES 0.233165 0.041521 5.615537 0 0.038261
DCRISIS¥*RDOWJONES 0.195954 0.082262 2.38208 0.0173
C -0.005204 0.000342 -15.23168 0
0.3 RDOWIJONES 0.22325 0.042091 5.303967 0 0.03751
DCRISIS¥*RDOWJONES 0.198108 0.082799 2.392625 0.0168
C -0.0048 0.000329 -14.60788 0
0.31 RDOWIJONES 0.226938 0.041603 5.454843 0 0.036834
DCRISIS¥*RDOWJONES 0.211326 0.084923 2.488451 0.0129
0.32 C -0.004406 0.000317 -13.89573 0 0.036346
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
RDOWIJONES 0.222602 0.040681 5.471936 0
DCRISIS*RDOWIJONES 0.203241 0.085327 2.381908 0.0173
C -0.004103 0.000307 -13.36719 0
0.33 RDOWIJONES 0.20784 0.040082 5.185305 0 0.035936
DCRISIS*RDOWJONES 0.226427 0.085196 2.657702 0.0079
C -0.003858 0.000301 -12.80784 0
0.34 RDOWIJONES 0.21616 0.039832 5.426778 0 0.035555
DCRISIS*RDOWIJONES 0.218286 0.084252 2.590862 0.0096
C -0.003559 0.000293 -12.13164 0
0.35 RDOWIJONES 0.209873 0.039389 5.328153 0 0.035241
DCRISIS*RDOWIJONES 0.224627 0.083728 2.682831 0.0073
C -0.003283 0.000285 -11.53598 0
0.36 RDOWIJONES 0.202842 0.039302 5.161053 0 0.034879
DCRISIS*RDOWJONES 0.251408 0.061646 4.078257 0
C -0.003119 0.000282 -11.04957 0
0.37 RDOWIJONES 0.203425 0.039289 5.177667 0 0.03448
DCRISIS¥*RDOWJONES 0.246832 0.0625 3.949295 0.0001
C -0.002713 0.000273 -9.941279 0
0.38 RDOWIJONES 0.197251 0.03845 5.13013 0 0.034127
DCRISIS¥*RDOWJONES 0.260517 0.058315 4.467419 0
C -0.00252 0.000271 -9.314198 0
0.39 RDOWIJONES 0.200708 0.038352 5.233283 0 0.033798
DCRISIS*RDOWIJONES 0.263527 0.057815 4.558078 0
C -0.002284 0.000267 -8.546476 0
0.4 RDOWIJONES 0.190545 0.038289 4.976556 0 0.033389
DCRISIS*RDOWJONES 0.27144 0.057719 4.702815 0
C -0.001991 0.000264 -7.536491 0
0.41 RDOWIJONES 0.18959 0.03804 4.98397 0 0.033139
DCRISIS*RDOWIJONES 0.269607 0.057556 4.684231 0
C -0.001709 0.000261 -6.561994 0
0.42 RDOWIJONES 0.182117 0.037215 4.89366 0 0.032923
DCRISIS*RDOWIJONES 0.274402 0.057124 4.803642 0
C -0.001488 0.000258 -5.757964 0
0.43 RDOWJONES 0.176372 0.036646 4.812916 0 0.032657
DCRISIS*RDOWIJONES 0.278036 0.05704 4.874393 0
C -0.00124 0.000256 -4.840122 0
0.44 RDOWIJONES 0.16746 0.035824 4.674545 0 0.032416
DCRISIS*RDOWIJONES 0.28459 0.056745 5.01528 0
C -0.000903 0.000255 -3.536452 0.0004
0.45 RDOWIJONES 0.169763 0.035164 4.827695 0 0.032419
DCRISIS¥*RDOWJONES 0.279077 0.056968 4.89883 0
C -0.000675 0.000255 -2.646669 0.0082
0.46 RDOWIJONES 0.166452 0.034749 4.790177 0 0.032435
DCRISIS¥*RDOWJONES 0.287834 0.057561 5.000515 0
C -0.000499 0.000256 -1.953308 0.0509
0.47 RDOWIJONES 0.162237 0.034349 4.723146 0 0.032336
DCRISIS*RDOWJONES 0.285601 0.057442 4.972009 0
0.48 C -0.000321 0.000257 -1.250472 | 0.2112 0.032208
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
RDOWIJONES 0.170575 0.034464 4.949373 0
DCRISIS*RDOWJONES 0.272731 0.058047 4.698476 0
C -8.13E-05 0.000257 -0.315961 0.7521
0.49 RDOWIJONES 0.166127 0.033843 4.908696 0 0.031917
DCRISIS*RDOWJONES 0.274898 0.058411 4.706277 0
C 0.000197 0.000259 0.759216 0.4478
0.50 RDOWIJONES 0.17797 0.034209 5.202396 0 0.031751
DCRISIS*RDOWJONES 0.266632 0.058978 4.52085 0
C 0.000413 0.000261 1.583736 0.1134
0.51 RDOWJONES 0.178357 0.033957 5.252431 0 0.031596
DCRISIS*RDOWJONES 0.269869 0.059994 4.498279 0
C 0.000763 0.000265 2.882257 0.004
0.52 RDOWJONES 0.199115 0.03503 5.684184 0 0.031368
DCRISIS*RDOWJONES 0.244967 0.058695 4.173594 0
C 0.001007 0.000267 3.771503 0.0002
0.53 RDOWJONES 0.19471 0.034911 5.577339 0 0.031487
DCRISIS*RDOWJONES 0.257025 0.064773 3.968061 0.0001
C 0.001202 0.000268 4.479588 0
0.54 RDOWJONES 0.193397 0.034848 5.549795 0 0.031572
DCRISIS*RDOWJONES 0.258591 0.065309 3.95951 0.0001
C 0.001523 0.000272 5.602639 0
0.55 RDOWJONES 0.19294 0.035005 5.511853 0 0.031605
DCRISIS*RDOWJONES 0.24845 0.057006 435833 0
C 0.001781 0.000274 6.488418 0
0.56 RDOWJONES 0.186995 0.034848 5.366015 0 0.031643
DCRISIS*RDOWJONES 0.245852 0.053663 4581416 0
C 0.002039 0.000279 731805 0
0.57 RDOWJONES 0.193875 0.035518 5.458415 0 0.031706
DCRISIS*RDOWJONES 0.230452 0.052816 4.363323 0
C 0.002243 0.000282 7.965563 0
0.58 RDOWJONES 0.194917 0.035726 5.455945 0 0.031633
DCRISIS*RDOWJONES 0.223987 0.052909 4.233415 0
C 0.002531 0.000287 8.821168 0
0.59 RDOWJONES 0.202128 0.036505 5.536932 0 0.031459
DCRISIS*RDOWJONES 0.218758 0.053621 4.07973 0
C 0.00279 0.000291 9.59633 0
0.6 RDOWJONES 0.200512 0.036583 5.481092 0 0.031246
DCRISIS*RDOWJONES 0.22354 0.054188 4.125239 0
C 0.003044 0.000295 10.32432 0
0.61 RDOWJONES 0.198642 0.036823 5.39457 0 0.030809
DCRISIS*RDOWJONES 0.22851 0.055385 4.12584 0
C 0.003467 0.000303 11.42264 0
0.62 RDOWJONES 0.205486 0.038127 5.389464 0 0.03036
DCRISIS*RDOWJONES 0.226814 0.059989 3.780903 0.0002
C 0.003844 0.000309 12.42028 0
0.63 RDOWJONES 0.207755 0.039357 5.278691 0 0.030057
DCRISIS*RDOWJONES 0.229145 0.067743 3.382583 0.0007
0.64 C 0.004169 0.000315 13.22796 0 0.029874
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
RDOWIJONES 0.216933 0.040863 5.308782 0
DCRISIS*RDOWIJONES 0.223113 0.076179 2.928791 0.0034
C 0.004472 0.000321 13.93453 0
0.65 RDOWIJONES 0.231868 0.042892 5.405841 0 0.029694
DCRISIS*RDOWJONES 0.209306 0.077433 2.703052 0.0069
C 0.004828 0.000327 14.774 0
0.66 RDOWIJONES 0.230719 0.044588 5.174507 0 0.029328
DCRISIS*RDOWIJONES 0.216676 0.078828 2.748719 0.006
C 0.00517 0.000334 15.4959 0
0.67 RDOWIJONES 0.246082 0.046121 5.335554 0 0.028954
DCRISIS*RDOWIJONES 0.206988 0.079553 2.601876 0.0093
C 0.005618 0.00034 16.52076 0
0.68 RDOWIJONES 0.245404 0.047177 5.201767 0 0.028648
DCRISIS*RDOWJONES 0.196293 0.079 2.484719 0.013
C 0.005949 0.000345 17.251 0
0.69 RDOWIJONES 0.236501 0.048606 4.865653 0 0.028482
DCRISIS¥*RDOWJONES 0.202651 0.081511 2.486167 0.013
C 0.006394 0.000351 18.20866 0
0.7 RDOWIJONES 0.241712 0.049684 4.865014 0 0.028408
DCRISIS¥*RDOWJONES 0.217648 0.072913 2.985047 0.0029
C 0.006747 0.000356 18.97345 0
0.71 RDOWIJONES 0.251276 0.049902 5.035369 0 0.028452
DCRISIS*RDOWIJONES 0.2104 0.072114 2.917595 0.0036
C 0.007021 0.000358 19.6213 0
0.72 RDOWIJONES 0.255805 0.049857 5.130757 0 0.028419
DCRISIS*RDOWJONES 0.194573 0.076763 2.534732 0.0113
C 0.00744 0.000364 20.4245 0
0.73 RDOWIJONES 0.265672 0.049578 5.358662 0 0.02837
DCRISIS*RDOWIJONES 0.179945 0.084059 2.140696 0.0324
C 0.008535 0.000385 22.15512 0
0.76 RDOWIJONES 0.252499 0.052747 4.786997 0 0.029032
DCRISIS*RDOWIJONES 0.19104 0.09467 2.017962 0.0437
C 0.009146 0.000399 2291161 0
0.77 RDOWJONES 0.244588 0.05332 4.587182 0 0.029195
DCRISIS*RDOWIJONES 0.209841 0.092158 2.276973 0.0229
C 0.00976 0.000414 23.56008 0
0.78 RDOWIJONES 0.239033 0.054123 4.416435 0 0.029256
DCRISIS*RDOWIJONES 0.206107 0.079969 2.577346 0.01
C 0.010368 0.000435 23.85814 0
0.79 RDOWIJONES 0.252216 0.053478 4.716275 0 0.029565
DCRISIS¥*RDOWJONES 0.170024 0.074687 2.27648 0.0229
C 0.010917 0.000451 2421895 0
0.8 RDOWIJONES 0.247809 0.055724 4.447098 0 0.029849
DCRISIS¥*RDOWJONES 0.181276 0.075404 2.404049 0.0163
C 0.01122 0.000457 24.53424 0
0.81 RDOWIJONES 0.258565 0.054745 4.72309 0 0.029446
DCRISIS¥*RDOWJONES 0.174296 0.074742 2.331974 0.0198
0.82 C 0.011967 0.000482 24.80866 0 0.029133
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
RDOWIJONES 0.26162 0.056368 4.641289 0
DCRISIS*RDOWIJONES 0.180574 0.079795 2.26296 0.0237
C 0.012516 0.0005 25.03182 0
0.83 RDOWIJONES 0.26014 0.056779 4.581623 0 0.029333
DCRISIS*RDOWJONES 0.188895 0.086357 2.187387 0.0288
C 0.013078 0.00052 25.14032 0
0.84 RDOWIJONES 0.255461 0.058508 4.366246 0 0.028858
DCRISIS*RDOWIJONES 0.178435 0.086217 2.069605 0.0386
C 0.014964 0.000647 23.13056 0
0.86 RDOWIJONES 0.235923 0.074506 3.166483 0.0016 0.027166
DCRISIS*RDOWIJONES 0.219391 0.109942 1.995516 0.0461
C 0.0162 0.0007 23.15808 0
0.87 RDOWIJONES 0.21268 0.088912 2.392014 0.0168 0.027377
DCRISIS*RDOWJONES 0.272208 0.11332 2.402121 0.0164
C 0.016999 0.000674 2522856 0
0.88 RDOWIJONES 0.221317 0.099714 2.219509 0.0265 0.027505
DCRISIS¥*RDOWJONES 0.28268 0.116355 2.429451 0.0152
C 0.018144 0.000625 29.03024 0
0.89 RDOWIJONES 0.149879 0.070324 2.131252 0.0332 0.028036
DCRISIS*RDOWIJONES 0.369386 0.085259 4.332529 0
C 0.018978 0.000635 29.88413 0
0.9 RDOWIJONES 0.157354 0.079201 1.986752 0.0471 0.029024
DCRISIS*RDOWIJONES 0.37232 0.091193 4.08276 0

Nguon: NCS tinh todn tir s6 liéu da thu thdp
Két qua hoi quy phan vi md hinh

QrVNindex (t|X) = a(t)+ﬁ(t) rFTSElOO+7/(t) rFTSElOODcrisis +u (t)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.015823 0.000571 -27.73092 0
0.12 RFTSE100 0.276751 0.046674 5.929452 0 0.035254
DCRISIS*RFTSE100 0.118176 0.059102 1.999547 0.046
C -0.014401 0.000583 -24.71257 0
0.14 RFTSE100 0.254372 0.058381 4.357057 0 0.036036
DCRISIS*RFTSE100 0.132051 0.066775 1.977564 0.048
C -0.013577 0.000562 -24.16814 0
0.15 RFTSE100 0.249624 0.058763 4.247994 0 0.035851
DCRISIS*RFTSE100 0.146875 0.068915 2.131232 0.033
C -0.012594 0.000523 -24.103 0
0.16 RFTSE100 0.243963 0.049898 4.889226 0 0.036585
DCRISIS*RFTSE100 0.164548 0.064925 2.534414 0.011
C -0.011634 0.000478 -24.35004 0
0.17 RFTSE100 0.217786 0.036782 5.921041 0 0.037634
DCRISIS*RFTSE100 0.202463 0.050367 4.019778 1E-04
C -0.011276 0.000474 -23.78851 0
0.18 RFTSE100 0.227612 0.03487 6.527531 0 0.038909
DCRISIS*RFTSE100 0.197337 0.048743 4.048564 1E-04
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.010692 0.000463 -23.10962 0
0.19 RFTSE100 0.235616 0.032349 7.283567 0 0.039671
DCRISIS*RFTSE100 0.199282 0.046885 4.250446 0
C -0.010285 0.000456 -22.56292 0
0.2 RFTSE100 0.239282 0.031481 7.600851 0 0.039574
DCRISIS*RFTSE100 0.197465 0.046732 4.225486 0
C -0.009691 0.000441 -21.9927 0
0.21 RFTSE100 0.258944 0.031048 8.340231 0 0.039196
DCRISIS*RFTSE100 0.185064 0.047261 3.915802 1E-04
C -0.009301 0.000434 -21.4112 0
0.22 RFTSE100 0.248734 0.03028 8.214539 0 0.038796
DCRISIS*RFTSE100 0.200043 0.047176 4.240342 0
C -0.008762 0.000426 -20.57313 0
0.23 RFTSE100 0.243796 0.030358 8.030772 0 0.038194
DCRISIS*RFTSE100 0.21157 0.048143 4.394645 0
C -0.007971 0.000415 -19.18593 0
0.24 RFTSE100 0.245008 0.03071 7.978163 0 0.037443
DCRISIS*RFTSE100 0.218704 0.050902 4.296536 0
C -0.007499 0.000413 -18.14736 0
0.25 RFTSE100 0.247051 0.031945 7.733692 0 0.036764
DCRISIS*RFTSE100 0.223761 0.052327 4276223 0
C -0.00709 0.000414 -17.1352 0
0.26 RFTSE100 0.238337 0.033966 7.016991 0 0.036126
DCRISIS*RFTSE100 0.237482 0.054377 4.367302 0
C -0.00669 0.000408 -16.41695 0
0.27 RFTSE100 0.239917 0.035412 6.775068 0 0.035268
DCRISIS*RFTSE100 0.223134 0.060778 3.671276 2E-04
C -0.006194 0.000396 -15.65298 0
0.28 RFTSE100 0.231343 0.037525 6.165071 0 0.034068
DCRISIS*RFTSE100 0.228117 0.067499 3.379539 TE-04
C -0.005837 0.000385 -15.15421 0
0.29 RFTSE100 0.218632 0.03946 5.540561 0 0.033161
DCRISIS*RFTSE100 0.262048 0.063514 4.125821 0
C -0.005414 0.000364 -14.88392 0
0.3 RFTSE100 0.205613 0.038578 5.329733 0 0.032173
DCRISIS*RFTSE100 0.286876 0.063843 4.493467 0
C -0.004971 0.000344 -14.46599 0
0.31 RFTSE100 0.212615 0.03901 5.450214 0 0.031072
DCRISIS*RFTSE100 0.264124 0.072067 3.664971 3E-04
C -0.004506 0.000324 -13.91333 0
0.32 RFTSE100 0.19942 0.038502 5.179503 0 0.030383
DCRISIS*RFTSE100 0.286709 0.07021 4.083612 0
C -0.004098 0.000309 -13.25338 0
0.33 RFTSE100 0.182231 0.037997 4.795972 0 0.029994
DCRISIS*RFTSE100 0.288233 0.094156 3.061227 0.002
C -0.003742 0.000299 -12.52831 0
0.34 RFTSE100 0.177248 0.038414 4.61418 0 0.029747
DCRISIS*RFTSE100 0.296626 0.097173 3.05256 0.002
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C -0.0035 0.000292 -11.97746 0
0.35 RFTSE100 0.180389 0.038933 4.633312 0 0.029691
DCRISIS*RFTSE100 0.301906 0.089545 3.37157 8E-04
C -0.003206 0.000285 -11.26471 0
0.36 RFTSE100 0.170144 0.039385 4.320038 0 0.029506
DCRISIS*RFTSE100 0.296957 0.107891 2.752392 0.006
C -0.002948 0.000279 -10.58101 0
0.37 RFTSE100 0.160422 0.039342 4.077584 0 0.029397
DCRISIS*RFTSE100 0.310425 0.108502 2.861007 0.004
C -0.002758 0.000275 -10.02351 0
0.38 RFTSE100 0.160582 0.039388 4.076946 0 0.029195
DCRISIS*RFTSE100 0.332424 0.087931 3.780503 2E-04
C -0.0024 0.000271 -8.853327 0
0.39 RFTSE100 0.174779 0.040316 4.335178 0 0.029021
DCRISIS*RFTSE100 0.308173 0.106725 2.88753 0.004
C -0.002157 0.000269 -8.027291 0
0.4 RFTSE100 0.187999 0.040833 4.604084 0 0.028873
DCRISIS*RFTSE100 0.303192 0.099463 3.048285 0.002
C -0.001943 0.000267 -7.272317 0
0.41 RFTSE100 0.187152 0.041183 4.544363 0 0.028831
DCRISIS*RFTSE100 0.310127 0.096522 3.213028 0.001
C -0.001688 0.000264 -6.387575 0
0.42 RFTSE100 0.1795 0.040536 4.428157 0 0.028683
DCRISIS*RFTSE100 0.312938 0.106776 2.930786 0.003
C -0.001482 0.000263 -5.637171 0
0.43 RFTSE100 0.180272 0.040506 4.450457 0 0.028463
DCRISIS*RFTSE100 0.302249 0.101586 2.975304 0.003
C -0.001191 0.000261 -4.56361 0
0.44 RFTSE100 0.184426 0.040748 4.526045 0 0.028271
DCRISIS*RFTSE100 0.298581 0.099571 2.998675 0.003
C -0.000945 0.00026 -3.638206 3E-04
0.45 RFTSE100 0.183009 0.040458 4.523414 0 0.028247
DCRISIS*RFTSE100 0.295328 0.096225 3.069153 0.002
C -0.000729 0.000259 -2.817216 0.005
0.46 RFTSE100 0.177231 0.03939 4.499375 0 0.028235
DCRISIS*RFTSE100 0.297002 0.090794 3.271157 0.001
C -0.000729 0.000259 -2.817216 0.005
0.46 RFTSE100 0.177231 0.03939 4.499375 0 0.028235
DCRISIS*RFTSE100 0.297002 0.090794 3.271157 0.001
C -0.000459 0.000258 -1.77762 0.0756
0.47 RFTSE100 0.1702 0.03835 4.4381 0 0.028195
DCRISIS*RFTSE100 0.298901 0.081928 3.64833 0.0003
C -0.000241 0.000258 -0.934741 0.35
0.48 RFTSE100 0.164188 0.037641 4.361922 0 0.028174
DCRISIS*RFTSE100 0.300782 0.077642 3.873978 0.0001
C -5.49E-05 0.000259 -0.212244 0.8319
0.49 RFTSE100 0.161921 0.037567 4.310162 0 0.028004
DCRISIS*RFTSE100 0.299513 0.075481 3.968078 0.0001
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C 0.000171 0.00026 0.660375 0.5091
0.50 RFTSE100 0.166572 0.038293 4.349968 0 0.027849
DCRISIS*RFTSE100 0.298992 0.076994 3.883303 0.0001
C 0.000395 0.000261 1.515665 0.1297
0.51 RFTSE100 0.158091 0.037648 4.199218 0 0.027617
DCRISIS*RFTSE100 0.2948 0.072814 4.048692 0.0001
C 0.000555 0.000262 2.117558 0.034
0.52 RFTSE100 0.165023 0.038323 4.306147 0 0.027246
DCRISIS*RFTSE100 0.292134 0.073893 3.953455 1E-04
C 0.000917 0.000265 3.456854 6E-04
0.53 RFTSE100 0.169364 0.038675 4.37911 0 0.027065
DCRISIS*RFTSE100 0.288956 0.074521 3.877537 1E-04
C 0.001234 0.000268 4.601317 0
0.54 RFTSE100 0.177091 0.03874 4.571262 0 0.027064
DCRISIS*RFTSE100 0.286534 0.074495 3.846335 1E-04
C 0.001633 0.000273 5.986504 0
0.55 RFTSE100 0.173887 0.038286 4.541814 0 0.027319
DCRISIS*RFTSE100 0.297232 0.074554 3.986789 1E-04
C 0.001916 0.000277 6.927152 0
0.56 RFTSE100 0.181225 0.038404 4.718876 0 0.027526
DCRISIS*RFTSE100 0.295201 0.073993 3.989557 1E-04
C 0.002176 0.000281 7.752901 0
0.57 RFTSE100 0.186042 0.038651 4.813391 0 0.027798
DCRISIS*RFTSE100 0.29527 0.069914 4.223307 0
C 0.00239 0.000284 8.406647 0
0.58 RFTSE100 0.199271 0.03873 5.145097 0 0.027993
DCRISIS*RFTSE100 0.286049 0.06777 4.220895 0
C 0.002676 0.000288 9.291173 0
0.59 RFTSE100 0.191907 0.038444 4.991845 0 0.028105
DCRISIS*RFTSE100 0.289252 0.067429 4.289721 0
C 0.002954 0.000292 10.11994 0
0.6 RFTSE100 0.197425 0.037894 5.209934 0 0.028143
DCRISIS*RFTSE100 0.272888 0.071445 3.819556 1E-04
C 0.003241 0.000296 10.94682 0
0.61 RFTSE100 0.202241 0.037499 5.393194 0 0.028094
DCRISIS*RFTSE100 0.271938 0.068351 3.978544 1E-04
C 0.003544 0.000301 11.77058 0
0.62 RFTSE100 0.198481 0.037469 5.297175 0 0.027894
DCRISIS*RFTSE100 0.279778 0.065347 4.281417 0
C 0.003793 0.000305 12.42374 0
0.63 RFTSE100 0.196307 0.037512 5.233145 0 0.027672
DCRISIS*RFTSE100 0.260303 0.091594 2.841931 0.005
C 0.004108 0.00031 13.26312 0
0.64 RFTSE100 0.208259 0.036958 5.63505 0 0.027468
DCRISIS*RFTSE100 0.248745 0.091138 2.729314 0.006
C 0.004509 0.000313 14.41621 0
0.65 RFTSE100 0.211906 0.036999 5.727274 0 0.02729
DCRISIS*RFTSE100 0.263667 0.067348 3.914986 1E-04
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C 0.004803 0.000315 15.23909 0
0.66 RFTSE100 0.208015 0.037483 5.549623 0 0.026938
DCRISIS*RFTSE100 0.265595 0.068749 3.863271 1E-04
C 0.005168 0.000321 16.09825 0
0.67 RFTSE100 0.210533 0.03827 5.501187 0 0.02652
DCRISIS*RFTSE100 0.247916 0.088893 2.788931 0.005
C 0.005854 0.000334 17.52631 0
0.69 RFTSE100 0.210569 0.040477 5.202227 0 0.025761
DCRISIS*RFTSE100 0.234362 0.109893 2.132646 0.033
C 0.006308 0.000346 18.25103 0
0.7 RFTSE100 0.204862 0.043374 4.723199 0 0.025396
DCRISIS*RFTSE100 0.261186 0.076914 3.395827 TE-04
C 0.006612 0.000352 18.77665 0
0.71 RFTSE100 0.21403 0.043836 4.882539 0 0.025252
DCRISIS*RFTSE100 0.25438 0.074957 3.393689 7E-04
C 0.007015 0.000359 19.55044 0
0.72 RFTSE100 0.223056 0.044985 4.958448 0 0.024992
DCRISIS*RFTSE100 0.210971 0.089697 2.352029 0.019
C 0.007512 0.000375 20.02605 0
0.73 RFTSE100 0.213283 0.048986 4.35397 0 0.024749
DCRISIS*RFTSE100 0.233283 0.077407 3.01372 0.003
C 0.007861 0.000383 20.51122 0
0.74 RFTSE100 0.221858 0.049872 4.448539 0 0.025057
DCRISIS*RFTSE100 0.2318 0.071407 3.246184 0.001
C 0.008266 0.000394 20.98328 0
0.75 RFTSE100 0.212516 0.053099 4.002253 1E-04 0.025391
DCRISIS*RFTSE100 0.236357 0.071802 3.291769 0.001
C 0.008634 0.000403 21.42734 0
0.76 RFTSE100 0.202691 0.054031 3.751402 2E-04 0.025583
DCRISIS*RFTSE100 0.23831 0.072446 3.289497 0.001
C 0.009139 0.000418 21.8778 0
0.77 RFTSE100 0.211912 0.055897 3.791087 2E-04 0.025728
DCRISIS*RFTSE100 0.223876 0.072732 3.078094 0.002
C 0.00971 0.000436 22.25997 0
0.78 RFTSE100 0.204092 0.055745 3.661178 3E-04 0.02569
DCRISIS*RFTSE100 0.227735 0.071215 3.197869 0.001
C 0.010457 0.000458 22.84783 0
0.79 RFTSE100 0.185844 0.05368 3.462086 SE-04 0.025724
DCRISIS*RFTSE100 0.263172 0.068012 3.869507 1E-04
C 0.010932 0.00047 23.26708 0
0.8 RFTSE100 0.191402 0.05283 3.622942 3E-04 0.02593
DCRISIS*RFTSE100 0.253763 0.067843 3.74047 2E-04
C 0.011632 0.000495 23.50584 0
0.81 RFTSE100 0.198574 0.052842 3.75788 2E-04 0.025921
DCRISIS*RFTSE100 0.237759 0.06653 3.573709 4E-04
C 0.012261 0.000513 23.91357 0
0.82 RFTSE100 0.181873 0.054726 3.323352 9E-04 0.02616
DCRISIS*RFTSE100 0.246069 0.067826 3.627975 3E-04
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C 0.012879 0.000513 25.08455 0
0.83 RFTSE100 0.178692 0.05476 3.263206 0.001 0.02688
DCRISIS*RFTSE100 0.241932 0.066696 3.627391 3E-04
C 0.01339 0.000521 25.71967 0
0.84 RFTSE100 0.174232 0.05583 3.120742 0.002 0.027169
DCRISIS*RFTSE100 0.239955 0.066469 3.610021 3E-04
C 0.014176 0.00054 26.27099 0
0.85 RFTSE100 0.187865 0.058751 3.197666 0.001 0.026856
DCRISIS*RFTSE100 0.216421 0.067414 3.210311 0.001
C 0.015136 0.000562 26.92951 0
0.86 RFTSE100 0.172234 0.058262 2.956212 0.003 0.026542
DCRISIS*RFTSE100 0.222538 0.063494 3.504868 SE-04
C 0.015838 0.000579 27.35599 0
0.87 RFTSE100 0.175426 0.061269 2.863208 0.004 0.026276
DCRISIS*RFTSE100 0.2123 0.065676 3.232533 0.001
C 0.016889 0.000617 27.37585 0
0.88 RFTSE100 0.174715 0.065332 2.674278 0.008 0.025528
DCRISIS*RFTSE100 0.221349 0.072402 3.057235 0.002
C 0.017847 0.000648 27.52982 0
0.89 RFTSE100 0.166361 0.071484 2.327235 0.02 0.025225
DCRISIS*RFTSE100 0.257918 0.085456 3.018147 0.003
C 0.018867 0.000693 27.24184 0
0.9 RFTSE100 0.170237 0.085148 1.999312 0.046 0.025315
DCRISIS*RFTSE100 0.246188 0.094638 2.601359 0.009
C 0.019984 0.000718 27.81936 0
091 RFTSE100 0.166416 0.083679 1.988749 0.047 0.025733
DCRISIS*RFTSE100 0.262068 0.092973 2.818748 0.005
C 0.023294 0.000861 27.05841 0
0.93 RFTSE100 0.211919 0.079449 2.66735 0.008 0.024995
DCRISIS*RFTSE100 0.227971 0.093544 2.437052 0.015
Nguon: NCS tinh todn tir s6 liéu da thu thip
Két qua hoi quy phéan vi md hinh
O, Nindex (t |X ) = a(t) +ﬁ(t) THANGSENG +7(t) FiianGSENG Derisis T4 (t)
quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C 0.03692 0.001077 34.28542 0
0.98 RHANGSENG -0.148011 0.07302 -2.027006 | 0.0428 0.015955
DCRISIS*RHANGSENG 0.248457 0.080812 3.074491 0.0021
Nguén: NCS tinh todn tir s6 liéu da thu thap
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N

