PO LUONG RUI RO NGAN HANG THONG QUA CONG CU GIA TRI RUI RO (VaR)
VA TON THAT KY VONG (ES): TRUONG HOP NGHIEN CUU TAI VIET NAM

Ngay nhan: 30/5/2015
Ngay nhan ban stra: 15/6/2015
Ngay duyét dang: 25/6/2015

Ngo6 Van Thi*, Lé Thanh Tam**

Tém tit:

Bai viét sir dung hai cong cu gid tri rii ro VaR va ton that di kién ES dé do lwong riii ro ciia
danh muc dau tw cdc ngan hang Viét Nam, tdp trung vao 9 ngdn hang da niém yét tai Viét Nam
tir 1/9/2013 dén 15/5/2015. Ba phwong phdp dwoc iing dung dé wéc heong va hdu kiém VaR va
ES gom: mé phéng lich sit, phan tich chudi thoi gian theo GARCH va theo Cornish Fisher. Céc
phat hién chinh la (1) ca ba phwong phép do lwong déu cé két qua twong dong: danh muc dau
tw hién tai cia cdc ngdn hang déu dang qud rii ro so véi mikc dw phong va bdo hiém tién giri
hién tai; (2) Ngay cd trong truong hop thi trieong hiéu qua, danh muc dau tw ngdn hang t6i wu
theo mé hinh Markowitz thi riii ro ciing van qud I6n; (3) viéc g dung cdc mé hinh dinh lwong
trong do lwong rii ro ciia hé thong ngdn hang la kha thi, néu dit liéu minh bach nhuw céc ngan
hang trén san chimg khodn, va cé thé bat dau véi phwong phap mé phong lich sit.

Tir khoa: danh myc diu tu ngan hang, do ludng rui ro, gia tri chiu rui ro VaR, quan trj rii ro,
ton théat du kién ES.

Measuring bank risks via Value at Risk (VaR) and Expected Shortfall (ES): Case study
from Vietnam

Abstract

The paper aims at applying the Value-at-Risk (VaR) and Expected Shortfall (ES) tools to mea-
sure the risks of investment portforlio to Vietnamese banks, focusing on 9 banks listed on the
Vietnamese stock exchange in period from September 1, 2013 to May 15, 2015. Three methods
are applied for estimating and post-checking to VaR and ES, including: historical simulation,
time-series analysis with GARCH and Cornish-Fisher. The key findings are: (1) three methods
have the similar results: the current investment portfolio to banks are too risky compared to the
existing provision and insurance, (2) even in the efficient market condition, with the optimum
investment portfolio as per Markowitz model, the risks are still very high; (3) the application of
quantitative models in measuring banking risks is feasifble, if the data are transparent as the
case of commercial banks listed in the stock exchange, and it can be started with the historical
simulation method first.

Key words: banking investing portfolio, Expected Shortfall ES, risk management, risk measure-
ment, Value-at-Risk VaR.

1. Gidi thiéu

Su phat trién bén virng va an toan cia hé thong
ngan hang 1a mot trong nhimg yéu t6 chu chdt dé
dam bao an ninh tai chinh tién té, dic biét trong bbi
canh hoi nhap qudc té ngay cang sau rong, phan 16n
von dugc chu chuyén théng qua hé théng ngan hang