Két qua hdi quy phan vimd hinh Q... (1|X )= a(1)+B(t) r, +7(1) rese Do +u (1)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.043077 0.001015 -42.44308 0
0.01 RSSE -0.105104 0.049134 -2.139135 0.0325 0.015626
DCRISIS*RSSE 0.187093 0.051194 3.654604 0.0003

Nguén: NCS tinh todn tir s6 liéu da thu thap

3

Két qua hoi quy phan vimé hinh 0, .. (t | X ) =a(t)+B(t) 1+ 7 (1) e Dy, +u (1)
quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.018815 0.000752 -25.01328 0
0.10 RICI 0.134204 0.060784 2.207901 0.0273 0.015928
DCRISIS*RICI 0.143024 0.07251 1.972457 0.0487
C -0.017604 0.000705 -24.97525 0
0.11 RICI 0.133755 0.05815 2.30018 0.0215 0.014457
DCRISIS*RICI 0.16807 0.074975 2.24169 0.0251
C -0.016299 0.00063 -25.88224 0
0.12 RICI 0.154939 0.046197 3.353872 0.0008 0.013984
DCRISIS*RIJCI 0.136381 0.054298 2.51169 0.0121
C -0.01551 0.000597 -25.98225 0
0.13 RICI 0.140112 0.050502 2.774398 0.0056 0.014789
DCRISIS*RIJCI 0.150571 0.058107 2.591261 0.0096
C -0.014517 0.000552 -26.27578 0
0.14 RICI 0.121463 0.049985 2.430014 0.0152 0.015143
DCRISIS*RIJCI 0.176495 0.059506 2.96599 0.003
C -0.014017 0.000538 -26.07711 0
0.15 RICI 0.114955 0.047679 2.411031 0.016 0.015436
DCRISIS*RIJCI 0.194488 0.059078 3.292067 0.001
C -0.013219 0.000518 -25.49586 0
0.16 RICI 0.116891 0.045318 2.579339 0.01 0.015576
DCRISIS*RIJCI 0.193356 0.058711 3.29338 0.001
C -0.012527 0.00051 -24.58076 0
0.17 RICI 0.111645 0.039029 2.86056 0.0043 0.015968
DCRISIS*RIJCI 0.205148 0.053379 3.843278 0.0001
C -0.011975 0.000511 -23.42303 0
0.18 RICI 0.118178 0.040416 2.92401 0.0035 0.016026
DCRISIS*RIJCI 0.203834 0.05483 3.717592 0.0002
C -0.01133 0.000514 -22.04126 0
0.19 RICI 0.113636 0.033243 3.418295 0.0006 0.016004
DCRISIS*RICI 0.214483 0.050889 4.2147 0
C -0.010651 0.000525 -20.2728 0
0.2 RIJCI 0.116618 0.032971 3.53698 0.0004 0.015393
DCRISIS*RIJCI 0.21306 0.052466 4.06089 0.0001
0.21 C -0.00996 0.000526 -18.92688 0 0.015015
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RIJCI 0.110479 0.029811 3.705939 0.0002
DCRISIS*RIJCI 0.204855 0.065413 3.1317 0.0018
C -0.009317 0.000522 -17.8385 0
0.22 RIJCI 0.117396 0.029505 3.978853 0.0001 0.015015
DCRISIS*RICI 0.211469 0.061777 3.423112 0.0006
C -0.008633 0.000501 -17.22077 0
0.23 RIJCI 0.118624 0.027341 4.338624 0 0.015024
DCRISIS*RIJCI 0.206298 0.081027 2.546045 0.011
C -0.008043 0.000468 -17.19469 0
0.24 RICI 0.127496 0.025712 4.958661 0 0.014994
DCRISIS*RICI 0.220105 0.054858 4.01229 0.0001
C -0.007384 0.00043 -17.18186 0
0.25 RICI 0.137399 0.024193 5.67922 0 0.014936
DCRISIS*RIJCI 0.209788 0.058943 3.559193 0.0004
C -0.006828 0.0004 -17.08791 0
0.26 RICI 0.135502 0.022619 5.990634 0 0.015142
DCRISIS*RIJCI 0.221703 0.055945 3.96286 0.0001
C -0.006324 0.000375 -16.85832 0
0.27 RICI 0.127867 0.022357 5.719237 0 0.015248
DCRISIS*RICI 0.214779 0.092662 2.317873 0.0205
C -0.005947 0.00036 -16.50721 0
0.28 RICI 0.121312 0.023336 5.198528 0 0.015065
DCRISIS*RIJCI 0.213049 0.120831 1.763195 0.078
C -0.002016 0.000269 -7.491778 0
0.41 RICI 0.085062 0.023124 3.678572 0.0002 0.011415
DCRISIS*RICI 0.215696 0.102223 2.110061 0.035
C -0.001791 0.000268 -6.684382 0
0.42 RICI 0.085748 0.023137 3.706111 0.0002 0.011219
DCRISIS*RICI 0.222174 0.099703 2.228354 0.0259
C -0.001503 0.000267 -5.621932 0
0.43 RICI 0.081686 0.023354 3.497802 0.0005 0.011032
DCRISIS*RIJCI 0.23538 0.100111 2.351197 0.0188
C -0.001307 0.000268 -4.878569 0
0.44 RICI 0.080917 0.023528 3.439178 0.0006 0.010831
DCRISIS*RICI 0.24237 0.102726 2.359397 0.0184
C -0.001046 0.000269 -3.894492 0.0001
0.45 RICI 0.073816 0.024064 3.067528 0.0022 0.010763
DCRISIS*RIJCI 0.25779 0.103825 2.482932 0.0131
C -0.000783 0.000269 -2.906323 0.0037
0.46 RICI 0.068026 0.024586 2.766863 0.0057 0.010672
DCRISIS*RIJCI 0.262532 0.099392 2.641363 0.0083
0.47 C -0.000539 0.00027 -1.991225 0.0466 0.010591
RICI 0.071992 0.024652 2.920287 0.0035
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DCRISIS*RIJCI 0.254645 0.094382 2.698019 0.007
C -0.000245 0.000272 -0.901061 0.3676
0.48 RICI 0.060892 0.025149 242124 0.0155 0.010414
DCRISIS*RIJCI 0.261033 0.088067 2.964036 0.0031
C 3.84E-05 0.000274 0.140361 0.8884
0.49 RIJCI 0.061673 0.02538 2.42994 0.0152 0.010354
DCRISIS*RIJCI 0.255715 0.083967 3.045404 0.0023
C 0.000292 0.000275 1.061783 0.2884
0.50 RICI 0.056216 0.025722 2.185562 0.0289 0.010437
DCRISIS*RIJCI 0.257099 0.081428 3.157383 0.0016
C 0.00053 0.000277 1.91598 0.0555
0.51 RICI 0.056337 0.025814 2.1824 0.0292 0.010471
DCRISIS*RIJCI 0.258086 0.0801 3.222044 0.0013
C 0.000714 0.000277 2.571779 0.0102
0.52 RICI 0.06008 0.025762 2.332093 0.0198 0.01053
DCRISIS*RICI 0.257159 0.078785 3.264053 0.0011
C 0.000975 0.000279 3.501497 0.0005
0.53 RICI 0.059549 0.025714 2.315794 0.0207 0.010605
DCRISIS*RICI 0.261712 0.075771 3.454002 0.0006
C 0.001207 0.00028 4.3078 0
0.54 RICI 0.06281 0.025519 2.461267 0.0139 0.010641
DCRISIS*RICI 0.257398 0.074007 3.478024 0.0005
C 0.001434 0.000282 5.090923 0
0.55 RICI 0.065622 0.025462 2.577228 0.01 0.010709
DCRISIS*RIJCI 0.260441 0.071809 3.626856 0.0003
C 0.001657 0.000284 5.842405 0
0.56 RICI 0.063456 0.025648 2474119 0.0134 0.010559
DCRISIS*RIJCI 0.26827 0.070801 3.789051 0.0002
C 0.002026 0.000288 7.030466 0
0.57 RICI 0.054299 0.026192 2.073086 0.0383 0.010404
DCRISIS*RIJCI 0.283109 0.070982 3.988442 0.0001
C 0.002393 0.000293 8.155438 0
0.58 RICI 0.059246 0.026347 2.248661 0.0246 0.01048
DCRISIS*RICI 0.283795 0.072842 3.896052 0.0001
C 0.002752 0.000299 9.210345 0
0.59 RICI 0.053936 0.026759 2.015621 0.0439 0.010587
DCRISIS*RICI 0.294625 0.072895 4.041779 0.0001
C 0.004119 0.000321 12.81541 0
0.63 RICI 0.059669 0.02967 2.011122 0.0444 0.011003
DCRISIS*RICI 0.27561 0.07557 3.647097 0.0003
C 0.008946 0.000402 22.23748 0
0.76 RICI 0.095118 0.044773 2.124436 0.0337 0.012518
DCRISIS*RICI 0.228677 0.096316 2.374253 0.0177
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C 0.009394 0.000408 23.0252 0
0.77 RICI 0.101939 0.046699 2.182914 0.0291 0.013153
DCRISIS*RIJCI 0.22809 0.085481 2.668324 0.0077
C 0.009966 0.000421 23.69584 0
0.78 RICI 0.105104 0.04922 2.135375 0.0328 0.013535
DCRISIS*RIJCI 0.237281 0.076288 3.110311 0.0019
C 0.010411 0.000431 24.12781 0
0.79 RICI 0.109378 0.050569 2.162941 0.0306 0.013781
DCRISIS*RIJCI 0.238988 0.07571 3.15661 0.0016
C 0.012265 0.000499 24.5924 0
0.82 RICI 0.107131 0.048243 2.220642 0.0265 0.014168
DCRISIS*RICI 0.216051 0.076513 2.823718 0.0048
C 0.012949 0.000528 24.52379 0
0.83 RICI 0.108458 0.046047 2.35536 0.0186 0.014801
DCRISIS*RICI 0.204865 0.074326 2.756295 0.0059
C 0.013538 0.000545 24.84957 0
0.84 RICI 0.103018 0.043944 2.34432 0.0191 0.015207
DCRISIS*RICI 0.202871 0.070493 2.877874 0.004
C 0.014536 0.000576 25.2256 0
0.85 RICI 0.103434 0.040498 2.554067 0.0107 0.015276
DCRISIS*RIJCI 0.203726 0.067903 3.000227 0.0027
C 0.015255 0.000599 25.44819 0
0.86 RICI 0.09193 0.038891 2.363763 0.0182 0.015176
DCRISIS*RIJCI 0.193708 0.066202 2.926028 0.0035
C 0.017194 0.000615 27.9675 0
0.87 RICI 0.094911 0.047447 2.000357 | 0.0456 0.015285
DCRISIS*RIJCI 0.161798 0.054252 2.982327 | 0.0029
C 0.017194 0.000615 27.96872 0
0.88 RICI 0.094911 0.04743 2.001062 0.0455 0.015319
DCRISIS*RIJCI 0.161798 0.054243 2.98282 0.0029

Nguon: NCS tinh todn tir s6 liéu da thu thdp
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Bang 3.20. Két qua héi quy phén vi phwong trinh

QrVNindex (t|X ) = a(t) +ﬁ(t) rNASDAQ + }/(t) rNASDAQDcrisis

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.012654 0.000483 -26.18953 0
0.16 RNASDAQ 0.256901 0.033263 7.723234 0 0.04535
DCRISIS*RNASDAQ 0.108358 0.046298 2.340466 0.019
C -0.012227 0.000489 -24.98491 0
0.17 RNASDAQ 0.250858 0.03393 7.393495 0 0.045728
DCRISIS*RNASDAQ 0.118858 0.046057 2.580657 0.01
C -0.011752 0.000489 -24.01445 0
0.18 RNASDAQ 0.249207 0.034387 7.24721 0 0.045527
DCRISIS*RNASDAQ 0.110869 0.045109 2.457812 0.014
C -0.011214 0.000486 -23.06326 0
0.19 RNASDAQ 0.241656 0.034871 6.930023 0 0.045031
DCRISIS*RNASDAQ 0.11 0.046697 2.355598 0.019
C -0.010562 0.000487 -21.68926 0
0.2 RNASDAQ 0.236491 0.036003 6.568592 0 0.04398
DCRISIS*RNASDAQ 0.126561 0.047174 2.682842 0.007
C -0.009547 0.000473 -20.19178 0
0.21 RNASDAQ 0.208622 0.031204 6.685805 0 0.043644
DCRISIS*RNASDAQ 0.159866 0.043329 3.68955 2E-04
C -0.008925 0.000463 -19.26446 0
0.22 RNASDAQ 0.224354 0.033935 6.611196 0 0.04373
DCRISIS*RNASDAQ 0.151069 0.043064 3.508027 SE-04
C -0.008563 0.000455 -18.80446 0
0.23 RNASDAQ 0.21761 0.030887 7.045447 0 0.043625
DCRISIS*RNASDAQ 0.159334 0.040881 3.897531 1E-04
C -0.008023 0.00043 -18.65358 0
0.24 RNASDAQ 0.20514 0.027147 7.556587 0 0.042974
DCRISIS*RNASDAQ 0.178323 0.037711 4.728623 0
C -0.007516 0.000408 -18.43404 0
0.25 RNASDAQ 0.205288 0.026637 7.706926 0 0.04224
DCRISIS*RNASDAQ 0.176222 0.039329 4.480749 0
C -0.007049 0.000386 -18.28394 0
0.26 RNASDAQ 0.21182 0.026843 7.890995 0 0.041519
DCRISIS*RNASDAQ 0.168299 0.040713 4.1338 0
C -0.006654 0.00037 -17.98959 0
0.27 RNASDAQ 0.217344 0.027043 8.036902 0 0.040709
DCRISIS*RNASDAQ 0.156507 0.042071 3.720035 2E-04
C -0.006168 0.000354 -17.4358 0
0.28 RNASDAQ 0.220398 0.026868 8.202948 0 0.039651
DCRISIS*RNASDAQ 0.145742 0.044503 3.274874 0.001
C -0.00577 0.000343 -16.82155 0
0.29 RNASDAQ 0.218409 0.02696 8.101143 0 0.038885
DCRISIS*RNASDAQ 0.141412 0.046528 3.039301 0.002
C -0.005334 0.000332 -16.08634 0
0.3 RNASDAQ 0.211391 0.027282 7.748405 0 0.037927
DCRISIS*RNASDAQ 0.152248 0.048102 3.165082 0.002
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.004958 0.000323 -15.37462 0
0.31 RNASDAQ 0.20439 0.028249 7.235368 0 0.036984
DCRISIS*RNASDAQ 0.164478 0.050584 3.251615 0.001
C -0.004711 0.000319 -14.77722 0
0.32 RNASDAQ 0.198741 0.029646 6.703792 0 0.036103
DCRISIS*RNASDAQ 0.17457 0.054263 3.217139 0.001
C -0.004403 0.000314 -14.00548 0
0.33 RNASDAQ 0.186672 0.032085 5.818117 0 0.0353
DCRISIS*RNASDAQ 0.189416 0.058894 3.216226 0.001
C -0.004116 0.000308 -13.3471 0
0.34 RNASDAQ 0.188487 0.032862 5.735693 0 0.034464
DCRISIS*RNASDAQ 0.182162 0.056207 3.240918 0.001
C -0.003808 0.000304 -12.53583 0
0.35 RNASDAQ 0.183476 0.034348 5.341632 0 0.03377
DCRISIS*RNASDAQ 0.183524 0.056364 3.256056 0.001
C -0.00349 0.000299 -11.65973 0
0.36 RNASDAQ 0.175077 0.034931 5.012091 0 0.033149
DCRISIS*RNASDAQ 0.203148 0.069819 2.909654 0.004
C -0.003239 0.000295 -10.99579 0
0.37 RNASDAQ 0.176481 0.034532 5.110672 0 0.032528
DCRISIS*RNASDAQ 0.205148 0.072399 2.833566 0.005
C -0.002848 0.000286 -9.950963 0
0.38 RNASDAQ 0.173326 0.033617 5.155936 0 0.032077
DCRISIS*RNASDAQ 0.224174 0.078219 2.865971 0.004
C -0.002642 0.000282 -9.358167 0
0.39 RNASDAQ 0.169205 0.033303 5.080712 0 0.031623
DCRISIS*RNASDAQ 0.200757 0.06316 3.178518 0.002
C -0.002383 0.000279 -8.544346 0
0.4 RNASDAQ 0.165222 0.032998 5.007101 0 0.031079
DCRISIS*RNASDAQ 0.219448 0.07252 3.026054 0.003
C -0.002114 0.000275 -7.692779 0
0.41 RNASDAQ 0.155512 0.032788 4.742964 0 0.030683
DCRISIS*RNASDAQ 0.232051 0.072824 3.186472 0.002
C -0.001849 0.000272 -6.798381 0
0.42 RNASDAQ 0.164938 0.03245 5.082876 0 0.030252
DCRISIS*RNASDAQ 0.218784 0.069325 3.155937 0.002
C -0.001514 0.000266 -5.683403 0
0.43 RNASDAQ 0.154968 0.03162 4.900879 0 0.029941
DCRISIS*RNASDAQ 0.235141 0.072043 3.263921 0.001
C -0.001212 0.000263 -4.605502 0
0.44 RNASDAQ 0.149349 0.030659 4.871357 0 0.029753
DCRISIS*RNASDAQ 0.226794 0.061583 3.682716 2E-04
C -0.00092 0.000261 -3.522402 4E-04
0.45 RNASDAQ 0.141728 0.029503 4.803922 0 0.029752
DCRISIS*RNASDAQ 0.240034 0.062838 3.819902 1E-04
C -0.000704 0.000261 -2.693649 0.007
0.46 RNASDAQ 0.14623 0.029493 4.95812 0 0.029827
DCRISIS*RNASDAQ 0.239684 0.061246 3.913475 1E-04
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.000528 0.000261 -2.026273 0.043
0.47 RNASDAQ 0.142529 0.029019 4911623 0 0.029794
DCRISIS*RNASDAQ 0.246762 0.056543 4.364134 0
C -0.000311 0.00026 -1.192664 0.2331
0.48 RNASDAQ 0.141489 0.028697 4.930519 0 0.029444
DCRISIS*RNASDAQ 0.251981 0.052909 4.762513 0
C -3.16E-05 0.000261 -0.12095 0.9037
0.49 RNASDAQ 0.146223 0.028698 5.095139 0 0.029194
DCRISIS*RNASDAQ 0.24458 0.051903 4.712227 0
C 0.000193 0.000262 0.733786 0.4631
0.50 RNASDAQ 0.151546 0.028948 5.235028 0 0.029124
DCRISIS*RNASDAQ 0.240213 0.050766 4.731762 0
C 0.000447 0.000264 1.694983 0.0902
0.51 RNASDAQ 0.157378 0.029152 5.39854 0 0.02904
DCRISIS*RNASDAQ 0.239935 0.049333 4.863617 0
C 0.000702 0.000265 2.651554 0.008
0.52 RNASDAQ 0.151137 0.028502 5.30264 0 0.02913
DCRISIS*RNASDAQ 0.251745 0.048586 5.181409 0
C 0.00095 0.000267 3.564396 4E-04
0.53 RNASDAQ 0.146203 0.028184 5.18754 0 0.029177
DCRISIS*RNASDAQ 0.257408 0.047978 5.365093 0
C 0.001168 0.000269 4.346675 0
0.54 RNASDAQ 0.1516 0.028412 5.335839 0 0.029212
DCRISIS*RNASDAQ 0.245704 0.047028 5.224576 0
C 0.001489 0.000272 5.482098 0
0.55 RNASDAQ 0.146689 0.028315 5.180657 0 0.029345
DCRISIS*RNASDAQ 0.242302 0.046914 5.164845 0
C 0.001764 0.000276 6.392403 0
0.56 RNASDAQ 0.155222 0.028844 5.3814 0 0.02939
DCRISIS*RNASDAQ 0.226102 0.048825 4.630889 0
C 0.001967 0.000278 7.077455 0
0.57 RNASDAQ 0.152603 0.028778 5.302821 0 0.029381
DCRISIS*RNASDAQ 0.231022 0.047907 4.822286 0
C 0.00216 0.00028 7.711914 0
0.58 RNASDAQ 0.151294 0.028806 5.252237 0 0.029251
DCRISIS*RNASDAQ 0.234511 0.047385 4.949096 0
C 0.00239 0.000283 8.447549 0
0.59 RNASDAQ 0.15394 0.029008 5.306833 0 0.02895
DCRISIS*RNASDAQ 0.234465 0.047177 4.969954 0
C 0.002632 0.000286 9.198143 0
0.6 RNASDAQ 0.151503 0.029268 5.176446 0 0.028524
DCRISIS*RNASDAQ 0.239475 0.047318 5.060982 0
C 0.003072 0.000294 10.43352 0
0.61 RNASDAQ 0.154829 0.030209 5.125193 0 0.028026
DCRISIS*RNASDAQ 0.232211 0.049686 4.673525 0
C 0.003467 0.000302 11.47537 0
0.62 RNASDAQ 0.158347 0.031034 5.10238 0 0.027586
DCRISIS*RNASDAQ 0.225148 0.052581 4.281921 0
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C 0.003728 0.000305 12.21115 0
0.63 RNASDAQ 0.165954 0.03143 5.28005 0 0.027307
DCRISIS*RNASDAQ 0.215204 0.054403 3.955766 1E-04
C 0.004051 0.00031 13.0839 0
0.64 RNASDAQ 0.168849 0.032374 5.215596 0 0.027009
DCRISIS*RNASDAQ 0.209419 0.056695 3.693772 2E-04
C 0.00445 0.000317 14.05255 0
0.65 RNASDAQ 0.179361 0.033522 5.350498 0 0.026726
DCRISIS*RNASDAQ 0.195329 0.060928 3.205904 0.001
C 0.004823 0.000322 14.97372 0
0.66 RNASDAQ 0.19001 0.033359 5.695854 0 0.026413
DCRISIS*RNASDAQ 0.191222 0.061985 3.084958 0.002
C 0.005229 0.00033 15.83569 0
0.67 RNASDAQ 0.190525 0.033935 5.614436 0 0.026191
DCRISIS*RNASDAQ 0.204977 0.073984 2.770561 0.006
C 0.005522 0.000336 16.4178 0
0.68 RNASDAQ 0.194815 0.034096 5.713698 0 0.025947
DCRISIS*RNASDAQ 0.196191 0.077921 2.517822 0.012
C 0.005907 0.000346 17.05048 0
0.69 RNASDAQ 0.182043 0.036728 4.956478 0 0.025666
DCRISIS*RNASDAQ 0.195088 0.075737 2.575855 0.01
C 0.006345 0.000355 17.89763 0
0.7 RNASDAQ 0.177457 0.039389 4.505259 0 0.025443
DCRISIS*RNASDAQ 0.18025 0.068811 2.619482 0.009
C 0.006641 0.000359 18.51241 0
0.71 RNASDAQ 0.177523 0.040511 4.382063 0 0.025304
DCRISIS*RNASDAQ 0.183699 0.070498 2.605755 0.009
C 0.006919 0.000361 19.17862 0
0.72 RNASDAQ 0.181293 0.040603 4.464995 0 0.025099
DCRISIS*RNASDAQ 0.171269 0.061008 2.807303 0.005
C 0.007309 0.000371 19.71177 0
0.73 RNASDAQ 0.173324 0.043348 3.998388 1E-04 0.024813
DCRISIS*RNASDAQ 0.182245 0.062366 2.922195 0.004
C 0.007599 0.000375 20.25356 0
0.74 RNASDAQ 0.172444 0.044323 3.890644 1E-04 0.024773
DCRISIS*RNASDAQ 0.174028 0.058187 2.990836 0.003
C 0.008126 0.000385 21.09793 0
0.75 RNASDAQ 0.173048 0.045372 3.813966 1E-04 0.024545
DCRISIS*RNASDAQ 0.168696 0.05653 2.984191 0.003
C 0.008562 0.000393 21.8131 0
0.76 RNASDAQ 0.169121 0.045587 3.709815 2E-04 0.024559
DCRISIS*RNASDAQ 0.172337 0.055951 3.080144 0.002
C 0.009252 0.000414 22.32417 0
0.77 RNASDAQ 0.171629 0.046626 3.681006 2E-04 0.024744
DCRISIS*RNASDAQ 0.188337 0.067 2.81102 0.005
C 0.009864 0.000437 22.59615 0
0.78 RNASDAQ 0.162564 0.048089 3.380478 TE-04 0.025177
DCRISIS*RNASDAQ 0.219299 0.0884 2.480767 0.013
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C 0.010422 0.000457 22.82116 0
0.79 RNASDAQ 0.175094 0.049573 3.532032 4E-04 0.025418
DCRISIS*RNASDAQ 0.192729 0.07149 2.69589 0.007
C 0.011052 0.00047 23.50237 0
0.8 RNASDAQ 0.185912 0.050908 3.651939 3E-04 0.02582
DCRISIS*RNASDAQ 0.184326 0.069685 2.645145 0.008
C 0.011441 0.000469 24.37416 0
0.81 RNASDAQ 0.183932 0.050557 3.638138 3E-04 0.025751
DCRISIS*RNASDAQ 0.195456 0.066681 2.93123 0.003
C 0.011899 0.000475 25.04127 0
0.82 RNASDAQ 0.181118 0.050934 3.555896 4E-04 0.025569
DCRISIS*RNASDAQ 0.195916 0.064659 3.03001 0.003
C 0.012492 0.000492 25.40156 0
0.83 RNASDAQ 0.162469 0.05356 3.033432 0.002 0.025472
DCRISIS*RNASDAQ 0.222287 0.064811 3.429766 6E-04
C 0.013231 0.000527 25.09159 0
0.84 RNASDAQ 0.167705 0.055683 3.01179 0.003 0.025039
DCRISIS*RNASDAQ 0.223529 0.066038 3.384847 TE-04
C 0.013995 0.000563 24.87841 0
0.85 RNASDAQ 0.178645 0.058317 3.063344 0.002 0.024307
DCRISIS*RNASDAQ 0.206581 0.069558 2.969922 0.003
C 0.015197 0.00065 23.39654 0
0.86 RNASDAQ 0.156769 0.062368 2.51361 0.012 0.023333
DCRISIS*RNASDAQ 0.246721 0.076389 3.229794 0.001
C 0.016242 0.000668 24.30706 0
0.87 RNASDAQ 0.158555 0.065851 2.407796 0.016 0.023652
DCRISIS*RNASDAQ 0.264778 0.083468 3.172204 0.002
C 0.01705 0.000635 26.85479 0
0.88 RNASDAQ 0.145788 0.060698 2.401866 0.016 0.023546
DCRISIS*RNASDAQ 0.286153 0.075737 3.778227 2E-04
C 0.018104 0.000604 29.99134 0
0.89 RNASDAQ 0.116317 0.056687 2.051937 0.04 0.023954
DCRISIS*RNASDAQ 0.326857 0.066808 4.892457 0
C 0.018757 0.000611 30.67827 0
0.9 RNASDAQ 0.128858 0.061727 2.087554 0.037 0.024217
DCRISIS*RNASDAQ 0.32128 0.069817 4.601741 0

Nguon: NCS tinh todn tir s6 liéu da thu thdp
Két qua hoi quy phan vi md hinh

QrVNindex (I|X) = 0{(1‘) +ﬁ(t) rNIKK51225+7(t) rNIKKE1225Dcrisis +u (t)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.01157 0.000466 -24.80905 0
0.18 RNIKKEI225 0.207734 0.039664 5.237333 0 0.032899
DCRISIS*RNIKKEI225 0.103703 0.051548 2.011776 0.0444
C -0.01098 0.000459 -23.93237 0
0.19 0.033067
RNIKKEI225 0.210042 0.037725 5.56774 0
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RNIKKEI225 0.109658 0.053196 2.061406 0.0394
C -0.01029 0.000452 -22.7776 0
0.2 RNIKKEI225 0.20276 0.036085 5.619004 0 0.032768
DCRISIS*RNIKKEI225 0.125117 0.052109 2.401081 0.0164
C -0.009771 0.000447 -21.86358 0
0.21 RNIKKEI225 0.195364 0.035021 5.578447 0 0.032495
DCRISIS*RNIKKEI225 0.135722 0.051629 2.628789 0.0086
C -0.009158 0.000443 -20.67271 0
0.22 RNIKKEI225 0.194966 0.034747 5.611002 0 0.032291
DCRISIS*RNIKKEI225 0.132674 0.054288 2.443885 0.0146
C -0.00484 0.000353 -13.70957 0
0.31 RNIKKEI225 0.167195 0.025931 6.447549 0 0.024702
DCRISIS*RNIKKEI225 0.14021 0.071418 1.963232 0.0497
C -0.004561 0.000343 -13.31464 0
0.32 RNIKKEI225 0.165921 0.026008 6.379647 0 0.024102
DCRISIS*RNIKKEI225 0.134705 0.059565 2.261485 0.0238
C -0.004177 0.00033 -12.67633 0
0.33 RNIKKEI225 0.1493 0.028647 5.211665 0 0.023527
DCRISIS*RNIKKEI225 0.153007 0.060388 2.533744 0.0113
C -0.003828 0.000315 -12.14827 0
0.34 RNIKKEI225 0.134232 0.031395 4275643 0 0.023397
DCRISIS*RNIKKEI225 0.179169 0.06894 2.598907 0.0094
C -0.003471 0.0003 -11.57605 0
0.35 RNIKKEI225 0.12507 0.030293 4.128632 0 0.023271
DCRISIS*RNIKKEI225 0.179591 0.059741 3.006144 0.0027
C -0.003197 0.000291 -10.97764 0
0.36 RNIKKEI225 0.120872 0.029852 4.04908 0.0001 0.02313
DCRISIS*RNIKKEI225 0.191506 0.062248 3.076484 0.0021
C -0.002875 0.000281 -10.22256 0
0.37 RNIKKEI225 0.11307 0.028085 4.026025 0.0001 0.023104
DCRISIS*RNIKKEI225 0.215005 0.074113 2.901025 0.0038
C -0.002636 0.000276 -9.544595 0
0.38 RNIKKEI225 0.113431 0.027471 4.129173 0 0.023102
DCRISIS*RNIKKEI225 0.221147 0.079544 2.780189 0.0055
C -0.002312 0.000268 -8.625425 0
0.39 RNIKKEI225 0.114596 0.026551 4.316078 0 0.023032
DCRISIS*RNIKKEI225 0.22625 0.063616 3.556481 0.0004
C -0.002079 0.000264 -7.887633 0
0.4 RNIKKEI225 0.114891 0.025905 4.435144 0 0.022992
DCRISIS*RNIKKEI225 0.234514 0.04845 4.840384 0
C -0.00186 0.000261 -7.116708 0
0.41 RNIKKEI225 0.117683 0.025742 4.57157 0 0.022991
DCRISIS*RNIKKEI225 0.225852 0.050873 4.439562 0
C -0.001571 0.000258 -6.094767 0
0.42 RNIKKEI225 0.114712 0.02471 4.642326 0 0.022986
DCRISIS*RNIKKEI225 0.229898 0.046253 4.970505 0
C -0.001382 0.000256 -5.38808 0
0.43 0.022996
RNIKKEI225 0.11399 0.024333 4.684681 0
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RNIKKEI225 0.234711 0.043792 5.359676 0
C -0.00111 0.000255 -4.351048 0
0.44 RNIKKEI225 0.116481 0.024141 4.825016 0 0.022944
DCRISIS*RNIKKEI225 0.23785 0.042025 5.659761 0
C -0.000933 0.000255 -3.654528 0.0003
0.45 RNIKKEI225 0.119402 0.024234 4.927002 0 0.023022
DCRISIS*RNIKKEI225 0.228356 0.041277 5.532218 0
C -0.000684 0.000256 -2.673963 0.0075
0.46 RNIKKEI225 0.125344 0.024561 5.103443 0 0.02303
DCRISIS*RNIKKEI225 0.22177 0.04062 5.459674 0
C -0.000684 0.000256 -2.673963 0.0075
0.47 RNIKKEI225 0.125344 0.024561 5.103443 0 0.02303
DCRISIS*RNIKKEI225 0.22177 0.04062 5.459674 0
C -0.000684 0.000256 -2.673963 0.0075
0.48 RNIKKEI225 0.125344 0.024561 5.103443 0 0.02303
DCRISIS*RNIKKEI225 0.22177 0.04062 5.459674 0
C -0.000684 0.000256 -2.673963 0.0075
0.49 RNIKKEI225 0.125344 0.024561 5.103443 0 0.02303
DCRISIS*RNIKKEI225 0.22177 0.04062 5.459674 0
C -0.000684 0.000256 -2.673963 0.0075
0.50 RNIKKEI225 0.125344 0.024561 5.103443 0 0.02303
DCRISIS*RNIKKEI225 0.22177 0.04062 5.459674 0
C -0.000684 0.000256 -2.673963 0.0075
0.51 RNIKKEI225 0.125344 0.024561 5.103443 0 0.02303
DCRISIS*RNIKKEI225 0.22177 0.04062 5.459674 0
C 0.000715 0.000261 2.739932 0.0062
0.52 RNIKKEI225 0.124113 0.023546 5.270973 0 0.021978
DCRISIS*RNIKKEI225 0.220046 0.037932 5.801087 0
C 0.001005 0.000263 3.813645 0.0001
0.53 RNIKKEI225 0.124585 0.023515 5.298128 0 0.02199
DCRISIS*RNIKKEI225 0.217387 0.037802 5.75074 0
C 0.001331 0.000267 4.987815 0
0.54 RNIKKEI225 0.123099 0.023491 5.240286 0 0.022125
DCRISIS*RNIKKEI225 0.216406 0.037972 5.69904 0
C 0.001515 0.000269 5.634576 0
0.55 RNIKKEI225 0.125197 0.023514 5.324374 0 0.022299
DCRISIS*RNIKKEI225 0.21292 0.038166 5.578765 0
C 0.001788 0.000272 6.568501 0
0.56 RNIKKEI225 0.128794 0.023584 5.461142 0 0.022266
DCRISIS*RNIKKEI225 0.207978 0.038615 5.385983 0
C 0.002034 0.000276 7.365454 0
0.57 RNIKKEI225 0.128463 0.023641 5.433884 0 0.022208
DCRISIS*RNIKKEI225 0.205728 0.039198 5.248451 0
C 0.002345 0.000282 8.317122 0
0.58 RNIKKEI225 0.133109 0.023853 5.580452 0 0.022121
DCRISIS*RNIKKEI225 0.198736 0.040129 4.952446 0
C 0.002665 0.000288 9.260636 0
0.59 0.0221
RNIKKEI225 0.140332 0.024042 5.836946 0
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RNIKKEI225 0.189097 0.041064 4.604932 0
C 0.002983 0.000294 10.13572 0
0.6 RNIKKEI225 0.136921 0.024142 5.671448 0 0.022087
DCRISIS*RNIKKEI225 0.190099 0.041937 4.533008 0
C 0.003294 0.000301 10.96107 0
0.61 RNIKKEI225 0.137429 0.024366 5.640275 0 0.021952
DCRISIS*RNIKKEI225 0.187242 0.042627 4.392571 0
C 0.003494 0.000303 11.51629 0
0.62 RNIKKEI225 0.141717 0.024417 5.804016 0 0.021617
DCRISIS*RNIKKEI225 0.181447 0.041763 4.344627 0
C 0.003892 0.00031 12.54654 0
0.63 RNIKKEI225 0.125577 0.025428 4.938612 0 0.021345
DCRISIS*RNIKKEI225 0.194581 0.041113 4.732815 0
C 0.004224 0.000314 13.44869 0
0.64 RNIKKEI225 0.127909 0.025718 4.973448 0 0.021195
DCRISIS*RNIKKEI225 0.189734 0.039576 4.79414 0
C 0.004541 0.000319 14.25464 0
0.65 RNIKKEI225 0.118712 0.027368 4.337563 0 0.020972
DCRISIS*RNIKKEI225 0.196542 0.039298 5.001339 0
C 0.004815 0.000321 14.98011 0
0.66 RNIKKEI225 0.119959 0.027986 4286318 0 0.02062
DCRISIS*RNIKKEI225 0.193219 0.038876 4.970089 0
C 0.005255 0.000329 15.99464 0
0.67 RNIKKEI225 0.122291 0.02941 4.158224 0 0.020188
DCRISIS*RNIKKEI225 0.185189 0.038722 4782513 0
C 0.005559 0.000334 16.62692 0
0.68 RNIKKEI225 0.115663 0.030862 3.747754 0.0002 0.019765
DCRISIS*RNIKKEI225 0.192894 0.039614 4.869327 0
C 0.005902 0.000339 17.40014 0
0.69 RNIKKEI225 0.115241 0.031334 3.677856 0.0002 0.019232
DCRISIS*RNIKKEI225 0.189725 0.039734 4.774822 0
C 0.006419 0.00035 18.32303 0
0.7 RNIKKEI225 0.125654 0.032094 3.915205 0.0001 0.018958
DCRISIS*RNIKKEI225 0.180605 0.040673 4.44042 0
C 0.006719 0.000356 18.88531 0
0.71 RNIKKEI225 0.124703 0.0326 3.825227 0.0001 0.018776
DCRISIS*RNIKKEI225 0.177634 0.041336 4297338 0
C 0.007073 0.000365 19.35357 0
0.72 RNIKKEI225 0.130486 0.032828 3.974865 0.0001 0.018558
DCRISIS*RNIKKEI225 0.180492 0.043017 4.195801 0
C 0.007524 0.000383 19.65278 0
0.73 RNIKKEI225 0.115723 0.034983 3.308008 0.001 0.018354
DCRISIS*RNIKKEI225 0.209191 0.053346 3.921414 0.0001
C 0.007854 0.000391 20.06708 0
0.74 RNIKKEI225 0.11906 0.035208 3.381585 0.0007 0.018586
DCRISIS*RNIKKEI225 0.198865 0.053162 3.740708 0.0002
C 0.008283 0.000404 20.51151 0
0.75 0.01869
RNIKKEI225 0.125265 0.035523 3.526294 0.0004
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RNIKKEI225 0.188186 0.055523 3.389345 0.0007
C 0.008659 0.000415 20.85885 0
0.76 RNIKKEI225 0.121414 0.035832 3.388429 0.0007 0.018856
DCRISIS*RNIKKEI225 0.190321 0.064119 2.968249 0.003
C 0.009369 0.000435 21.51801 0
0.77 RNIKKEI225 0.12698 0.036507 3.47827 0.0005 0.019119
DCRISIS*RNIKKEI225 0.194865 0.059459 3.277311 0.0011
C 0.009946 0.000449 22.13062 0
0.78 RNIKKEI225 0.131399 0.03724 3.528434 0.0004 0.019337
DCRISIS*RNIKKEI225 0.198652 0.055346 3.589252 0.0003
C 0.010587 0.000464 22.81158 0
0.79 RNIKKEI225 0.120433 0.037669 3.197088 0.0014 0.019654
DCRISIS*RNIKKEI225 0.231079 0.049792 4.640864 0
C 0.011178 0.000481 23.25265 0
0.8 RNIKKEI225 0.106961 0.038004 2.814487 0.0049 0.02015
DCRISIS*RNIKKEI225 0.243945 0.050154 4.863894 0
C 0.011679 0.00049 23.84007 0
0.81 RNIKKEI225 0.114032 0.039121 2.914893 0.0036 0.020262
DCRISIS*RNIKKEI225 0.240675 0.04988 4.825096 0
C 0.012295 0.000503 24.43477 0
0.82 RNIKKEI225 0.129392 0.040387 3.203782 0.0014 0.020562
DCRISIS*RNIKKEI225 0.202159 0.086201 2.345209 0.0191
C 0.012974 0.000509 25.49239 0
0.83 RNIKKEI225 0.140558 0.042179 3.332369 0.0009 0.021204
DCRISIS*RNIKKEI225 0.202643 0.0721 2.810578 0.005
C 0.015281 0.00057 26.79835 0
0.86 RNIKKEI225 0.149164 0.042829 3.48277 0.0005 0.021684
DCRISIS*RNIKKEI225 0.181244 0.087787 2.064597 0.0391
C 0.016052 0.000619 25.93037 0
0.87 RNIKKEI225 0.123728 0.049634 2.492791 0.0127 0.021337
DCRISIS*RNIKKEI225 0.205383 0.096291 2.132947 0.033
C 0.017142 0.000641 26.7436 0
0.88 RNIKKEI225 0.119284 0.048121 2.478824 0.0132 0.020975
DCRISIS*RNIKKEI225 0.191893 0.091611 2.094655 0.0363
C 0.018168 0.00066 27.53639 0
0.89 RNIKKEI225 0.110135 0.048957 2249617 0.0246 0.021585
DCRISIS*RNIKKEI225 0.184161 0.092133 1.998858 0.0457
C 0.019011 0.00067 28.37441 0
0.9 RNIKKEI225 0.101757 0.053183 1.913346 0.0558 0.022224
DCRISIS*RNIKKEI225 0.209024 0.100267 2.084665 0.0372
C 0.0297 0.000899 33.03059 0
0.96 RNIKKEI225 0.171442 0.069179 2.478225 0.0133 0.030934
DCRISIS*RNIKKEI225 0.168941 0.079699 2.11975 0.0341