(Mishkin, 2010; Tran Tho Pat va cong su, 2015).
Tai Viét Nam, hé¢ théng ngan hang chiém t6i 84%
tong giao dich vbn cia nén kinh t& (6.325/7.599
ngan ty VND) (Ngén hang Nha nudc, 2015). Vi vay,
st khoe cua hé théng ngan hang phan anh rd nét
tinh trang an ninh tai chinh — tién té cta qudc gia.
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Quan tri rui ro ngan hang gitp ngan chan va xu ly
khing hoang cua tirng ngan hang, tang tinh an toan
cho ca hé thong, gop phan dam bao an ninh tai chinh
— tién té. Trong quan tri rui ro ngan hang, dic biét
theo yéu cau cula Uy ban Basel, nhan dién va do
ludng rii ro dong vai tro quan trong hang dau. Mic
dd c6 nhiéu cach tiép can nhan dién rui ro khac
nhau, hai cach thic tiép can phd bién 1a tiép cén
theo ddu hiéu va do luong- du bdo theo qui luat van
dong cua thi truong (Berry, 2008); (Artzner va cong
su, 1999). Hai trong nhitng cong cu dugc ung dung
nhiéu nhét trong nhan dién va do luong rii ro ngan
hang 1a gia tri rti ro VaR (Value-at-risk) va ton that
ky vong ES (Expected Shortfall). Cé cac phuong
phép do luong va lga chon danh muc dau tu theo
VaR va ES 1a: mo phong lich sir; phan tich chudi
thoi gian theo GARCH va theo Cornish-Fisher.

Bai viét tap trung nhan dién va do luong rii ro
theo VaR va ES ciia 9 ngan hang thuong mai cb
phan dang niém yét trén 2 san chimg khoan HNX va
HoSE trong giai doan tir 1/9/2013 dén 15/5/2015.
Muc tiéu cia bai viét la (1) tinh todn muc do loi
trc/thua 16 ciia nén kinh té v6i danh muc dau tu vao
nganh ngan hang hién tai ciia nén kinh té, xac dinh
muc du trir t6i thiéu can c¢6 véi mie tin cay cho
trude (95%, 99%); (ii) tinh lai murc d9 lgi tirc/thua
16 v6i danh muc dau tu tdi wu theo md hinh
Markowitz; (iii) canh bdo mirc d¢ rui ro cua danh
muc dau tu ngan hang; (iv) dé xuat mot s6 khuyén
nghi nhim ting cuong dam bao an ninh — tién té tir
goc do dau tu ngan hang trong thoi gian toi.

2. Tong quan co s& ly thuyét va phwong phap
nghién ciru

Nhan dién rui ro la qua trinh xac dinh lién tuc va
co hé théng cac hoat dong kinh doanh cuia td churc
c6 kha nang gay ra rai ro. Nhan dién rai ro bao gdbm
theo doi, nghién cru méi truong va toan by moi
hoat dong cuia to chirc nhim thong ké tat ca cac rui
ro d3 va dang xay ra, du bdo cac rui ro méi co thé
xudt hién, tir d6 d& xuit cac giai phap kiém soat va
tai tro rui ro thich hop (Bessis, 2011), (Hull, J.C.,
2012). Tiép can dinh lugng trong nhan dién riii ro c6
nhiéu vu diém nhung ciing doi hoi nhiéu diéu kién
trong cach thirc thyc hién va danh gia (hau kiém)
(Artzner va cong su, 1999).

2.1. Cong cu VaR trong nhdn dién va do lwong
rui ro ngdn hang

Cong cu gia tri rii ro VaR (Value-at-Risk) dugc
sir dung kha phd bién trong quan tri rai ro thi truong
ctia danh muc, do ludng va canh bao sém nhiing ton

that vé& mat gia tri cia danh muc khi gia cua moi tai
san trong danh muc bién dong gitip nha du tu wdc
luong muc do tdn that va thuc hién phong ho rui ro.
V&i mot danh muc, voi xac sudt va khoang thoi gian
khong doi, VaR la gia tri ngudng sao cho xac suét dé
ton that danh muc trong khoang thoi gian nhat dinh
khong vuot qua gia tri nay 1a mot sd o cho trudc
(Jorion, 2005); (Holton, 2015). BIS da cong bd Hiép
ude Basel, bat dau tir 1999 va hoan thién dan véi
Basel II va Basel III, da thuac déy hon ntra viéc s
dung VaR trong do ludong va quan tri rii ro thi
truong (Berkowitz va O’Brien, 2001).