Nguén: NCS tinh todn tir s6 liéu da thu thip
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Két qua hoi quy phéan vi md hinh

QrVNindex (t |X ) = a(t) +ﬁ(t) rTAIEX +}/(t) rTAIEXDcrisis +u (t)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.006457 0.000384 -16.836 0
0.27 RTAIEX 0.153648 0.028611 5.370187 0 0.013615
DCRISIS*RTAIEX 0.163228 0.071536 2.281753 0.0226
C -0.006073 0.000372 -16.33412 0
0.28 RTAIEX 0.156418 0.028797 5.431699 0 0.013067
DCRISIS*RTAIEX 0.15937 0.071377 2.232811 0.0257
C -0.00572 0.000362 -15.78825 0
0.29 RTAIEX 0.150835 0.029435 5.124288 0 0.01262
DCRISIS*RTAIEX 0.156321 0.072325 2.16138 0.0308
C -0.005351 0.00035 -15.27885 0
0.3 RTAIEX 0.150553 0.029838 5.045728 0 0.011922
DCRISIS*RTAIEX 0.147572 0.074501 1.980808 0.0477
C -0.003929 0.000304 -12.9058 0
0.34 RTAIEX 0.125415 0.030888 4.060315 0.0001 0.009707
DCRISIS*RTAIEX 0.145242 0.072257 2.010068 0.0445
C -0.003566 0.000294 -12.14786 0
0.35 RTAIEX 0.123441 0.030764 4.012457 0.0001 0.009544
DCRISIS*RTAIEX 0.144291 0.071105 2.029269 0.0425
C -0.002949 0.000279 -10.58074 0
0.37 RTAIEX 0.125026 0.030407 4.111753 0 0.009462
DCRISIS*RTAIEX 0.139379 0.06963 2.001719 0.0454
C -0.002646 0.000273 -9.691346 0
0.38 RTAIEX 0.117493 0.030297 3.878098 0.0001 0.009486
DCRISIS*RTAIEX 0.152476 0.069703 2.187509 0.0288
C -0.002422 0.00027 -8.966525 0
0.39 RTAIEX 0.114285 0.030242 3.779004 0.0002 0.009492
DCRISIS*RTAIEX 0.152731 0.06984 2.186861 0.0288
C -0.002188 0.000268 -8.17436 0
0.4 RTAIEX 0.115505 0.03026 3.817011 0.0001 0.009414
DCRISIS*RTAIEX 0.142255 0.070522 2.017176 0.0438
C -0.001931 0.000265 -7.272879 0
0.41 RTAIEX 0.116768 0.030263 3.858484 0.0001 0.009398
DCRISIS*RTAIEX 0.130767 0.073157 1.787495 0.074
C -0.001721 0.000264 -6.521222 0
0.42 RTAIEX 0.116235 0.030115 3.859728 0.0001 0.009292
DCRISIS*RTAIEX 0.133767 0.073857 1.81116 0.0702
C -0.001451 0.000261 -5.549533 0
0.43 RTAIEX 0.107423 0.029628 3.62571 0.0003 0.009161
DCRISIS*RTAIEX 0.148533 0.074182 2.002268 0.0454
C 0.002738 0.000289 9.467645 0
0.59 RTAIEX 0.133596 0.032884 4.062691 0.0001 0.008991
DCRISIS*RTAIEX 0.200875 0.065384 3.072248 0.0021
C 0.003065 0.000295 10.39451 0
0.6 RTAIEX 0.132739 0.033939 3.911078 0.0001 0.009108
DCRISIS*RTAIEX 0.216604 0.053902 4.018448 0.0001
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C 0.00337 0.000301 11.19129 0
0.61 RTAIEX 0.122732 0.035408 3.466222 0.0005 0.009139
DCRISIS*RTAIEX 0.22881 0.054262 4.216756 0
C 0.003648 0.000306 11.90343 0
0.62 RTAIEX 0.121094 0.036512 3.316566 0.0009 0.008972
DCRISIS*RTAIEX 0.228139 0.054993 4.148483 0
C 0.00381 0.000309 12.31608 0
0.63 RTAIEX 0.117929 0.037137 3.175499 0.0015 0.008764
DCRISIS*RTAIEX 0.225928 0.055982 4.03572 0.0001
C 0.004059 0.000313 12.95618 0
0.64 RTAIEX 0.117469 0.038014 3.090135 0.002 0.008426
DCRISIS*RTAIEX 0.215845 0.060725 3.554459 0.0004
C 0.00438 0.000318 13.76061 0
0.65 RTAIEX 0.124982 0.038653 3.2334 0.0012 0.007883
DCRISIS*RTAIEX 0.194727 0.0789 2.468025 0.0137
C 0.012542 0.000488 25.68547 0
0.82 RTAIEX 0.10583 0.053206 1.989068 0.0468 0.009256
DCRISIS*RTAIEX 0.154156 0.063668 2.421252 0.0155
C 0.013092 0.000489 26.76107 0
0.83 RTAIEX 0.12082 0.05291 2.283494 0.0225 0.010087
DCRISIS*RTAIEX 0.149769 0.060044 2.494329 0.0127
C 0.013611 0.000494 27.54073 0
0.84 RTAIEX 0.117258 0.052423 2.236769 0.0254 0.010455
DCRISIS*RTAIEX 0.149008 0.059395 2.508763 0.0122
C 0.014324 0.000516 27.78053 0
0.85 RTAIEX 0.132725 0.055714 2.382255 0.0173 0.010083
DCRISIS*RTAIEX 0.127603 0.062503 2.04155 0.0413

Nguon: NCS tinh todn tir s6 liéu da thu thip

3

Két qua héi quy phan vi mé hinh

QrVNindex (t|X ) = a(t) +ﬁ(t) rKOSPI +}/(t) rKOSPIDcrisis +u (t)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.00499 0.00034 -14.65643 0
0.31 RKOSPI 0.132874 0.025182 5.276553 0 0.011139
DCRISIS*RKOSPI 0.139409 0.070982 1.963999 0.0496
C -0.004622 0.000331 -13.95542 0
0.32 RKOSPI 0.127733 0.02619 4.877154 0 0.010939
DCRISIS*RKOSPI 0.148267 0.072154 2.054875 0.04
C -0.000959 0.000265 -3.622807 0.0003
0.45 RKOSPI 0.098287 0.025312 3.882964 0.0001 0.010004
DCRISIS*RKOSPI 0.185906 0.088818 2.093119 0.0364
C -0.000738 0.000264 -2.793284 0.0053
0.46 RKOSPI 0.097462 0.025079 3.886129 0.0001 0.010051
DCRISIS*RKOSPI 0.190186 0.085978 2.212036 0.0271
C -0.00048 0.000262 -1.829154 0.0675
0.47 0.009635
RKOSPI 0.089042 0.025074 3.551107 0.0004
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RKOSPI 0.218033 0.074701 2.91872 0.0035
C 4.55E-05 0.000263 0.172765 0.8629
0.49 RKOSPI 0.101989 0.024977 4.083342 0 0.010108
DCRISIS*RKOSPI 0.19659 0.077961 2.521651 0.0117
C 0.001288 0.000271 4.759643 0
0.54 RKOSPI 0.101455 0.026586 3.816128 0.0001 0.010289
DCRISIS*RKOSPI 0.173885 0.088153 1.972529 0.0487
C 0.001603 0.000274 5.840173 0
0.55 RKOSPI 0.106358 0.026987 3.94107 0.0001 0.01053
DCRISIS*RKOSPI 0.164893 0.084362 1.95459 0.0507
C 0.001864 0.000278 6.701764 0
0.56 RKOSPI 0.107079 0.026886 3.982625 0.0001 0.01123
DCRISIS*RKOSPI 0.171075 0.083347 2.05256 0.0402
C 0.002111 0.000282 7.498405 0
0.57 RKOSPI 0.104062 0.027315 3.809706 0.0001 0.011389
DCRISIS*RKOSPI 0.179419 0.082167 2.183601 0.0291
C 0.002374 0.000285 8.325611 0
0.58 RKOSPI 0.103446 0.02768 3.737137 0.0002 0.011464
DCRISIS*RKOSPI 0.188164 0.081049 2.321612 0.0203
C 0.002736 0.00029 9.434381 0
0.59 RKOSPI 0.116943 0.02865 4.081831 0 0.011603
DCRISIS*RKOSPI 0.179964 0.079533 2.262751 0.0237
C 0.002991 0.000293 10.19946 0
0.6 RKOSPI 0.116301 0.029105 3.995875 0.0001 0.011675
DCRISIS*RKOSPI 0.189817 0.080381 2.361449 0.0183
C 0.003277 0.000297 11.02923 0
0.61 RKOSPI 0.117622 0.029708 3.959251 0.0001 0.011545
DCRISIS*RKOSPI 0.17323 0.076063 2.277446 0.0228
C 0.003515 0.0003 11.71096 0
0.62 RKOSPI 0.115663 0.030071 3.846323 0.0001 0.011291
DCRISIS*RKOSPI 0.185101 0.076811 2.409831 0.016
C 0.003881 0.000306 12.69923 0
0.63 RKOSPI 0.101111 0.030785 3.284455 0.001 0.01101
DCRISIS*RKOSPI 0.193688 0.074796 2.589554 0.0097
C 0.004201 0.00031 13.56873 0
0.64 RKOSPI 0.104975 0.031674 3.314268 0.0009 0.010878
DCRISIS*RKOSPI 0.172651 0.076512 2.256518 0.0241
C 0.00456 0.000315 14.45961 0
0.65 RKOSPI 0.122155 0.032713 3.734102 0.0002 0.010669
DCRISIS*RKOSPI 0.161251 0.078067 2.065556 0.039
C 0.004901 0.000322 15.24158 0
0.66 RKOSPI 0.112532 0.033676 3.341563 0.0008 0.010401
DCRISIS*RKOSPI 0.176354 0.079458 2.219448 0.0265
C 0.005254 0.000328 16.00777 0
0.67 RKOSPI 0.119601 0.034779 3.438854 0.0006 0.009987
DCRISIS*RKOSPI 0.174949 0.08092 2.161983 0.0307
C 0.005764 0.000339 17.00656 0
0.68 0.009756
RKOSPI 0.114332 0.037234 3.070589 0.0022
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
DCRISIS*RKOSPI 0.187392 0.084076 2.228839 0.0259
C 0.006087 0.000345 17.65083 0
0.69 RKOSPI 0.104876 0.038175 2.747212 0.0061 0.009651
DCRISIS*RKOSPI 0.203067 0.084411 2.405705 0.0162
C 0.007038 0.000366 19.22473 0
0.72 RKOSPI 0.114006 0.038843 2.935069 0.0034 0.008926
DCRISIS*RKOSPI 0.194242 0.096378 2.01541 0.044
C 0.007468 0.000377 19.81704 0
0.73 RKOSPI 0.11429 0.038405 2.975874 0.0029 0.008691
DCRISIS*RKOSPI 0.206605 0.095864 2.155197 0.0312
C 0.007773 0.000383 20.27981 0
0.74 RKOSPI 0.105188 0.039454 2.666071 0.0077 0008486
DCRISIS*RKOSPI 0.204712 0.100694 2.033021 0.0422
C 0.008306 0.000397 20.94344 0
0.75 RKOSPI 0.107191 0.0394 2.720603 0.0066 0.008804
DCRISIS*RKOSPI 0.21843 0.100373 2.176188 0.0296

Nguén: NCS tinh todn tir s6 liéu da thu thip
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PHU LUC IV

3

Két qua hdi quy phan vi nghién ciru cu triic phu thudc giira thi truong
chirmg khodn Viét Nam va thi truong ngoai hdi

Két qua hdi quy phan vimé hinh Q... (¢|X )= a(1)+B (1) ryummm +u(?)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.043736 0.001164 -37.56053 0
0.01 0.003576
TAUD/VND 0.067894 0.032682 2.07738 0.0379
C -0.039042 0.001337 -29.19063 0
0.02 0.004973
TAUD/VND 0.092571 0.029843 3.101955 0.0019
C -0.034306 0.001462 -23.46549 0
0.03 0.003438
TAUD/VND 0.1065 0.029651 3.591791 0.0003
C -0.028175 0.001067 -26.39833 0
0.05 0.00197
TAUD/VND 0.101216 0.038403 2.635646 0.0085
C -0.026404 0.001068 -24.72193 0
0.06 0.002774
TAUD/VND 0.086125 0.037325 2.307414 0.0211
0.20 C -0.011512 0.000519 -22.19091 0 0.002017
’ TAUD/VND 0.114596 0.05394 2.124512 0.0337
C -0.010779 0.000509 -21.18247 0
0.21 0.002478
TAUD/VND 0.120016 0.051576 2.326999 0.0201
0.2 C -0.010202 0.000496 -20.57488 0 0.002757
' TAUD/VND 0.133427 0.049415 2.700125 0.007
0.23 C -0.009729 0.00049 -19.8408 0 0.003146
' TAUD/VND 0.119077 0.047605 2.501364 0.0124
0.4 C -0.009364 0.000484 -19.36638 0 0.003255
' TAUD/VND 0.125856 0.047035 2.675771 0.0075
0.25 C -0.008813 0.000473 -18.63283 0 0.003264
’ TAUD/VND 0.114271 0.045815 2.494202 0.0127
0.6 C -0.008299 0.000462 -17.96142 0 0.003338
' TAUD/VND 0.123192 0.045904 2.68369 0.0073
0.7 C -0.007713 0.000445 -17.32679 0 0.003178
' TAUD/VND 0.131498 0.046063 2.854753 0.0043
028 C -0.007107 0.000431 -16.47785 0 0.003081
' TAUD/VND 0.125562 0.046765 2.684961 0.0073
0.29 C -0.006612 0.000422 -15.65313 0 0.00312
' TAUD/VND 0.122229 0.047739 2.560343 0.0105
0.30 C -0.006254 0.000418 -14.96641 0 0.002724
' TAUD/VND 0.117612 0.048899 2.405213 0.0162
031 C -0.005747 0.000409 -14.0559 0 0.002544
' TAUD/VND 0.118762 0.050462 2.353491 0.0187
C -0.00545 0.000406 -13.41761 0
0.32 0.002251
TAUD/VND 0.114412 0.052335 2.186168 0.0289
0.86 C 0.015008 0.000564 26.61043 0 0.001906
' TAUD/VND 0.116351 0.055618 2.091972 0.0366
0.96 C 0.029292 0.001187 24.67126 0 0.004824
' TAUD/VND 0.183882 0.072331 2.54223 0.0111
C 0.032016 0.001173 27.29066 0
0.97 0.004343
TAUD/VND 0.185477 0.064681 2.867581 0.0042

Nguon: NCS tinh todn tir s6 liéu da thu thdp
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Két qua hdi quy phan vimd hinh Q... (1| X )= a(1)+8() ey +u(?)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
0.01 C -0.043623 0.001061 -41.13255 0 0.002815
' TCAD/VND 0.141425 0.065753 2.150853 0.0316

Nguon: NCS tinh todn tir s6 liéu da thu thdp

Két qua hdi quy phan vimd hinh Q... (1|X )= (1) +B(t) repemmp +u(7)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
0.92 C 0.020842 0.000793 26.28557 0 0.002959
’ TCHF/VND 0.187925 0.049842 3.770399 0.0002
0.93 C 0.022079 0.000823 26.82321 0 0.004504
' TCHE/VND 0.228256 0.037108 6.151193 0
0.94 C 0.02421 0.000968 25.01175 0 0.00516
' TCHF/VND 0.210975 0.076858 2.744987 0.0061
C 0.025852 0.000997 25.94204 0
0.95 0.005475
TCHF/VND 0.269403 0.035024 7.691921 0

Nguén: NCS tinh todn tir s6 liéu da thu thip

Két qua hdi quy phan vimd hinh Q... (1| X )= a () +8 () rew mp +u(?)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
0.03 C -0.034099 0.001394 -24.46801 0 0.003321
’ TCNY/VND -0.485057 0.135561 -3.578136 0.0004
C -0.030389 0.001086 -27.97476 0
0.04 0.002202
LCNY/VND -0.359661 0.146815 -2.449757 0.0144
0.28 C -0.007006 0.000459 -15.26779 0 0.000538
' TCNY/VND -0.245341 0.112008 -2.190389 0.0286
C -0.0064 0.000436 -14.6859 0
0.29 0.000687
TCNY/VND -0.251881 0.095821 -2.62865 0.0086
0.33 C -0.004741 0.000381 -12.43453 0 0.000859
' [CNY/VND -0.234286 0.104099 -2.250613 0.0245
C -0.004395 0.000371 -11.84332 0
0.34 0.000899
[CNY/VND -0.237988 0.102641 -2.318649 0.0205
0.39 C -0.002777 0.000341 -8.137852 0 0.000768
' TCNY/VND -0.234265 0.101715 -2.303145 0.0214
0.40 C -0.002478 0.000338 -7.323787 0 0.000923
' TCNY/VND -0.230707 0.100943 -2.285508 0.0224
C -0.002257 0.000337 -6.699442 0
0.41 0.000798
[CNY/VND -0.227647 0.099929 -2.278078 0.0228
043 C -0.001596 0.000333 -4.797617 0 0.000692
' [CNY/VND -0.212811 0.097655 -2.179221 0.0294
C -0.001307 0.000332 -3.937544 0.0001
0.44 0.000619
TCNY/VND -0.206324 0.096699 -2.133663 0.033
0.46 C -0.000832 0.000332 -2.505952 0.0123 0.000579
' LCNY/VND -0.19093 0.095849 -1.991976 0.0465
C -0.000595 0.000332 -1.795833 0.0727
0.47 0.000556
LCNY/VND -0.190369 0.094888 -2.006245 0.045

Nguon: NCS tinh todn tir s6 liéu da thu thdp
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Két qué hoi quy phan vimé hinh Q.. (1|X)=a(t)+B(1) e +u(?)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
0.9 C 0.020568 0.000764 26.91356 0 0.003286
I'DKK/VND 0.180628 0.07024 2.57158 0.0102
C 0.021821 0.000798 27.33997 0 0.003934
093 IDKK/VND 0.226212 0.056627 3.99475 0.0001
C 0.024085 0.001009 23.86575 0 0.003718
094 IDKK/VND 0.19614 0.094251 2.081045 0.0375
C 0.026323 0.001083 24.31374 0 0.003854
09 I'DKK/VND 0.290042 0.075662 3.8333064 0.0001
0.96 C 0.028845 0.00112 25.74563 0 0.004871
I'DKK/VND 0.271043 0.101777 2.663092 0.0078
Nguon: NCS tinh todn tir s6 liéu da thu thip
Két qua hdi quy phan vimé hinh Q... (1|X )= a(r)+B (1) regmmp +u (1)
quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
0.92 C 0.020548 0.000762 26.95411 0 0.003071
TEUR/VND 0.180004 0.070425 2.555946 0.0107
0.9 C 0.021899 0.000806 27.17083 0 0.003657
TEUR/VND 0.224272 0.057578 3.895077 0.0001
0.94 C 0.024054 0.001007 23.89252 0 0.003476
TEUR/VND 0.193431 0.094394 2.049197 0.0406
C 0.026369 0.001084 24.31943 0
0.95 0.003532
TEUR/VND 0.29332 0.076273 3.845657 0.0001

Nguon: NCS tinh todn tir s6 liéu dd thu thap

Két qué hoi quy phan vimd hinh Q... (1|X)=a(t)+B (1) ruwmmn +u(7)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared

0.03 C -0.03399 0.001397 -24.32977 0 0.002289
THKD/VND -0.491186 0.134481 -3.652465 0.0003

0.04 C -0.030796 0.001096 -28.09649 0 0.0027
THKD/VND -0.381023 0.14516 -2.62485 0.0087

0.8 C -0.007027 0.000462 -15.21514 0 0.000815
THKD/VND -0.252314 0.106344 -2.37262 0.0177

0.29 C -0.006326 0.000433 -14.61049 0 0.001059
THKD/VND -0.293653 0.079702 -3.68438 0.0002

0.30 C -0.0059 0.00042 -14.04414 0 0.001203
THKD/VND -0.299824 0.080275 -3.734983 0.0002

031 C -0.005562 0.00041 -13.57665 0 0.001378
THKD/VND -0.29249 0.082483 -3.54608 0.0004
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.005126 0.000393 -13.06066 0 0.001439
032 THKD/VND -0.28302 0.085921 -3.293952 0.001
0.33 C -0.004789 0.000382 -12.54727 0 0.001391
THKD/VND -0.275675 0.089694 -3.073499 0.0021
034 C -0.004427 0.000372 -11.91124 0 0.001342
THKD/VND -0.26782 0.094193 -2.843311 0.0045
0.35 C -0.004105 0.000363 -11.29621 0 0.001341
THKD/VND -0.260807 0.09957 -2.619337 0.0089
0.36 C -0.00378 0.000355 -10.63958 0 0.001328
THKD/VND -0.25374 0.104735 -2.42268 0.0155
0.37 C -0.003486 0.000349 -9.975456 0 0.001357
THKD/VND -0.247361 0.105607 -2.342276 0.0193
0.38 C -0.003154 0.000344 -9.161389 0 0.001434
THKD/VND -0.240142 0.107965 -2.224267 0.0262
C -0.002786 0.00034 -8.203022 0 0.001489
039 THKD/VND -0.232147 0.109838 -2.113535 0.0347
0.40 C -0.002459 0.000336 -7.315787 0 0.001615
THKD/VND -0.272619 0.111761 -2.439306 0.0148
041 C -0.002264 0.000335 -6.755259 0 0.001559
THKD/VND -0.297808 0.13151 -2.26453 0.0236
042 C -0.001843 0.000332 -5.552526 0 0.001506
THKD/VND -0.243006 0.107555 -2.259371 0.024
0.43 C -0.001633 0.000331 -4.928383 0 0.001462
THKD/VND -0.212145 0.101762 -2.084713 0.0372
0.44 C -0.00131 0.00033 -3.965735 0.0001 0.001362
THKD/VND -0.233767 0.105065 -2.224968 0.0262
0.45 C -0.001131 0.00033 -3.423527 0.0006 0.001307
THKD/VND -0.248525 0.113035 -2.19866 0.028
0.46 C -0.00086 0.00033 -2.604746 0.0093 0.001225
THKD/VND -0.203318 0.098851 -2.056802 0.0398
0.47 C -0.000644 0.00033 -1.951818 0.0511 0.001161
THKD/VND -0.202226 0.09831 -2.057029 0.0398
0.48 C -0.000248 0.000329 -0.753437 0.4513 0.001116
THKD/VND -0.215271 0.100795 -2.135735 0.0328
0.49 C 7.23E-05 0.000329 0.21935 0.8264 0.001088
THKD/VND -0.225825 0.106629 -2.117861 0.0343
0.50 C 0.000397 0.00033 1.202978 0.2291 0.001089
THKD/VND -0.236541 0.11682 -2.024838 0.043
C 0.008292 0.000369 22.45484 0
0.74 0.000938
THKD/VND -0.339301 0.166675 -2.035703 0.0419

Nguon: NCS tinh todn tir sé liéu da thu thip
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3

Két qué hdi quy phan vimé hinh Q... (1| X )= (1) +8(t) 1oy ap +u(?)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared

0.00 C -0.038484 0.001308 -29.41187 0 0.00462

TIPY/VND -0.146968 0.07285 -2.017398 0.0438
C -0.034882 0.001354 -25.76136 0

0.03 0.005521
[IPY/VND -0.191499 0.064519 -2.968118 0.003

0.25 C -0.008757 0.000503 -17.41703 0 0.001532
[IPY/VND -0.14525 0.073501 -1.976158 0.0483

0.26 C -0.00814 0.000479 -16.99873 0 0.001748
TIPY/VND -0.148692 0.068845 -2.159821 0.0309

0.7 C -0.007668 0.000462 -16.58502 0 0.001773
TIPY/VND -0.159747 0.064712 -2.46858 0.0136

0.28 C -0.006832 0.000431 -15.86641 0 0.001861
LIPY/VND -0.174898 0.059877 -2.92094 0.0035

0.29 C -0.006287 0.000414 -15.19448 0 0.002519
TJPY/VND -0.171658 0.058757 -2.921497 0.0035

0.30 C -0.005789 0.000401 -14.44917 0 0.002814
TJPY/VND -0.15645 0.058341 -2.681647 0.0074

031 C -0.005506 0.000395 -13.94197 0 0.003163
LIPY/VND -0.147814 0.058613 -2.521847 0.0117

032 C -0.00523 0.000387 -13.51577 0 0.003221
TIPY/VND -0.154747 0.058359 -2.65165 0.0081

0.33 C -0.004927 0.000378 -13.02267 0 0.002941
[IPY/VND -0.150261 0.057332 -2.620898 0.0088

0.34 C -0.0046 0.00037 -12.43909 0 0.002614
[IPY/VND -0.139017 0.056044 -2.480504 0.0132

0.35 C -0.004247 0.000362 -11.73424 0 0.002305
TIPY/VND -0.114759 0.054301 -2.113378 0.0347

C -0.003932 0.000357 -11.01099 0

0.36 0.002072
[IPY/VND -0.112972 0.054013 -2.09158 0.0366

0.38 C -0.003318 0.000348 -9.530533 0 0.001755
TIpY/VND -0.10606 0.053634 -1.977478 0.0481

Nguon: NCS tinh todn tir s6 liéu da thu thdp

Két qué héi quy phan vimd hinh Q.. (1| X )=a/(t)+B(1) ryyepn +u (1)
quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared

C -0.030739 0.001039 -29.59303 0 0.002771
0.04 IMYR/VND 0.468319 0.164384 2.84894 0.0044

0.07 C -0.023753 0.001066 -22.29119 0 0.002022
IMYR/VND 0.293028 0.12565 2.332108 0.0198

0.08 C -0.02231 0.000972 -22.95423 0 0.002574
IMYR/VND 0.245336 0.111491 2.200503 0.0279

0.09 C -0.020599 0.00086 -23.9467 0 0.002577
IMYR/VND 0.247001 0.094351 2.617888 0.0089

0.1 C -0.019187 0.000786 -24.40921 0 0.002594
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared

IMYR/VND 0.209059 0.097333 2.147872 0.0318

0.11 C -0.01769 0.00065 -27.20689 0 0.002266
IMYR/VND 0.168702 0.072909 2.313873 0.0208

0.12 C -0.017051 0.000626 -27.22305 0 0.00249
IMYR/VND 0.127299 0.064493 1.973847 0.0485

0.13 C -0.016354 0.000624 -26.19385 0 0.002604
IMYR/VND 0.155693 0.071969 2.163337 0.0306

0.14 C -0.015439 0.00061 -25.30661 0 0.003235
IMYR/VND 0.171316 0.081646 2.098287 0.036

0.15 C -0.014666 0.000606 -24.18623 0 0.003421
IMYR/VND 0.194211 0.090193 2.153266 0.0314

0.16 C -0.013682 0.000548 -24.94657 0 0.003836
IMYR/VND 0.275483 0.074218 3.711806 0.0002

0.17 C -0.012926 0.000524 -24.68905 0 0.004902
IMYR/VND 0.292427 0.068866 4.246317 0

0.18 C -0.012325 0.00051 -24.19016 0 0.006086
I'MYR/VND 0.30891 0.069525 4.443173 0

0.19 C -0.011855 0.000505 -23.46015 0 0.006845
IMYR/VND 0.305301 0.070636 4.322143 0

0.2 C -0.011328 0.000502 -22.58226 0 0.007286
IMYR/VND 0.326248 0.076515 4.263859 0

0.21 C -0.010828 0.000495 -21.85403 0 0.00758
IMYR/VND 0.33485 0.07939%4 4.2176 0

0.22 C -0.010423 0.000489 -21.29392 0 0.007505
IMYR/VND 0.318103 0.078258 4.064805 0

0.23 C -0.009829 0.000473 -20.76478 0 0.007334
IMYR/VND 0.331057 0.078769 4.2029 0

0.24 C -0.009106 0.000457 -19.91901 0 0.007622
IMYR/VND 0.366706 0.073853 4.965338 0

0.25 C -0.008618 0.000449 -19.19928 0 0.008085
IMYR/VND 0.38878 0.072291 5.378008 0

0.26 C -0.00806 0.000445 -18.12582 0 0.008409
IMYR/VND 0.381646 0.074141 5.14758 0

0.27 C -0.007543 0.000443 -17.00865 0 0.008687
IMYR/VND 0.362134 0.077923 4.647361 0

0.28 C -0.00709 0.000438 -16.17575 0 0.008712
IMYR/VND 0.350786 0.079841 4.393539 0

0.29 C -0.006755 0.000433 -15.61325 0 0.008615
I'MYR/VND 0.370393 0.078516 4.717407 0

0.30 C -0.006377 0.000423 -15.0848 0 0.007965
IMYR/VND 0.39223 0.076532 5.125028 0

031 C -0.006075 0.000417 -14.5838 0 0.007308
IMYR/VND 0.387514 0.077136 5.023782 0

0.3 C -0.005521 0.000401 -13.77353 0 0.006567
IMYR/VND 0.365761 0.07576 4.827876 0
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
C -0.004983 0.000385 -12.92765 0 0.006027
033 IMYR/VND 0.304041 0.073462 4.138757 0
C -0.004669 0.000378 -12.35225 0 0.005699
034 IMYR/VND 0.286426 0.073669 3.888013 0.0001
0.35 C -0.004302 0.00037 -11.63841 0 0.005351
IMYR/VND 0.277902 0.073865 3.762311 0.0002
C -0.003957 0.000362 -10.93862 0 0.005118
036 IMYR/VND 0.298456 0.072838 4.097527 0
C -0.003563 0.000355 -10.03955 0 0.005003
037 IMYR/VND 0.302149 0.073382 4.117462 0
C -0.003157 0.000349 -9.045352 0 0.005079
038 IMYR/VND 0.297442 0.073825 4.029033 0.0001
C -0.00292 0.000347 -8.406111 0 0.005201
039 IMYR/VND 0.300848 0.0737 4.082045 0
0.40 C -0.00255 0.000343 -7.426551 0 0.00523
IMYR/VND 0.278742 0.073517 3.791551 0.0002
C -0.002227 0.000341 -6.52123 0 0.005125
041 IMYR/VND 0.283476 0.073542 3.854623 0.0001
C -0.001969 0.00034 -5.790439 0 0.005185
042 IMYR/VND 0.279158 0.073855 3.779794 0.0002
C -0.001705 0.000338 -5.039375 0 0.005087
043 IMYR/VND 0.259748 0.074927 3.466698 0.0005
C -0.001387 0.000336 -4.131276 0 0.004904
044 IMYR/VND 0.248474 0.075901 3.273663 0.0011
C -0.00114 0.000334 -3.410672 0.0007 0.004815
043 IMYR/VND 0.234137 0.076679 3.053466 0.0023
C -0.000934 0.000334 -2.798219 0.0052 0.004736
046 IMYR/VND 0.226506 0.07666 2.9546717 0.0032
C -0.000754 0.000333 -2.260386 0.0239 0.004652
047 IMYR/VND 0.231654 0.076496 3.02829 0.0025
C -0.000414 0.000332 -1.247266 0.2124 0.004464
048 I'MYR/VND 0.231988 0.076257 3.042171 0.0024
C -1.25E-04 0.000332 -0.376773 0.7064 0.004119
049 IMYR/VND 0.244351 0.076625 3.188928 0.0014
C 0.000181 0.000332 0.543941 0.5865 0.00382
030 IMYR/VND 0.226862 0.076789 2.954355 0.0032
0.51 C 0.000454 0.000333 1.364351 0.1726 0.003478
IMYR/VND 0.24357 0.077951 3.124646 0.0018
s C 0.00074 0.000333 2.224467 0.0262 0.003158
IMYR/VND 0.251707 0.078338 3.213094 0.0013
C 0.00124 0.000334 3.70969 0.0002 0.002994
033 IMYR/VND 0.281939 0.08082 3.488476 0.0005
0.54 C 0.001586 0.000336 4.717058 0 0.002899
IMYR/VND 0.274886 0.082095 3.348402 0.0008
0.55 C 0.001973 0.000338 5.836894 0 0.002942
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
IMYR/VND 0.252877 0.081406 3.106359 0.0019
C 0.002345 0.00034 6.893415 0 0.003044
0:36 IMYR/VND 0.235663 0.081204 2.902102 0.0037
C 0.002642 0.000342 7.718433 0 0.003132
037 IMYR/VND 0.233718 0.082396 2.836503 0.0046
C 0.002909 0.000344 8.445437 0 0.003187
038 IMYR/VND 0.227253 0.083009 2.737701 0.0062
C 0.003134 0.000346 9.04899 0 0.00317
039 IMYR/VND 0.218871 0.083588 2.618431 0.0089
C 0.003449 0.000349 9.882254 0 0.002872
0.60 IMYR/VND 0.203542 0.084463 2.409836 0.016
C 0.003837 0.000351 10.93048 0 0.002737
061 IMYR/VND 0.192612 0.085614 2.249767 0.0246
0.62 C 0.00407 0.00035 11.6256 0 0.002639
I'MYR/VND 0.182695 0.085824 2.128723 0.0334
0.63 C 0.004363 0.000349 12.50434 0 0.002498
I'MYR/VND 0.193936 0.086887 2.232043 0.0257
0.6 C 0.005423 0.000345 15.70422 0 0.00218
IMYR/VND 0.180311 0.087884 2.05168 0.0403
C 0.008581 0.000383 22.42701 0 0.001978
073 IMYR/VND 0.22124 0.106417 2.078995 0.0377
C 0.008844 0.000385 22.98848 0 0.002088
0.76 IMYR/VND 0.215002 0.104163 2.064089 0.0391
077 C 0.009413 0.000398 23.67786 0 0.002038
IMYR/VND 0.229791 0.100834 2.278894 0.0228
C 0.010474 0.000428 24.45151 0 0.001953
079 IMYR/VND 0.211768 0.096214 2.201003 0.0278
C 0.01156 0.000468 2471777 0 0.002421
081 IMYR/VND 0.175441 0.088449 1.983536 0.0474
C 0.012099 0.00049 24.7009 0 0.002426
082 IMYR/VND 0.181144 0.086171 2.102152 0.0357
C 0.012555 0.000503 24.94334 0 0.002497
083 IMYR/VND 0.175379 0.079376 2.209469 0.0272
0.84 C 0.013448 0.00053 25.35763 0 0.002938
IMYR/VND 0.174022 0.069806 2.492939 0.0127
C 0.013956 0.00054 25.82514 0 0.003099
085 IMYR/VND 0.173036 0.066909 2.586148 0.0098
C 0.014844 0.000556 26.71096 0 0.002728
0.86 IMYR/VND 0.195467 0.071769 2.723561 0.0065
C 0.015558 0.000572 27.17688 0 0.002295
087 IMYR/VND 0.17763 0.067983 2.61286 0.009
0.88 C 0.016659 0.0006 27.78302 0 0.002516
IMYR/VND 0.184521 0.0689 2.678122 0.0075
0.89 C 0.017484 0.000616 28.37085 0 0.002317
IMYR/VND 0.167637 0.073897 2.268538 0.0234
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quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
0.90 C 0.018137 0.000628 28.8856 0 0.00236
IMYR/VND 0.1691 0.079258 2.133535 0.033
0.92 C 0.020642 0.000799 25.84199 0 0.002831
IMYR/VND 0.268363 0.076413 3.511995 0.0005
0.93 C 0.022081 0.000869 25.4056 0 0.004371
IMYR/VND 0.2980642 0.072343 4.128158 0
0.94 C 0.023929 0.000965 2479727 0 0.003823
IMYR/VND 0.337532 0.07074 4.771452 0
C 0.026041 0.001134 22.95808 0 0.002671
095 IMYR/VND 0.328913 0.105142 3.128272 0.0018
0.96 C 0.028962 0.001363 21.24534 0 0.003582
IMYR/VND 0.37239 0.179634 2.073044 0.0383
0.98 C 0.03522 0.001111 31.71471 0 0.006502
IMYR/VND 0.460628 0.158992 2.897185 0.0038
Nguon: NCS tinh todn tir s6 liéu da thu thdp
Két qué hdi quy phan vimd hinh Q... (1|X)=a(t)+B (1) roxpmo +u ()
quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
025 C -0.008738 0.000489 -17.85608 0 0.000971
INOK/VND 0.092826 0.046559 1.993708 0.0463
0.93 C 0.022028 0.000881 25.00875 0 0.00214
INOK/VND 0.144792 0.068101 2.126124 0.0336

Nguon: NCS tinh todn tir s6 liéu da thu thip

Két qua hdi quy phan vimé hinh Q... (1|X )= (1) +B() ryopmp +u(7)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared

0.05 c -0.028663 0.001018 -28.14763 0 0.001943
TSGD/VND -0.318087 0.153321 -2.074653 0.0381

0.92 c 0.020849 0.000804 25.93617 0 0.0019
TSGD/VND 0.263247 0.07806 3.372365 0.0008

c 0.022159 0.000856 25.89536 0

0.93 0.003265

TSGD/VND 0.289868 0.074138 3.909825 0.0001

Nguon: NCS tinh todn tir s6 liéu da thu thip

Két qué hdi quy phan vimd hinh Q... (1|X )= a(1)+8() rypan +u (1)

quantile Variable Coefficient Std. Error t-Statistic Prob. Pseudo R-squared
0.09 C -0.02058 0.000833 -24.70478 0 0.000585
TTHB/VND -0.155464 0.078283 -1.985924 0.0472
0.97 C 0.032124 0.001146 28.03646 0 0.000489
TTHB/VND 0.332095 0.152075 2.183758 0.0291

Nguon: NCS tinh todn tir s6 liéu da thu thip
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PHU LUC V

A A . N N . A 5
Gid su ta ky hiéu f(w,r) = — rp la ham ton that, v6i r,=>" w,r, 12 lgi suat cua
i=1
danh muc.
Bai toan: Lua chon danh muc t6i wu theo md hinh M-CVaR dugc phat biéu nhu sau:
Tim véc to ty trong w ciia danh muc P sao cho:
E(r,)=R . &
) , voi 0<w, <1 va ZW.:l.
min CVaR(&) i

Thong thudng dé tim min CVaR(e), ngudi ta thuong chuyén vé tim min ciia ham
F,(n=y+@" [[f(w,n=7] f0av,
RN
trong d6

w,r)=y: f(w,r)=y>0
f(w,r)—y<0 ’

VaR(a)=min{y: F(y)>1-a},

. [f
[f(w,r)-7] —{0

f(v) 1a ham mat d6 x4c suat dong thoi ciia N 1oi suat ¢6 trong danh muc; F()) 1a ham
phan phdi xdc suat ctia Tp.
Duya trén mau ngdu nhién kich thuéc T cta r, ngudi ta thuong sir dung ham xap xi
cua F,(p):
. 1 &
F ()= 2’+ﬁ;[f(w,r(“)— 7]
Khi phan tich thuc nghiém, md hinh tim DMDT min CVaR(¢) thuong dua vé tim 101
giai ctia bai todn quy hoach tuyén tinh:
. 1<
min ¥+ Ta kZ::‘ u,
r,+y+u, 20
u, 20

sao cho: { &
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PHU LUC VI
Code matlab dwoc sir dung trong luin an

Udc lwong cdc tham sé ciia copula

load 'd:\data\2017\saukh\vn_sp3.txt' —-ascii;
rl =vn_sp3(:,1);
r2 =vn_sp3(:,2);

% exceedence correlations
inc = 0.025;
aqq = (0.1:inc:0.9)"';
gqg2 = [(0.1:inc:0.5)"'; (0.5:inc:0.9)"'];

templ = ang_chenl (rl,r2,qq);
figure(l),plot (gg2, templ, 'o-")
% quantile dependence

temp2 = quantiledep(rl,r2,qq);
figure(2),plot (gg2, temp2, 'o-")

% obtaining Unif (0,1) data

% use the empirical cdf to transform the data, this is the step where a
model for the conditional (marginal) densities would be used: conditional
means, variances and distributions.

u = empiricalCDF (rl);
v = empiricalCDF (r2);
T = length (u);

u = u(l:end);
v = v(l:end);
T = length (u)

o

estimating some copula models

options = optimset ('Display', 'iter', 'TolCon',107-12, '"TolFun',10"—
4,'TolX"',10"-6);

% 1. Normal Copula

kappal = corrcoefl2 (norminv (u),norminv(v));

LL1 = NormalCopula_CL (kappal, [u,v]);

% 2. Clayton's copula

lower = 0.0001;

thetal = 1;

[ kappa2 LL2] =

fmincon('claytonCL',thetaO, [],[]1,[],[],lower,[],[],0options, [u,Vv]);
% 3. Rotated Clayton copula (with tail dep in upper tail instead of lower)
lower = 0.0001;

thetal = 1;

[ kappa3 LL3] =

fmincon('claytonCL',thetaO, []1,[],[],[],1lower,[],[],0ptions,1-[u,v]);

o)

% 4. Plackett copula
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lower = 0.0001;
thetal = 1;

[ kappa4d4 LL4] =
fmincon ('plackettCL', thetalO, []1,[]1,[1,[],lower,[],[],0options, [u,v]);
% LL5 = =-3.2721

% 5. Frank copula

thetal = 1;

[ kappab LL5] =

fmincon ('frankCL',thetaO, [],[],[1,[]1,lower, [],[],0options, [u,v]);

% 6. Gumbel copula

lower = 1.1;
thetal = 2;
[ kappa6 LL6] =

fmincon ('gumbelCL', thetaO, []1,[1,[]1,[],lower, [],[],0options, [u,Vv]);

% 7. Rotated Gumbel copula

lower = 1.1;
thetal = 2;
[ kappa7 LL7] =

fmincon ('gumbelCL', thetaO, []1,[]1,[]1,[],lower, [],[],0options,1-[u,v]);

% 8. Student's t copula

lower = [-0.9 , 2.1 1;

upper = [ 0.9 , 100 71;

theta0 = [kappal;10];

[ kappa8 LL8] =

fmincon ('tcopulaCL',thetaO, []1,[]1,[1,[],lower,upper, [],0options, [u,Vv]);

o)

% 9. Symmetrised Joe-Clayton copula

lower = [0 , O ];

upper = [ 1 , 1];

thetaO = [0.25;0.25];

[ kappa9 LL9] =

fmincon ('sym_Jjc_CL',thetaO, [],[]1,[1,[],lower,upper, [],0options, [u,Vv]);
LL = [LL1;LL2;LL3;LL4;LL5;LL6;LL7;LL8;LL9];

[(l:length(LL))"',LL]
sortrows ([ (l:length(LL))"',LL],2)

% optimal copula (in terms of log-likelihood) is one with lowest likelihood
% (since we minimise the *negative* LL, rather than maximise the positive
LL)

opt_copula = find(LL==min (LL))

% tail dependence implied by each of these copulas

taulU = nines(9,2);

taulU(1,:) = [0,0]; % Normal copula has zero tail
dependence

taulU(2,:) = [2"(-1/kappa2),0]; % Clayton copula has zero upper tail
dependence

taulU(3,:) = [0,2"(-1/kappal3)]; % Rotated Clayton copula has zero lower
tail dependence

taulU(4,:) = [0,0]; % Plackett copula has zero tail
dependence

taulU(5,:) = [0,0]; % Frank copula has zero tail dependence
taulU(6,:) = [0,2-2"(1/kappab)]; % Gumbel copula has zero lower tail
dependence

taulU(7,:) = [2-2"(1/kappa7),0]; % Rotated Gumbel copula has zero upper
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tail dependence

taulU(8,:) = ones(1l,2)*2*tdis_cdf (-sqgrt ((kappa8 (2)+1)*(1-

kappa8 (1)) / (1+kappa8(1l))),kappa8(2)+1); % Student's t copula has symmetric
tail dependence

taulU (9, :) = kappad9([2,1])"'; % SJC copula parameters are the
tail dependence coefficients, but in reverse order.

taulU

o)

% the tail dependence values are reasonably similar, when they are allowed
to be non-zero
sortrows ([(1:9)"',LL,taulU], 2)

o

% Now taking a look at a couple of time-varying copulas

o)

% 10. Time-varying normal Copula

lower = -5*ones(3,1); % in theory there are no constraints, but setting
loose constraints sometimes helps in the numerical optimisation

upper = 5*ones(3,1);

theta0 = [log((l+kappal)/ (l-kappal));0;01];

[ kappalO LL10] =

fmincon ('bivnorm_tvpl_CL',thetaO,[],[],I[],[],lower,upper, [],o0ptions, [u,v],k
appal);

[LL10, rholO] = bivnorm_tvpl_CL(kappalO, [u,v], kappal);

figure (10),plot ((1:T) "', rhol0, (1:T) "', kappal*ones(T,1), 'r——"),legend('time-
varying', 'constant'),title('Normal copula');

o

%$ 11. Time-varying rotated Gumbel copula

lower = -5*ones(3,1); % in theory there are no constraints, but setting
loose constraints sometimes helps in the numerical optimisation
upper = 5*ones(3,1);

theta0 = [sqrt (kappa7-1);0;0];

[ kappall LL11l] =

fmincon ('Gumbel_ tvpl_CL',thetaO,[],([]1,[],[],lower,upper, [],o0options, [1-u,1l-
v],kappa’) ;

[LL11, rholl] = Gumbel_tvpl_CL(kappall, [1-u,1-Vv], kappa7);

figure (11),plot ((1:T) "', rholl, (1:T) "', kappa77*ones(T,1), 'r——"),legend('time-

varying', 'constant'),title('Rotated Gumbel copula');

o)

% 12. Time-varying SJC copula

lower = —-25*ones (6,1); % in theory there are no constraints, but setting
loose constraints sometimes helps in the numerical optimisation

upper = 25*ones(6,1);

theta0 = [log(kappad(l)/ (1l-kappa9(1)));0;0;log(kappad(2)/(1-
kappa9(2)));0;01;

[ kappal2 LL12] =

fmincon ('sym_Jjc_tvp_CL',thetaO,[]1,([1,[],![],lower,upper, [],o0ptions, [u,Vv],kap
pa9);

[ LL12 tauUl2 taull2] = sym_jc_tvp_CL (kappal2, [u, V], kappa9d);

figure (12),subplot (2,1,1),plot ((1:T)"',taull2, (1:T)"',kappa9(2)*ones(T,1), "r—
-'),legend('time-varying', 'constant'),title('SJC copula - lower

tail'),axis([0,T,0,0.87);

subplot (2,1,2),plot ((1:T)"',taull2 , (1:T)"', kappa9(l)*ones(T,1), 'r——
'),legend('time-varying', 'constant'),title ('SJC copula - upper
tail'),axis([0,T,0,0.87);

LL = [LL1;LL2;LL3;LL4;LL5;LL6;LL7;LL8;LL9;LL10;LL11;LL12];
[(l:length(LL))',LL]
sortrows ([ (1:length(LL))"',LL],2)

o)

% new rankings:
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o)

params = [ones(7,1);2;2;3;3;6]; % number of parameters in each model
AIC = 2*LL + 2/T*params;

BIC = 2*LL + log(T)/T*params;

[(1:length(LL))"',LL,AIC,BIC]

sortrows ([ (l:length(LL))"',LL,AIC,BIC],2)

sortrows ([ (l:length(LL))"',LL,AIC,BIC],3)

sortrows ([ (l:length(LL))"',LL,AIC,BIC],4)

% rankings by LL, AIC and BIC

Uéc luwgng VaR, CVaR ciia DMDT

[returns, headertext] = xlsread('d:\data\chungkhoan2017\hksp500.x1s");
names= headertext;

nAssets = length (names);

[~,ax] = plotmatrix (returns);

title('Pairwise Correlation of Historical Returns');

for 1 = l:nAssets

ylabel (ax(i,1),names{i});
xlabel (ax (end, i) ,names{i});

end
% Phan phoi bien
tailFraction = 0.1; % decimal fraction allocated to each tail
marginal = cell(nAssets,1l); % cell array of Pareto tail objects
for 1 = l:nAssets
marginal{i} = paretotails(returns(:,1i), tailFraction, 1 - tailFraction,

'kernel');

fprintf ('Marginal distribution for %$s:\n', names{i});
disp(marginal{i});
end
% Do thi xac suat cac quy luat
index =2;
dist = marginal{index};

clf
probplot (returns (:, index));
h = probplot (gca, @dist.cdf);

set (h, "Color','r'");
legend('Normal Distribution', 'Returns', 'ParetoTail Distribution',
'location', 'best');
title (['Semi-Parametric/Piecewise Probability Plot: ' names{index}])
U = zeros(size(returns)); % Uniform variates obtained by evaluating CDF at
returns
for 1 = l:nAssets

U(:,1) = marginal{i}.cdf (returns(:,1i)); % transform each margin to
uniform
end
clf
[~,ax] = plotmatrix (U); title('Transformed returns prior to fitting a
Copula');
for 1 = l:nAssets

ylabel (ax(i,1),names{i});
xlabel (ax (end, i) ,names{i});
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end

% uoc luong copula T

[rhoT, DoF] = copulafit('t', U, 'Method', 'ApproximateML'");
%$%[hat] = copulafit('Clayton', U, 'Method', 'ML');

$%%[hat] = copulafit ('Gumbel', U, 'Method', 'ML');

o)

% Mo phong copula T

nPoints = 10000; % # of simulated observations
rng default
R = zeros (nPoints, nAssets); % pre—-allocate simulated returns
array
U = copularnd('t', rhoT, DoF, nPoints); % simulate U(0,1) from t copula
%$%U = copularnd('Clayton', hat, nPoints); % simulate U(0,1) from Clayton
copula

%$%% U = copularnd('Gumbel', hat, nPoints); % simulate U(0,1) from Gumbel
copula

for j = l:nAssets
R(:,J) = marginal{j}.icdf(U(:,73));
end
%Chon trong so
wts = [0.5 0.5]";
portReturns = R * wts;
% Compute VaR by Copula
var = -prctile (portReturns,1);
cvar = -mean (portReturns (portReturns < -var));
disp('Copula Value-at-Risk —-——--------------—— ")
fprintf ('99%% VaR: %0.2f%%\n99% %$0.2f%%\n\n', var * 100, cvar *
100);

oe
Q
<
o
)

$bien hieu qua

o) PortfolioCVaR('ProbabilityLevel', .999, 'AssetNames', names);
P p.setScenarios (R);
p = p.setDefaultConstraints();

pret = estimatePortReturn(p, p.estimateFrontierLimits);
display (pret) ;

wts = p.estimateFrontier (20);

portRisk = p.estimatePortRisk (wts);
portRet = p.estimatePortReturn (wts);

clf

visualizeFrontier (p, portRisk, portRet);

$Compute portfolio with given level of return
tic;

wt = p.estimateFrontierByReturn(-.00014); toc;
pPRisk = p.estimatePortRisk (wt);

pRet = p.estimatePortReturn (wt);
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’ ~ PHULUC VII
Keét qua wéc lwgng tham so cia GPD cho dudi dwéi va dudi trén cho cac
chudi loi suét vnindex va ty gia

Raud/vnd Rcad/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.234244 | 0.00601799 | 0.100487 | 0.00625088 | -0.026745 | 0.00611333 | 0.00572991 | 0.00488734
Rchf/vnd Reny/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.251157 | 0.00373093 | 0.278091 | 0.00383818 | 0.645145 | 0.00108788 | 0.476657 | 0.00172538
Rdkk/vnd Reur/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.0420693 | 0.00467003 | 0.0142334 | 0.00460145 | 0.0314211 | 0.00476691 | 0.014908 | 0.00459312
Rgbp/vnd Rhkd/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.149661 | 0.00430902 | -0.00884695 | 0.00459403 | 0.607961 | 0.00115103 | 0.358786 | 0.00223323
Rjpy/vnd Rnok/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.235487 | 0.00397816 | 0.125757 | 0.00436252 | -0.0480914 | 0.00679672 | 0.0617731 | 0.00557688
Rsek/vnd Rsgd/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
-0.0653131 | 0.00705101 | 0.0768272 | 0.00514811 | 0.243436 | 0.00267181 | 0.111303 | 0.00315444
Rthb/vnd Rmyr/vnd
lower tail upper tail lower tail upper tail
Shape Scale Shape Scale Shape Scale Shape Scale
0.309823 | 0.00217209 | 0.0905755 | 0.00319922 | 0.19324 | 0.00298257 | 0.157202 | 0.00330044

Nguon: tdc gid
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Mot s6 danh muc t6i uu theo md hinh M-CVAR ciia loi suat Vnidex véi ty gia

Danh muc chi s6 VNindex va AUD/VND

DMDPT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.003% 0.005% 0.007% 0.008% 0.01%
Ty trong
RVnindex 0.4098 0.3061 0.2024 0.1505 0.0469
Raud-vnd 0.5902 0.6939 0.7976 0.8495 0.9531
Prisk 0.0499 0.0519 0.0574 0.0604 0.0665
Danh muc chi s6 VNindex va CAD/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.0011% 0.0015% 0.002% 0.0025% 0.003%
Ty trong
RVnindex 0.1277 0.1051 0.0768 0.0485 0.0203
Raud-vnd 0.8723 0.8949 0.9232 0.9515 0.9797
Prisk 0.0339 0.0341 0.0343 0.0349 0.0355
Danh muc chi s6 VNindex va CHF/VND
DMDPT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.012% 0.014% 0.016% 0.018% 0.02%
Ty trong
RVnindex 0.3884 0.3088 0.2291 0.1495 0.0699
Raud-vnd 0.6116 0.6912 0.7709 0.8505 0.9301
Prisk 0.0441 0.0457 0.0493 0.0532 0.0582
Danh muc chi s6 VNindex va CNY/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.015% 0.018% 0.02% 0.025% 0.027%
Ty trong
RVnindex 0.312 0.2363 0.1859 0.0598 0.0093
Raud-vnd 0.688 0.7637 0.8141 0.9402 0.9907
Prisk 0.0359 0.0361 0.0363 0.0395 0.0417
Danh muc chi s6 VNindex va DKK/VND
DMDPT 1 DMDT 2 DMDPDT 3 DMDT 4 DMDPT 5
Preturn 0.0042% 0.0045% 0.0048% 0.005% 0.0052%
Ty trong
RVnindex 0.1449 0.1138 0.0672 0.0361 0.0051
Raud-vnd 0.8551 0.8862 0.9328 0.9639 0.9949
Prisk 0.0322 0.0324 0.0332 0.0338 0.0344
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Danh muc chi s6 VNindex va EUR/VND

DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.004% 0.0042% 0.0045% 0.0047% 0.0049%
Ty trong
RVnindex 0.1527 0.1201 0.0712 0.0386 0.006
Raud-vnd 0.8473 0.8799 0.9288 0.9614 0.994
Prisk 0.0321 0.0322 0.033 0.0335 0.0342
Danh muc chi s6 VNindex va GBP/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.0035% 0.0037% 0.004% 0.0042% 0.0045%
Ty trong
RVnindex 0.1406 0.1166 0.0807 0.0567 0.0208
Raud-vnd 0.8594 0.8834 0.9193 0.9433 0.9792
Prisk 0.0354 0.0358 0.0366 0.373 0.0382
Danh muc chi s6 VNindex va HKD/VND
DMDPT 1 DMDT 2 DMDPT 3 DMDT 4 DMDPT 5
Preturn 0.0086% 0.0088% 0.01% 0.012% 0.016%
Ty trong
RVnindex 0.4037 0.3929 0.3281 0.22 0.0039
Raud-vnd 0.5963 0.6071 0.6719 0.78 0.9961
Prisk 0.0362 0.0363 0.0373 0.0397 0.0466
Danh muc chi s6 VNindex va JPY/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.009% 0.01% 0.012% 0.013% 0.014%
Ty trong
RVnindex 0.2311 0.1869 0.0985 0.0543 0.0101
Raud-vnd 0.7689 0.8131 0.9015 0.9457 0.9899
Prisk 0.0385 0.0399 0.0429 0.0445 0.0465
Danh muc chi s6 VNindex va NOK/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
Preturn 0.0008% 0.001% 0.0012% 0.0013% 0.0014%
Ty trong
RVnindex 0.1185 0.0791 0.0398 0.0201 0.0004
Raud-vnd 0.8815 0.9209 0.9602 0.9799 0.9996
Prisk 0.0381 0.0386 0.0397 0.0402 0.0407
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Danh muc chi s6 VNindex va SEK/VND

DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT S
Preturn 0.0018% 0.002% 0.0025% 0.003% 0.0035%
Ty trong
RVnindex 0.1621 0.1456 0.1043 0.063 0.0217
Raud-vnd 0.8379 0.8541 0.8957 0.937 0.9783
Prisk 0.0367 0.0367 0.0376 0.0388 0.0401
Danh muc chi s6 VNindex va SGD/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT S
Preturn 0.01% 0.012% 0.015% 0.017% 0.018%
Ty trong
RVnindex 0.3441 0.2609 0.1361 0.053 0.0114
Raud-vnd 0.6559 0.7391 0.8639 0.947 0.9886
Prisk 0.033 0.0348 0.0393 0.0428 0.0448
Danh muc chi sé6 VNindex va THB/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5§
Preturn 0.008% 0.01% 0.012% 0.013% 0.015%
Ty trong
RVnindex 0.2386 0.1755 0.1124 0.0809 0.0179
Raud-vnd 0.7614 0.8245 0.8876 0.9191 0.9821
Prisk 0.0305 0.0309 0.0319 0.0326 0.0343
Danh muc chi s6 VNindex va MYR/VND
DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT S5
Preturn 0.002% 0.003% 0.004% 0.005% 0.0055%
Ty trong
RVnindex 0.2504 0.1814 0.1125 0.0436 0.0091
Raud-vnd 0.7496 0.8186 0.8875 0.9564 0.9909
Prisk 0.0307 0.0315 0.0324 0.034 0.0349

Nguon: tdc gid

Két qua do lwong rii ro mét sé6 danh muc cia lgi suit Vnidex véi ty gia nho

Copula Student
Danh muc chi s6 VNindex va AUD/VND
bé tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% | 1.07% | 1.68% | 0.99% | 1.6% |0.98% | 1.61% | 0.97% | 1.64% | 1.04% | 1.77%
95% | 1.48% | 2.11% | 1.39% | 2.04% | 1.34% | 2.07% | 1.37% | 2.13% | 1.46% | 2.3%
9% | 2.48% | 3.2% | 2.4% |3.21% | 2.54% | 3.38% | 2.64% | 3.51% | 2.8% | 3.83%
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Danh muc chi s6 VNindex va CAD/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR |CVaR | VaR |CVaR | VaR | CVaR | VaR | CVaR
90% 0.77% | 1.27% | 0.77% | 1.29% | 0.78% | 1.31% | 0.79% | 1.33% | 0.8% | 1.36%
95% | 1.13% | 1.62% | 1.15% | 1.64% | 1.16% | 1.67% | 1.16% | 1.711% | 1.2% | 1.75%
99% 1.91% | 2.38% [ 1.95% | 2.4% | 1.97% | 2.44% | 2.03% | 2.5% | 2.08% | 2.56%
Danh muc chi s6 VNindex va CHF/VND
bo tin DMDT 1 DMDBT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR |CVaR | VaR |CVaR | VaR | CVaR | VaR | CVaR
90% | 0.94% | 1.46% | 0.86% | 1.34% | 0.8% | 1.28% | 0.86%" | 1.4% | 0.81% | 1.31%
95% 1.28% | 1.82% [ 1.18% | 1.7% | 1.11% | 1.63% | 1.19% | 1.79% | 1.09% | 1.68%
99% | 2.12% | 2.72% | 1.93% | 2.63% | 1.88% | 2.64% | 2.09% | 3.03% | 2.01% | 2.89%
Danh muc chi s6 VNindex va CNY/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR [ CVaR | VaR |CVaR | VaR | CVaR | VaR | CVaR
90% 0.63% | 1.02% | 0.49% | 0.81% | 0.4% |0.68% | 0.2% | 0.43% | 0.16% | 0.41%
95% | 0.91% | 1.29% | 0.71% | 1.04% | 0.58% | 0.88% | 0.3% | 0.62% | 0.26% | 0.61%
99% 1.46% | 1.98% | 1.17% | 1.69% | 0.98% | 1.54% | 0.72% | 1.41% | 0.76% | 1.45%
Danh muc chi s6 VNindex va DKK/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR |CVaR | VaR |CVaR | VaR | CVaR | VaR | CVaR
90% 0.78% | 1.2% |0.77% | 1.2% |0.79% | 1.23% | 0.8% | 1.25% | 0.82% | 1.29%
95% 1.06% | 1.49% | 1.07% | 1.51% | 1.08% | 1.54% | 1.11% | 1.58% | 1.14% | 1.62%
9% | 1.78% | 2.2% | 1.8% |2.22% | 1.85% | 2.29% | 1.91% | 2.35% | 1.94% | 2.42%
Danh muc chi s6 VNindex va EUR/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR |CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% |0.78% | 1.2% |0.77% | 1.21% | 0.79% | 1.23% | 0.8% | 1.26% | 0.82% | 1.29%
95% | 1.07% | 1.5% | 1.07% | 1.51% | 1.09% | 1.55% | 1.11% | 1.58% | 1.14% | 1.62%
9% | 1.78% | 2.2% | 1.81% | 2.22% | 1.86% | 2.29% | 1.91% | 2.35% | 1.95% | 2.42%
Danh muc chi s6 VNindex va GBP/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR |CVaR | VaR | CVaR | VaR | CVaR
90% 0.71% | 1.14% | 0.7% | 1.14% | 0.71% | 1.16% | 0.72% | 1.18% | 0.73% | 1.21%
95% 099% | 1.45% | 0.99% | 1.46% | 1% 1.49% | 1.01% | 1.51% | 1.05% | 1.55%
99% 1.72% | 2.18% | 1.74% | 2.21% | 1.78% | 2.27% | 1.79% | 2.32% | 1.85% | 2.4%
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Danh muc chi s6 VNindex va HKD/VND

Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% | 0.79% | 1.26% | 0.77% | 1.23% | 0.64% | 1.04% | 0.44% | 0.75% | 0.12% | 0.39%
95% 1.13% | 1.57% | 1.1% | 1.53% | 0.91% | 1.31% | 0.63% | 0.79% | 0.21% | 0.62%
99% 1.82% | 2.28% | 1.78% | 2.24% | 1.52% | 1.98% | 1.09% | 1.65% | 0.74% | 1.62%
Danh muc chi s6 VNindex va JPY/VND
b0 tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% | 0.78% | 1.22% | 0.77% | 1.21% | 0.76% | 1.22% | 0.78% | 1.26% | 0.81% | 1.3%
95% 1.06% | 1.54% | 1.03% | 1.53% | 1.04% | 1.56% | 1.06% | 1.61% | 1.09% | 1.68%
99% 1.83% | 24% | 1.83% | 2.41% | 1.92% | 2.52% | 1.93% | 2.61% | 2% |2.71%
Danh muc chi s6 VNindex va NOK/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% 1.01% | 1.58% | 1.03% | 1.62% | 1.06% | 1.67% | 1.07% | 1.7% | 1.09% | 1.73%
95% 1.42% | 1.97% | 1.45% | 2.03% | 1.5% | 2.09% | 1.53% | 2.13% | 1.57% | 2.16%
9% | 2.31% | 2.73% | 2.39% | 2.81% | 2.44% | 2,91% | 2.48% | 2.97% | 2.54% | 3.03%
Danh muc chi s6 VNindex va SEK/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% | 0.98% | 1.54% | 0.98% | 1.55% | 1.01% | 1.59% | 1.03% | 1.64% | 1.05% | 1.7%
95% 1.36% | 1.91% | 1.38% | 1.93% | 1.42% | 1.98% | 1.46% | 2.05% | 1.5% | 2.13%
99% 2.3% | 2.75% | 2.33% | 2.77% | 2.38% | 2.83% | 2.48% | 2.91% | 2.54% | 3.01%
Danh muc chi s6 VNindex va SGD/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% |0.77% | 1.18% | 0.65% | 1% |0.51% | 0.83% | 0.46% | 0.8% | 0.47% | 0.82%
95% 1.06% | 1.45% | 0.89% | 1.25% | 0.69% | 1.06% | 0.66% | 1.06% | 0.67% | 1.09%
99% 1.68% | 2.11% | 1.42% | 1.92% | 1.26% | 1.82% | 1.26% | 1.88% | 1.29% | 1.95%
Danh muc chi s6 VNindex va THB/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% | 0.58% | 0.92% | 0.49% | 0.8% | 0.42% | 0.72% | 0.39% | 0.69% | 0.38% | 0.69%
95% | 0.82% | 1.16% | 0.68% | 1.03% | 0.59% | 0.94% | 0.57% | 0.92% | 0.54% | 0.93%
99% 1.35% | 1.8% | 1.17% | 1.7% | 1.1% | 1.67% | 1.09% | 1.68% | 1.1% | 1.74%
Danh muc chi s6 VNindex va MYR/VND
Do tin DMDT 1 DMDT 2 DMDT 3 DMDT 4 DMDT 5
cay VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR | VaR | CVaR
90% | 0.72% | 1.08% | 0.64% | 0.98% | 0.58% | 0.92% | 0.56% | 0.91% | 0.56% | 0.93%
95% | 0.97% | 1.34% | 0.86% | 1.22% | 0.8% | 1.17% | 0.77% | 1.18% | 0.79% | 1.2%
99% 1.52% | 1.96% | 1.42% | 1.86% | 1.38% | 1.84% | 1.39% | 1.89% | 1.43% | 1.93%

Nguon: tdc gid
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PHU LUC VIII
Két qua hiu kiém mé hinh VaR
Nagay Tén thét VaRAu’()'c lg(,)’llg leh(‘)’ VaR uéc lugng nho
thure té phan phoi chuan copula Gumbel
6/18/2013 0.00837018 -0.015963094 -0.015
6/19/2013 -0.010862892 -0.015975533 -0.015
6/20/2013 -0.01336537 -0.016000188 -0.015
6/21/2013 -0.007873054 -0.016004567 -0.015
6/24/2013 -0.023458442 -0.016080513 -0.015
6/25/2013 0.00525447 -0.016075268 -0.015
6/26/2013 0.014601241 -0.016078739 -0.0151
6/27/2013 0.001223142 -0.016075684 -0.015
6/28/2013 -0.003293941 -0.016055963 -0.015
7/1/2013 0.012800142 -0.016014491 -0.015
7/2/2013 -0.002728529 -0.016019165 -0.0165
7/3/2013 0.000206618 -0.015931129 -0.0165
7/4/2013 0.000410341 -0.015925118 -0.0165
7/5/2013 0.000128575 -0.015762164 -0.0165
7/8/2013 0.005407319 -0.015713464 -0.0165
7/9/2013 0.002467698 -0.015710366 -0.0165
7/10/2013 0.000193983 -0.015702421 -0.0166
7/11/2013 0.016440642 -0.015711675 -0.0166
7/12/2013 0.001642093 -0.015660269 -0.0166
7/15/2013 0.002807523 -0.015659589 -0.0161
7/16/2013 -0.000549588 -0.0156599 -0.0161
7/17/2013 0.000681083 -0.015660911 -0.0161
7/18/2013 0.009506099 -0.015654164 -0.0161
7/19/2013 0.003180629 -0.015652138 -0.0161
7/22/2013 -0.000864797 -0.015656044 -0.0161
7/23/2013 -0.011042341 -0.015683206 -0.016
7/24/2013 -0.004343312 -0.015693169 -0.016
7/25/2013 0.003407057 -0.015668286 -0.0161
7/26/2013 -0.007956991 -0.015630205 -0.016
7/29/2013 0.001002664 -0.015625247 -0.016
7/30/2013 0.003654858 -0.015545378 -0.016
7/31/2013 0.000439761 -0.015490141 -0.016
8/1/2013 0.008561352 -0.015490292 -0.0161
8/2/2013 -0.000192194 -0.015493819 -0.0161
8/5/2013 0.002187957 -0.015491285 -0.0161
8/6/2013 0.000641872 -0.015471084 -0.0161
8/7/2013 -0.003809813 -0.015470432 -0.0161
8/8/2013 0.004341865 -0.015461188 -0.0161
8/9/2013 -0.002888084 -0.015468675 -0.0161
8/12/2013 -0.002381828 -0.015446494 -0.0161
8/13/2013 0.007278494 -0.01536248 -0.0161
8/14/2013 0.001951359 -0.015336649 -0.0161
8/15/2013 -0.007585963 -0.015319348 -0.0162
8/16/2013 0.001485924 -0.015308739 -0.0161
8/19/2013 -0.00906256 -0.015330128 -0.0161
8/20/2013 -0.000177389 -0.015259347 -0.0161
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Nagay Tén thét VaRAu’()'c lg(,)’llg leh(‘)’ VaR uéc lwgng nho
thure té phan phoi chuan copula Gumbel

8/21/2013 -0.009506233 -0.015264513 -0.0162
8/22/2013 -0.005170832 -0.015275878 -0.0162
8/23/2013 0.005755568 -0.015250028 -0.0162
8/26/2013 -0.007043948 -0.015264821 -0.0162
8/27/2013 -0.020828657 -0.015332836 -0.0162
8/28/2013 -0.003618011 -0.015340042 -0.0162
8/29/2013 0.005336419 -0.015323649 -0.0162
8/30/2013 -0.002118818 -0.015323002 -0.0162
9/3/2013 0.001229956 -0.015307124 -0.0162
9/4/2013 0.010575399 -0.015307168 -0.0162
9/5/2013 0.003110837 -0.015303983 -0.0163
9/6/2013 -0.010286796 -0.015317441 -0.0163
9/9/2013 0.009523407 -0.015291529 -0.0163
9/10/2013 0.005657571 -0.015290971 -0.0163
9/11/2013 0.000683477 -0.015289226 -0.0163
9/12/2013 -0.000852746 -0.01527016 -0.0163
9/13/2013 0.000515181 -0.015263275 -0.0163
9/16/2013 0.005041387 -0.015218694 -0.0163
9/17/2013 -0.00146702 -0.015223856 -0.0163
9/18/2013 0.007946 -0.015223923 -0.0163
9/19/2013 0.000231576 -0.015214413 -0.0163
9/20/2013 -0.00163472 -0.015134683 -0.0163
9/23/2013 0.001481213 -0.015135855 -0.0163
9/24/2013 0.002208503 -0.01513396 -0.0163
9/25/2013 -0.002504109 -0.015091157 -0.0163
9/26/2013 0.003283364 -0.015066203 -0.0163
9/27/2013 0.00408648 -0.015048524 -0.0163
9/30/2013 -0.003429929 -0.01503854 -0.0163
10/1/2013 0.006213261 -0.015001094 -0.0163
10/2/2013 -0.002461754 -0.015001327 -0.0163
10/3/2013 0.000743637 -0.014990798 -0.0163
10/4/2013 0.006520265 -0.014987608 -0.0163
10/7/2013 -0.002575949 -0.014994073 -0.0163
10/8/2013 -0.007700025 -0.01500523 -0.0163
10/9/2013 -0.005639891 -0.015018025 -0.0163
10/10/2013 0.010494557 -0.014917399 -0.0163
10/11/2013 0.002222491 -0.014914892 -0.0163
10/14/2013 0.004155918 -0.014880577 -0.0163
10/15/2013 -0.000226813 -0.014876582 -0.0163
10/16/2013 0.007467249 -0.0148764 -0.0163
10/17/2013 0.004560183 -0.014873013 -0.0163
10/18/2013 0.004061795 -0.014861134 -0.0163
10/21/2013 -0.000951949 -0.014826608 -0.0163
10/22/2013 0.006344197 -0.014808415 -0.0163
10/23/2013 -0.005252585 -0.014820423 -0.0163
10/24/2013 0.001227235 -0.014820092 -0.0163
10/25/2013 -0.002119082 -0.014826175 -0.0163
10/28/2013 0.001268283 -0.014827458 -0.0163
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Nagay Tén thét VaRAu’()'c lg(,)’llg leh(‘)’ VaR uéc lwgng nho
thure té phan phoi chuan copula Gumbel

10/29/2013 0.004791972 -0.014827307 -0.0163
10/30/2013 -0.004149928 -0.014836909 -0.0163
10/31/2013 -0.002225039 -0.01484262 -0.0163
11/1/2013 0.001449614 -0.014837168 -0.0163
11/4/2013 0.004490491 -0.014837328 -0.0163
11/5/2013 0.001289069 -0.014835234 -0.0163
11/6/2013 -0.000465552 -0.014837011 -0.0163
11/7/2013 -0.007937181 -0.014854673 -0.0163
11/8/2013 0.009169871 -0.014852859 -0.0163
11/11/2013 -0.003143244 -0.014818892 -0.0163
11/12/2013 -0.002696093 -0.014821177 -0.0163
11/13/2013 0.005842227 -0.014818004 -0.0163
11/14/2013 0.005815536 -0.014809131 -0.0163
11/15/2013 0.007266357 -0.014793716 -0.0163
11/18/2013 -0.003632585 -0.014795739 -0.0163
11/19/2013 -0.000230596 -0.014798219 -0.0163
11/20/2013 -0.003803281 -0.014778479 -0.0163
11/21/2013 0.006128924 -0.014776274 -0.0163
11/22/2013 0.003363826 -0.014774371 -0.0163
11/25/2013 0.002026209 -0.014769587 -0.0163
11/26/2013 -0.000711273 -0.014768546 -0.0163
11/27/2013 0.000552096 -0.014771016 -0.0163
11/28/2013 9.84735E-05 -0.014774187 -0.0163
11/29/2013 0.000295752 -0.014776893 -0.0163
12/2/2013 0.001677575 -0.014778365 -0.0163
12/3/2013 -0.002283575 -0.014782804 -0.0163
12/4/2013 -0.001533757 -0.014780741 -0.0163
12/5/2013 -0.002076471 -0.014786111 -0.0163
12/6/2013 0.006664674 -0.014786193 -0.0163
12/9/2013 0.001298801 -0.014783721 -0.0163
12/10/2013 -0.007787741 -0.014796751 -0.0163
12/11/2013 -0.004109976 -0.014803943 -0.0163
12/12/2013 -0.002678586 -0.014808614 -0.0163
12/13/2013 -0.004117772 -0.014782719 -0.0163
12/16/2013 0.006821794 -0.014780431 -0.0163
12/17/2013 -0.002047501 -0.014785726 -0.0163
12/18/2013 0.009342941 -0.014786178 -0.0163
12/19/2013 -0.002169923 -0.014792272 -0.0163
12/20/2013 0.00664801 -0.014791037 -0.0163
12/23/2013 -0.000404302 -0.014774562 -0.0163
12/24/2013 0.000267645 -0.014777485 -0.0163
12/25/2013 0.002176067 -0.014776279 -0.0163
12/26/2013 0.002169699 -0.014742646 -0.0163
12/27/2013 -0.006127868 -0.014750749 -0.0163
12/30/2013 0.004089515 -0.014667396 -0.0163
12/31/2013 0.00187682 -0.014627103 -0.0146

1/2/2014 -0.003559528 -0.014610813 -0.0146

1/3/2014 0.003480619 -0.014565421 -0.0146
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Nagay Tén thét VaRAu’()'c lg(,)’llg leh(‘)’ VaR uéc lwgng nho
thure té phan phoi chuan copula Gumbel
1/6/2014 -0.000276309 -0.014568971 -0.0146
1/7/2014 0.006742631 -0.014558925 -0.0146
1/8/2014 0.002900979 -0.014500606 -0.0146
1/9/2014 0.002008277 -0.014495401 -0.0146
1/10/2014 0.003267406 -0.014426994 -0.0146
1/13/2014 -0.005177884 -0.014438922 -0.0146
1/14/2014 0.009574419 -0.014229085 -0.0146
1/15/2014 0.008990417 -0.014228282 -0.0146
1/16/2014 0.008703289 -0.014214018 -0.0146
1/17/2014 0.007253298 -0.014214133 -0.0146
1/20/2014 0.005567587 -0.014212486 -0.0146
1/21/2014 -0.005810734 -0.014156584 -0.0146
1/22/2014 0.001734808 -0.014127288 -0.0146
1/23/2014 0.0015514 -0.014127051 -0.0146
1/24/2014 -0.013861579 -0.014150412 -0.0146
2/5/2014 -0.012532435 -0.014178325 -0.0146
2/6/2014 0.001745091 -0.014177896 -0.0146
2/712014 0.01212403 -0.014045251 -0.0146
2/10/2014 -0.001018111 -0.014034612 -0.0146
2/11/2014 0.014712996 -0.014043001 -0.0146
2/12/2014 0.005154537 -0.014039626 -0.0146
2/13/2014 0.004647323 -0.014023304 -0.0146
2/14/2014 0.00064813 -0.014025861 -0.0146
2/17/2014 0.003843485 -0.014021366 -0.0146
2/18/2014 0.00361526 -0.01401416 -0.0146
2/19/2014 -0.009451755 -0.014034118 -0.0146
2/20/2014 0.002656278 -0.014032851 -0.0146
2/21/2014 0.004269898 -0.014032821 -0.0146
2/24/2014 0.011339853 -0.014026433 -0.0146
2/25/2014 0.002386936 -0.014008602 -0.0146
2/26/2014 -0.004245955 -0.014011733 -0.0146
2/27/2014 0.00391932 -0.013968208 -0.0146
2/28/2014 -0.009905122 -0.013992759 -0.0146
3/3/2014 -0.006676538 -0.014007284 -0.0146
3/4/2014 0.011856023 -0.013947031 -0.0146
3/5/2014 0.003180957 -0.013927934 -0.0146
3/6/2014 0.001894387 -0.013923284 -0.0146
3/7/2014 0.003620938 -0.013921082 -0.0146
3/10/2014 0.003863209 -0.013907876 -0.0146
3/11/2014 -0.001274733 -0.013907931 -0.0146
3/12/2014 0.00454005 -0.013894563 -0.0146
3/13/2014 -0.004542767 -0.013905367 -0.0146
3/14/2014 0.001594132 -0.013906794 -0.0146
3/17/2014 0.00436731 -0.013905462 -0.0146
3/18/2014 0.008325193 -0.01390619 -0.0146
3/19/2014 -0.007470354 -0.013917713 -0.0146
3/20/2014 0.004258987 -0.013916197 -0.0146
3/21/2014 0.003245013 -0.013876654 -0.0146
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Nagay Tén thét VaRAu’()'c lg(,)’llg leh(‘)’ VaR uéc lwgng nho
thure té phan phoi chuan copula Gumbel
3/24/2014 -0.007068698 -0.013892596 -0.0146
3/25/2014 -0.009400038 -0.013915927 -0.0146
3/26/2014 -0.001814979 -0.01389116 -0.0146
3/27/2014 0.002595174 -0.013889024 -0.0146
3/28/2014 3.80005E-05 -0.013890822 -0.0146
3/31/2014 -0.002604055 -0.013897844 -0.0146
4/1/2014 0.001619888 -0.013882158 -0.0146
4/2/2014 0.00799974 -0.013874289 -0.0146
4/3/2014 0.002481123 -0.013872847 -0.0146
4/4/2014 5.91215E-05 -0.013869527 -0.0146
4/7/2014 -0.003244346 -0.013874551 -0.0146
4/9/2014 0.005723866 -0.013856014 -0.0146
4/10/2014 -0.011135369 -0.013884208 -0.0146
4/11/2014 -0.008526384 -0.013895091 -0.0146
4/14/2014 -0.004367166 -0.013871629 -0.0146
4/15/2014 -0.006801967 -0.013865333 -0.0146
4/16/2014 0.010413565 -0.013862398 -0.0146
4/17/2014 -0.01241284 -0.01376102 -0.0146
4/18/2014 -0.006409203 -0.01377485 -0.0146
4/21/2014 0.012345372 -0.013776343 -0.0146
4/22/2014 0.00160302 -0.013772957 -0.0146
4/23/2014 -0.000142878 -0.01376928 -0.0146
4/24/2014 0.008166043 -0.013762303 -0.0146
4/25/2014 -0.009099448 -0.013771619 -0.0146
4/28/2014 0.005872222 -0.013747704 -0.0146
5/2/2014 -0.00834037 -0.013713005 -0.0146
5/5/12014 -0.007815495 -0.013665547 -0.0146
5/6/2014 -0.000120246 -0.013669058 -0.0146
5/7/2014 -0.02747287 -0.013778314 -0.0145
5/8/2014 0.013711605 -0.01374209 -0.0145
5/9/2014 -0.023313438 -0.013829249 -0.0145
5/12/2014 0.001806026 -0.013830573 -0.0145
5/13/2014 0.015163089 -0.013759444 -0.0146
5/14/2014 -0.007576806 -0.013763941 -0.0146
5/15/2014 0.000517803 -0.013746849 -0.0145
5/16/2014 0.005164109 -0.013745675 -0.0146
5/19/2014 0.006122383 -0.013716765 -0.0145
5/20/2014 0.002658521 -0.013711401 -0.0146
5/21/2014 0.002015119 -0.013712392 -0.0145
5/22/2014 0.000995095 -0.013710468 -0.0145
5/23/2014 0.00451468 -0.013709686 -0.0146
5/26/2014 0.00793161 -0.013709216 -0.0145
5/27/2014 0.007038685 -0.013706959 -0.0145
5/28/2014 0.000518117 -0.013708659 -0.0145
5/29/2014 0.005799995 -0.013704598 -0.0145
5/30/2014 -0.003726859 -0.013699982 -0.0145
6/2/2014 0.002156534 -0.013688506 -0.0145
6/3/2014 -0.004954587 -0.013697109 -0.0145
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Nagay Tén thét VaRAu’()'c lg(,)’llg leh(‘)’ VaR uéc lwgng nho
thure té phan phoi chuan copula Gumbel
6/4/2014 -0.001227801 -0.013701033 -0.0145
6/5/2014 0.010368649 -0.013700124 -0.0146
6/6/2014 0.008177367 -0.013698038 -0.0145
6/9/2014 0.001617049 -0.013688695 -0.0146
6/10/2014 0.002954462 -0.013678965 -0.0146
6/11/2014 0.001199868 -0.013679456 -0.0145
6/12/2014 -0.002947465 -0.013662398 -0.0145
6/13/2014 -0.000266208 -0.01366396 -0.0145
6/16/2014 0.000243446 -0.01365757 -0.0145
6/17/2014 -0.000840994 -0.013661241 -0.0145
6/18/2014 0.001558705 -0.013650247 -0.0145
6/19/2014 -0.005211762 -0.013662514 -0.0145
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CVaR wéc lwgng nho

CVaR wéc lwgng nho

Ngay Ton that thyc t¢ phan phéi chuén copula Gumbel
6/18/2013 0.00837018 -0.022053568 -0.0204
6/19/2013 -0.010862892 -0.022053568 -0.0204
6/20/2013 -0.01336537 -0.022053568 -0.0204
6/21/2013 -0.007873054 -0.022053568 -0.0204
6/24/2013 -0.023458442 -0.022078215 -0.0204
6/25/2013 0.00525447 -0.022078215 -0.0204
6/26/2013 0.014601241 -0.022078215 -0.0204
6/27/2013 0.001223142 -0.022078215 -0.0204
6/28/2013 -0.003293941 -0.022078215 -0.0204

7/1/2013 0.012800142 -0.022182154 -0.0204
7/2/2013 -0.002728529 -0.022182154 -0.0217
7/3/2013 0.000206618 -0.022122863 -0.0217
7/4/2013 0.000410341 -0.022122863 -0.0217
7/5/2013 0.000128575 -0.021643687 -0.0216
7/8/2013 0.005407319 -0.021623904 -0.0216
7/9/2013 0.002467698 -0.021623904 -0.0217
7/10/2013 0.000193983 -0.021520095 -0.0217
7/11/2013 0.016440642 -0.021623904 -0.0217
7/12/2013 0.001642093 -0.02158559 -0.0218
7/15/2013 0.002807523 -0.02158559 -0.0213
7/16/2013 -0.000549588 -0.02158559 -0.0213
7/17/2013 0.000681083 -0.02158559 -0.0213
7/18/2013 0.009506099 -0.02158559 -0.0213
7/19/2013 0.003180629 -0.02158559 -0.0213
7/22/2013 -0.000864797 -0.02158559 -0.0213
7/23/2013 -0.011042341 -0.02158559 -0.0213
7/24/2013 -0.004343312 -0.02158559 -0.0213
7/25/2013 0.003407057 -0.02158559 -0.0213
7/26/2013 -0.007956991 -0.021641037 -0.0213
7/29/2013 0.001002664 -0.021641037 -0.0213
7/30/2013 0.003654858 -0.021610883 -0.0213
7/31/2013 0.000439761 -0.021662948 -0.0213
8/1/2013 0.008561352 -0.021662948 -0.0214
8/2/2013 -0.000192194 -0.021662948 -0.0214
8/5/2013 0.002187957 -0.021662948 -0.0214
8/6/2013 0.000641872 -0.021662948 -0.0214
8/7/2013 -0.003809813 -0.021662948 -0.0214
8/8/2013 0.004341865 -0.021548114 -0.0214
8/9/2013 -0.002888084 -0.021662948 -0.0214
8/12/2013 -0.002381828 -0.021548114 -0.0214
8/13/2013 0.007278494 -0.021505291 -0.0214
8/14/2013 0.001951359 -0.021505291 -0.0214
8/15/2013 -0.007585963 -0.021390808 -0.0214
8/16/2013 0.001485924 -0.021390808 -0.0214
8/19/2013 -0.00906256 -0.021505291 -0.0214
8/20/2013 -0.000177389 -0.021379808 -0.0214
8/21/2013 -0.009506233 -0.021379808 -0.0214
8/22/2013 -0.005170832 -0.021379808 -0.0215
8/23/2013 0.005755568 -0.021379808 -0.0214
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CVaR wéc lwgng nho

CVaR wéc lwgng nho

Ngay Ton that thyc te phén phdi chuén copula Gumbel
8/26/2013 -0.007043948 -0.021379808 -0.0215
8/27/2013 -0.020828657 -0.021483684 -0.0215
8/28/2013 -0.003618011 -0.021483684 -0.0215
8/29/2013 0.005336419 -0.021483684 -0.0215
8/30/2013 -0.002118818 -0.021369601 -0.0215
9/3/2013 0.001229956 -0.021369601 -0.0215
9/4/2013 0.010575399 -0.021369601 -0.0215
9/5/2013 0.003110837 -0.021369601 -0.0216
9/6/2013 -0.010286796 -0.021369601 -0.0215
9/9/2013 0.009523407 -0.021369601 -0.0216
9/10/2013 0.005657571 -0.021369601 -0.0216
9/11/2013 0.000683477 -0.021369601 -0.0216
9/12/2013 -0.000852746 -0.021369601 -0.0216
9/13/2013 0.000515181 -0.021369601 -0.0216
9/16/2013 0.005041387 -0.021476447 -0.0216
9/17/2013 -0.00146702 -0.021476447 -0.0216
9/18/2013 0.007946 -0.021476447 -0.0216
9/19/2013 0.000231576 -0.021476447 -0.0216
9/20/2013 -0.00163472 -0.021312565 -0.0216
9/23/2013 0.001481213 -0.021312565 -0.0216
9/24/2013 0.002208503 -0.021312565 -0.0216
9/25/2013 -0.002504109 -0.021399425 -0.0216
9/26/2013 0.003283364 -0.021399425 -0.0216
9/27/2013 0.00408648 -0.021399425 -0.0216
9/30/2013 -0.003429929 -0.021399425 -0.0216
10/1/2013 0.006213261 -0.021399425 -0.0216
10/2/2013 -0.002461754 -0.021399425 -0.0216
10/3/2013 0.000743637 -0.021399425 -0.0216
10/4/2013 0.006520265 -0.021399425 -0.0216
10/7/2013 -0.002575949 -0.021399425 -0.0216
10/8/2013 -0.007700025 -0.021399425 -0.0216
10/9/2013 -0.005639891 -0.021399425 -0.0216
10/10/2013 0.010494557 -0.021174639 -0.0216
10/11/2013 0.002222491 -0.021174639 -0.0216
10/14/2013 0.004155918 -0.021174639 -0.0216
10/15/2013 -0.000226813 -0.021174639 -0.0216
10/16/2013 0.007467249 -0.021174639 -0.0216
10/17/2013 0.004560183 -0.021174639 -0.0216
10/18/2013 0.004061795 -0.021174639 -0.0216
10/21/2013 -0.000951949 -0.020940258 -0.0216
10/22/2013 0.006344197 -0.020828883 -0.0216
10/23/2013 -0.005252585 -0.020940258 -0.0216
10/24/2013 0.001227235 -0.020940258 -0.0216
10/25/2013 -0.002119082 -0.020940258 -0.0216
10/28/2013 0.001268283 -0.020940258 -0.0216
10/29/2013 0.004791972 -0.020940258 -0.0216
10/30/2013 -0.004149928 -0.020940258 -0.0216
10/31/2013 -0.002225039 -0.021055333 -0.0216

11/1/2013 0.001449614 -0.020940258 -0.0216

11/4/2013 0.004490491 -0.020940258 -0.0216

11/5/2013 0.001289069 -0.020940258 -0.0216
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N Z £ £ CVaR wéc lwgng nho CVaR wéc lwgng nho
Ngay Ton that thyc te phén phdéi chfﬁn copula Gumli;el

11/6/2013 -0.000465552 -0.020940258 -0.0216
11/7/2013 -0.007937181 -0.021174639 -0.0216
11/8/2013 0.009169871 -0.021174639 -0.0216
11/11/2013 -0.003143244 -0.021055141 -0.0216
11/12/2013 -0.002696093 -0.021055141 -0.0216
11/13/2013 0.005842227 -0.021055141 -0.0216
11/14/2013 0.005815536 -0.020939577 -0.0216
11/15/2013 0.007266357 -0.020939577 -0.0216
11/18/2013 -0.003632585 -0.020939577 -0.0216
11/19/2013 -0.000230596 -0.020939577 -0.0216
11/20/2013 -0.003803281 -0.020939577 -0.0216
11/21/2013 0.006128924 -0.020939577 -0.0216
11/22/2013 0.003363826 -0.020939577 -0.0216
11/25/2013 0.002026209 -0.020827475 -0.0216
11/26/2013 -0.000711273 -0.020827475 -0.0216
11/27/2013 0.000552096 -0.020827475 -0.0216
11/28/2013 9.84735E-05 -0.020939577 -0.0216
11/29/2013 0.000295752 -0.020939577 -0.0216
12/2/2013 0.001677575 -0.020939577 -0.0216
12/3/2013 -0.002283575 -0.020939577 -0.0216
12/4/2013 -0.001533757 -0.020939577 -0.0216
12/5/2013 -0.002076471 -0.020939577 -0.0216
12/6/2013 0.006664674 -0.020939577 -0.0216
12/9/2013 0.001298801 -0.020939577 -0.0216
12/10/2013 -0.007787741 -0.020939577 -0.0216
12/11/2013 -0.004109976 -0.020939577 -0.0216
12/12/2013 -0.002678586 -0.020939577 -0.0216
12/13/2013 -0.004117772 -0.020939577 -0.0216
12/16/2013 0.006821794 -0.020939577 -0.0216
12/17/2013 -0.002047501 -0.020939577 -0.0216
12/18/2013 0.009342941 -0.020939577 -0.0216
12/19/2013 -0.002169923 -0.020939577 -0.0216
12/20/2013 0.00664801 -0.020939577 -0.0216
12/23/2013 -0.000404302 -0.020939577 -0.0216
12/24/2013 0.000267645 -0.020939577 -0.0216
12/25/2013 0.002176067 -0.020939577 -0.0216
12/26/2013 0.002169699 -0.020827475 -0.0216
12/27/2013 -0.006127868 -0.020827475 -0.0216
12/30/2013 0.004089515 -0.02078116 -0.0216
12/31/2013 0.00187682 -0.020894503 -0.0198

1/2/2014 -0.003559528 -0.020894503 -0.0198

1/3/2014 0.003480619 -0.020993547 -0.0198

1/6/2014 -0.000276309 -0.020993547 -0.0198

1/7/2014 0.006742631 -0.020993547 -0.0198

1/8/2014 0.002900979 -0.021040512 -0.0198

1/9/2014 0.002008277 -0.021040512 -0.0198
1/10/2014 0.003267406 -0.021051184 -0.0198
1/13/2014 -0.005177884 -0.021051184 -0.0198
1/14/2014 0.009574419 -0.0204 14984 -0.0198
1/15/2014 0.008990417 -0.020414984 -0.0198
1/16/2014 0.008703289 -0.020414984 -0.0198
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CVaR wéc lwgng nho

CVaR wéc lwgng nho

Ngay Ton that thyc te phén phdi chuén copula Gumbel
1/17/2014 0.007253298 -0.020414984 -0.0198
1/20/2014 0.005567587 -0.0204 14984 -0.0197
1/21/2014 -0.005810734 -0.020414984 -0.0197
1/22/2014 0.001734808 -0.020414984 -0.0197
1/23/2014 0.0015514 -0.020414984 -0.0197
1/24/2014 -0.013861579 -0.020414984 -0.0197
2/5/2014 -0.012532435 -0.020414984 -0.0197
2/6/2014 0.001745091 -0.0204 14984 -0.0197
2/7/2014 0.01212403 -0.02020505 -0.0197
2/10/2014 -0.001018111 -0.02020505 -0.0197
2/11/2014 0.014712996 -0.02020505 -0.0197
2/12/2014 0.005154537 -0.02020505 -0.0197
2/13/2014 0.004647323 -0.020083954 -0.0197
2/14/2014 0.00064813 -0.020083954 -0.0197
2/17/2014 0.003843485 -0.020083954 -0.0197
2/18/2014 0.00361526 -0.020083954 -0.0197
2/19/2014 -0.009451755 -0.02020505 -0.0197
2/20/2014 0.002656278 -0.02020505 -0.0197
2/21/2014 0.004269898 -0.02020505 -0.0197
2/24/2014 0.011339853 -0.020083954 -0.0197
2/25/2014 0.002386936 -0.020083954 -0.0197
2/26/2014 -0.004245955 -0.020083954 -0.0197
2/27/2014 0.00391932 -0.02018635 -0.0197
2/28/2014 -0.009905122 -0.02018635 -0.0197
3/3/2014 -0.006676538 -0.02018635 -0.0197
3/4/2014 0.011856023 -0.020079776 -0.0197
3/5/2014 0.003180957 -0.020079776 -0.0197
3/6/2014 0.001894387 -0.020079776 -0.0197
3/7/2014 0.003620938 -0.020079776 -0.0197
3/10/2014 0.003863209 -0.020079776 -0.0197
3/11/2014 -0.001274733 -0.020079776 -0.0198
3/12/2014 0.00454005 -0.020079776 -0.0198
3/13/2014 -0.004542767 -0.020079776 -0.0197
3/14/2014 0.001594132 -0.020079776 -0.0198
3/17/2014 0.00436731 -0.020079776 -0.0198
3/18/2014 0.008325193 -0.020079776 -0.0198
3/19/2014 -0.007470354 -0.020079776 -0.0198
3/20/2014 0.004258987 -0.020079776 -0.0198
3/21/2014 0.003245013 -0.020203258 -0.0198
3/24/2014 -0.007068698 -0.020203258 -0.0198
3/25/2014 -0.009400038 -0.020203258 -0.0198
3/26/2014 -0.001814979 -0.020203258 -0.0198
3/27/2014 0.002595174 -0.020203258 -0.0198
3/28/2014 3.80005E-05 -0.020203258 -0.0198
3/31/2014 -0.002604055 -0.020203258 -0.0198
4/1/2014 0.001619888 -0.020203258 -0.0198
4/2/2014 0.00799974 -0.020203258 -0.0198
4/3/2014 0.002481123 -0.020203258 -0.0198
4/4/2014 5.91215E-05 -0.020203258 -0.0198
4/7/2014 -0.003244346 -0.020203258 -0.0198
4/9/2014 0.005723866 -0.020076424 -0.0197
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CVaR wéc lwgng nho

CVaR wéc lwgng nho

Ngay Ton that thyc te phén phdi chuén copula Gumbel
4/10/2014 -0.011135369 -0.020203258 -0.0197
4/11/2014 -0.008526384 -0.020203258 -0.0197
4/14/2014 -0.004367166 -0.020203258 -0.0197
4/15/2014 -0.006801967 -0.020203258 -0.0197
4/16/2014 0.010413565 -0.020203258 -0.0197
4/17/2014 -0.01241284 -0.01962797 -0.0197
4/18/2014 -0.006409203 -0.019745064 -0.0197
4/21/2014 0.012345372 -0.019745064 -0.0197
4/22/2014 0.00160302 -0.01962797 -0.0198
4/23/2014 -0.000142878 -0.01962797 -0.0198
4/24/2014 0.008166043 -0.01962797 -0.0198
4/25/2014 -0.009099448 -0.01962797 -0.0198
4/28/2014 0.005872222 -0.01962797 -0.0198
5/2/2014 -0.00834037 -0.019674002 -0.0197
5/5/2014 -0.007815495 -0.019676666 -0.0197
5/6/2014 -0.000120246 -0.019676666 -0.0197
5/7/2014 -0.02747287 -0.019956249 -0.0197
5/8/2014 0.013711605 -0.01983259 -0.0197
5/9/2014 -0.023313438 -0.020023393 -0.0197
5/12/2014 0.001806026 -0.020023393 -0.0197
5/13/2014 0.015163089 -0.019900842 -0.0196
5/14/2014 -0.007576806 -0.019900842 -0.0196
5/15/2014 0.000517803 -0.019900842 -0.0196
5/16/2014 0.005164109 -0.019900842 -0.0196
5/19/2014 0.006122383 -0.019900842 -0.0196
5/20/2014 0.002658521 -0.019900842 -0.0196
5/21/2014 0.002015119 -0.019900842 -0.0196
5/22/2014 0.000995095 -0.019900842 -0.0196
5/23/2014 0.00451468 -0.019900842 -0.0196
5/26/2014 0.00793161 -0.019900842 -0.0196
5/27/2014 0.007038685 -0.019900842 -0.0197
5/28/2014 0.000518117 -0.019900842 -0.0197
5/29/2014 0.005799995 -0.019900842 -0.0197
5/30/2014 -0.003726859 -0.019900842 -0.0197
6/2/2014 0.002156534 -0.019900842 -0.0197
6/3/2014 -0.004954587 -0.019900842 -0.0197
6/4/2014 -0.001227801 -0.019900842 -0.0197
6/5/2014 0.010368649 -0.019900842 -0.0197
6/6/2014 0.008177367 -0.019900842 -0.0197
6/9/2014 0.001617049 -0.019900842 -0.0197
6/10/2014 0.002954462 -0.019900842 -0.0197
6/11/2014 0.001199868 -0.019900842 -0.0197
6/12/2014 -0.002947465 -0.019900842 -0.0197
6/13/2014 -0.000266208 -0.019900842 -0.0197
6/16/2014 0.000243446 -0.019900842 -0.0197
6/17/2014 -0.000840994 -0.019900842 -0.0197
6/18/2014 0.001558705 -0.019900842 -0.0197
6/19/2014 -0.005211762 -0.019900842 -0.0197
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PHU LUC IX

1. Cac d¢ do rii ro

Cic két qua nghién ctru céu tric phy thudc gitra céc thi trudng tai chinh bao
gdm: Cdc do do su phu thudc giita hai thi truong (bao gdm hé sb twong quan, hé sb
phu thudc dudi) va cAu tric phu thudc gitra hai thi truong (bao g@)m cAu tric phu thudc

d6i xtng hodc khong dbi xtmg) duge mo ta thong qua cdc ham phan phdi xdc sudt.

Khdi niém d¢ do rui ro. (Trang 9, Manh (2014)). Hoat dong cua thi truong tai
chinh dién ra trong méi trudng bat dinh, méi trudng nay dugc md hinh héa bai
khong gian xdc suat (2.3, P). Goi X’ 12 tip cdc bién ngau nhién hiru han (hau chic
chin) trong khong gian trén. Cdc nha du tu tham gia thi trudng théng qua viée
nam gitr danh muc. Rui ro tai chinh cua viéc nam gitt danh muc biéu hién bdé1 mic
thua 10 tiém 4n sau ky dau tu va dwgc md hinh héa boi bién ngiu nhién
XeGcXx’

Khi d6, énh xa g:G —> R dugc goi la do do rui ro ciia danh muyc.
Danh muc v&i mtc thua 16 tiém 4n X ¢4 muc rui ro g(X).

C6 thé ké dén mét s6 do do rui ro sau day:

Hé sé twong quan do luong muac d¢ quan hé gilra cic bién. DO 16n cua hé sb
twong quan thé hién mtc d6 phu thudc manh hay yéu giita hai bién ngiu nhién. Dau
ctia hé s6 twong quan thé hién xu hudng bién ddi ciing chiéu hay nguoc chiéu cua
hai bién ngiu nhién.

Hé s6 phu thuoc dudi trén hoac hé 50 phu thuoc dudi dudi cung cép thong tin vé
su kién hai bién ngdu nhién cting nhan gid tri & dudi phai hodc dudi trdi cua ting
phén phoi.

Ngoai cdc do do ruai ro 1a h¢ $d tuong quan, h¢ sd phu thudc dudi, ludn dn con st
dung hai d6 do rui ro phd bién trong do ludng rai ro tai chinh 1a gid tri rii ro
(Value at Risk — VaR) va gid tri rui ro co diéu kién (Conditional Value at Risk —
CVaR).

1.1. Gid tri rui ro (Value at Risk — VaR)

Gid tri rii ro cia danh muc tai san thé hién mirc dé tén that cé thé xay ra doi véi
danh muc, tai san trong mot chu ky k (don vi thoi gian) voi do tin cdy (1- 0)100% , ky
hiéu la VaR(k,a), va duoc xdc dinh nhu sau (trang 188, Tudn (2010a)):

P(X £ VaR(k,a))=«

trong dé X la ham 16-1di k chu ky ciia danh muc, 0 < a < 1.
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Nhu vay, néu nha dau tu ndm gitt danh muc sau k chu ky, véi do tin cay (1 —
0).100%, kha nang ton that mot khoan s& bang [VaR(k, a)l trong diéu kién thi trudng
hoat dong binh thuong.

M6 hinh VaR 1a mét trong nhitng mo6 hinh do ludng rui ro thi truong cua tai sén,
danh myc. Sir dung mé hinh VaR dé do ludng va canh bdo sém nhitng ton thit vé mat
gid tri cta danh muyc khi gid cia mdi tai san trong danh muyc bién dong; né gidp nha

dau tu uéc lugng mirc do ton that va thuc hién phong ho rui ro.

VaR(95%)

5%

/

CVaR(95%)

Nguon: Tdc gid
Hinh 1. Gia tri VaR va ES ciia lgi suit tii san
Nhu ta dd biét, md hinh VaR duogc st dung khd phd bién trong quéan tri rii ro thi
truong, rii ro tin dung ctia danh muc. Tuy nhién, VaR khong thoa man tinh chét 2 cua
d6 do rui ro chit ch& (Tudn (2010b), Artzner (1999)) (né chi thoéa mén khi danh muc
c¢6 phan phéi chuan) nén quy tic da dang héa trong dau tu bi phd v&. Ching ta c6 mot
cdch tiép can méi trong do luong rui ro cta danh myc thong qua viée sir dung do do
gid tri riii ro ¢é diéu kién hay Tén that ky vong (Expected Shortfall — ES).
1.2. Gid tri riii ro ¢é diéu ki¢n (Conditional Value at Risk — CVaR)
Sau khi di tinh VaR ctia danh muc ching ta quan tim téi nhitng truong hop ton that
thuc té cua danh muc vuot ngudng VaR va tinh trung binh (ky vong) cua cac muc t6n
that nay (Tuén (2010b), Artzner (1999)). Ta ¢6 kh4i niém sau:

Ton thdt ky vong ciia danh muc véi dé tin cdy (1 - a)100%, ky hiéu la CVaR(a), la
dai lwong ky vong ¢6 diéu kién (Tuan (2010b), Artzner (1999)):

CVaR(a)=E(X /X >VaR()).

Nho mét s tinh chat wu viét hon VaR, do vay st dung do do rii ro CVaR thé hién
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viéc do ludng rui ro day du hon khi ding VaR. Ta c¢6 d6 thi minh hoa vé gia tri VaR
va CVaR cua loi suat tai san theo Hinh 1.1. Nhu véy, khi c6 thong tin vé quy luat phan
phéi X4c suét cta 1oi suét tai san thi ching ta cé thé x4c dinh dugc VaR va CVaR. Hon
nira, gid tri VaR va CVaR s& phu thudc vao phan dudi bén trdi (md ta cho phan thua

10) cia ham mat do xac suat cua loi suat tai san.

/

VaRp(95%)  VaRn(95%) (Nguén-Td gid)

Nguon: tdc gid
Hinh 2. Gi4 tri VaR ciia phan phdi chuén va phan phéi dudi diy

Trén Hinh 2, ta c6 d0 thi ham mat d6 cta phan phéi chuan (N) va d6 thi ham mat do
ctia phan phdi c6 dudi day (F) hon phan phdi chuan. Nhu vay, véi ciing mot d tin cdy
95% thi gia tri VaRn(95%) (xét vé d6 10n) ing véi phin phdi chuan s& nho hon gi tri
VaRp(95%) tng véi phan phdi c6 dudi day.

3. Ubc lugng cdc mé hinh VaR va CVaR

Thong thudng, ta c6 hai phuong phdp chinh udc lugng VaR va CVaR: phuong phap
tham s va phwong phép phi tham sb. Phuong phdp tham s6 dua trén gia dinh vé phan
phéi cua loi suat 7: chang han phan phéi chuan, phan phéi Student, phan phdi Pareto
téng quat,... Sau dé tir sb liéu qué khir ciia r, ching ta str dung céc phuong phdp udc
lugng trong théng ké, kinh té luong (hop ly t6i da, moment tong quat, ARCH,
GARCH...) d¢ uéc lugng cdc tham sé dic trung cua phin phdi va suy ra cic udc
lugng cia VaR va ES twong tng (Tuin (2010b), McNeil (2005)). Phuong phép nay
khéng dua ra gia dinh vé phan phdi cta loi suit » ma chi diing cdc phuong phép wéc
lugng thyc nghiém, md phéng va bootstraps ciing cic ky thuét tinh todn xap xi
(phuong phdp ngoai suy, mang noron,...) d& udc luong (McNeil (2000), McNeil
(2005)).
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Ngoai ra, ngudi ta c6 thé két hop phuong phdp tham sé va phi tham sb trong udc
lugng 2 md hinh nay, goi 1a phwong phdp ban tham sb.

Pé danh gid tinh logic va sy phit hop véi thyc té cia mot do do rii ro, théng thuong
ngudi ta hay dé cap toi cdc tinh chit cua do do rui ro chit chd (Coherent Risk

Measure).
Do do rii ro chdt ché

Artzner (1999) da nghién ctru cic do do rui ro va dé xuat mot mé hinh do do rui ro,
20i 12 “Po do ruii ro chit chd” dé do ludng rui ro ciia danh muyc véi mirc thua 16 tiém

an X .

b§ do rai ro g(X) goi la Po do rui ro chat ché néu théa man cdc diéu kién (tién dé)
sau (Pinh nghia 2.4 trang 210, Artzner (1999)):

e TI1: Dich chuyén bat bién (Translation invariance):

Véimoi Xe G,ae R: g(X +r.a)=g(X)—a,

trong d6 r 12 tai san ¢4 gid ban dau 1a 1 va loi suét ludn bang .

e T2: Cong tinh dudi (Subadditivity):

Véimoi X, X, e Gtacd: g(X;+X5) <g(X;) + g(X>)

e T3: Thuin nhét duong (Positive homogeneity):

Véimoi X € G, A>0: g(4X) = Ag(X)

¢ T4: Pon diéu (Monotonicity):

Véi X, X, € G ma X,< X, (hau chic chin), ta c6: g(X,) <g(X)).

Ta c6 thé gidi thich tinh logic cua céc tién dé nhu sau (Tuén (2010Db)):

e T1: V6i danh muc c6 d6 rui ro g(X), khi bd sung tai san phi rui ro c6 gid tri a thi

mirc do rui ro ctia danh muc giam con g(X) — a.

e T2: Rui ro ctia danh muc tong hop (img véi X+ X>) khong 16n hon tong riii ro ciia
céc danh myc thanh phan. Yéu cau nay phit hop véi nguyén Iy Pa dang héa dau ni.

e T3: Danh muc ¢6 quy moé 16n thi rii ro cling 16n.
e T4: Danh muc ¢6 muc thua 10 tiém an cao thi rui ro cling cao.

Nhu vay tat ca cdc yéu cau (céc tien dé) ddi véi do do rai ro déu hop 1y va phit hop

voi thuc tién.
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Hon nita, d§ do rii ro CVaR c¢6 mot s tinh chét (Artzner (1999), Tudn (2010b)):
e (CVaR la do do rui ro chat ché cia danh muc.

e Moi do do rui ro chit ch& g(X) khic cua danh muc ¢6 thé biéu dién nhu mot to
hop 16i ciia CVaR va CVaR < g(X).

Nhu vay viéc xdc dinh, tinh todn CVaR cia danh muc vira thay thé VaR trong vai tro
do ludng rui ro day du hon vira chi ra ddy 1a thude do rui ro uu viét. Po do CVaR gan day
moi dugce dé xuit 1a d6 do rui ro bd sung cho VaR nhung ¥ nghia va tim quan trong ciia
né trong quan tri rui ro tai chinh 12 rat rd. Tuy nhién, do ciu tric phic tap hon VaR nén dé
tinh todn, udc lugng CVaR can phat trién cidc phuong phap phu hop, dac biét khi ta de cap
t6i danh muc ¢6 cAu triic phurc tap nhu cidc danh muyc ctuia td chirc tai chinh, tin dung.

1. 4. Hgu kiém mé hinh VaR va CVaR (trang 200, Tuin (2010a))

Quy trinh thyc hién hau kiém nhu sau:
Buéc 1: St dung cong thire VaR(P&L) tinh P&L timg ngay cua tai san (P&L 1y thuyét
theo VaR). Chu y khi tinh VaR(P&L) cua timg ngay ta phai str dung gid tri thyc té cia
tai san trong ngay trudc do.
Buéc 2: Tinh P&L thyc té cua ting ngay.
Bude 3: So sdnh P&L 1y thuyét va thuc té cua timg ngay dé tim s6 ngay c¢6 P&L thyc té
(P&L 4m: ngay 16) vuot qua P&L 1y thuyét (xem hinh 3 minh hoa). Néu sb nay khong vuot
qud can mot mirc quy dinh thi mé hinh c6 thé coi 1a chuan xéc véi d6 tin cay (1- a)%.

P&L thwc té va ly thuyét
P&L

<

o=, NWh OO N ®

100 200 250
Ngay

1

P&L Iy thuyét — P&L thuc té —

Hinh 3: Minh hea hiu kiém VaR
Nguon: Hoang Dinh Tudn (2010a)
Theo quy dinh ctia BIS: Véi n = 250, o = 1%, s ngay P&L thuc té 1on hon P&L 1y thuyét
khong qué 5 thi md hinh dwoc xem 14 chuan xac. Néu o = 5% thi con s6 trén 1a 19.

Quy trinh hau kiém CVaR dugc thuc hién tuong tu.