2.1.1. Dan xudt cho céng cu VaR

Gia st mot nha dau tu quyét dinh dau tu danh
muc tai san P. Tai thoi diém t, gia tri cia danh muc
dau tu 1a V.. Chia thoi gian thanh cac khoang r}hé At,
sau mot khoang thoi gian A¢, tirc 1a tai thoi diém & =
t+At thi gia tri cta danh myc ddu tu 1a V. Khi do,
gia tri AV (k) =V, - V, cho bict sy thay doi gia tri
cua danh muc P trong khoang thoi gian A2 AV(k) goi
1a ham 156-13i (Profit&Loss — P&L(k)) chu ky & cta
danh muc. Nhu vay:

- Nha dau tu ¢ vi thé “truong” dbi voi P sau chu
ky k néu AV(k) < 0 (tirc 1a P&L(k) < 0) s& bi ton
that.

- Nha dau tu ¢ vi thé “doan” dbi v6i P sau chu ky
k néu AV(k) > 0 (tirc 1a P&L(k) > 0) s& bi ton thét.

V, la bién ngiu nhién nén P&L(k) ciing 1a bién
ngau nhién. Goi F,(x) 1a ham phan bé xac suit cla
P&L(k) va cho 0 < a < 1. Khi d6 P(P&L(k) <x ) =
o yél gia tri Xy goi la “Phdan vi murc o” f:ﬁa ham phan
bo F,. C6 the¢ m6 ta hinh hoc phén phdi cua P&L(k)
va x, nhu hinh 1.

V(’y‘i a kha nho thi x, <0 (}O d(’)’ P&L(k) <0 thc la
nha dau tu truong vi s€ bi ton that.

Xét Pr(P&L(k) > x,), ta c6 Pr(P&L(k) =) =1 -
Pr(P&L(k) <x,) =1 - a do d6 voi o kha ph(’) t}li
P&L(k) > 0 tirc 1a nha dau tu doan vi s€ bi ton that.

Uu diém va han ché ciia @ do riii ro VaR

Do do VaR khong phai 1a mdt d¢ do rui ro chat
ch&, VaR méi chi cho biét: “Ta c6 thé mét tdi da bao
nhiéu trong phan 16n cac tinh huéng”. Po do VaR
khong tra 161 duoc cdu hoi: “Trong mot phan nho
cac tinh hudng con lai (1% hay 5% tinh hung xau-
g v&i nhitg dién bién bit thuong cua thi truong),
khi xay ra ton that, mirc ton thit co thé du tinh duoc
la bao nhiéu?

2.2. Ton thit ky vong ES (Expected Shortfall)

Mot cach tiép can méi trong do luong rui ro thi
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Hinh 1. Phin phdi - phan phdi tich lily — phan vi mirc o ciia P&L(K)
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Nguon: (Bessis, J., 2011), (Hull, J.C., 2012), (Nguyén Quang Dong, 2010), (Berry, R., 2008)

truong danh muc 13 st dung thudce do ton thdt ky
vong (Expected Shortfall — ES). Sau khi da tinh VaR
ctia danh muc, can tinh téi nhitng trudng hop ton
that thuc té ciia danh muc vuot nguong VaR va tinh
trung binh (ky vong) ciia cac mirc ton that nay. Ton
tht ky vong cua danh muc véi do tin cay
(1- @)100%, ky hic¢u la ES(a), 1a dai luong ky vong
c6 diéu kién:
ES(a) =ES, = E(X/ X >VaR(a))

Nho mot sd tinh chit uu viét hon VaR, viée st
dung d6 do rui ro ES thé hién do luong rii ro day du
hon khi dung VaR. ES c6 mét s6 tinh chat sau: (i)
ES 1a d¢ do rui ro chat ché cia danh muc; (ii) Moi
d6 do rui ro chat ché p (X) khac ctia danh muc c6
thé biéu dién nhu mot t6 hop 16i cia ES véi cac
tham s6 a pht hop va ES < p (X). Nhu vay viéc
xéc dinh, tinh toan ES cta danh muyc giup thay thé
VaR trong vai trd do luong rai ro day du hon va day
la thudc do rai ro uvu viét hon.

Phuwong phap thuc nghiém woc luwong cong cu ES

Pé thuan tién trong phan tich théng ké va tinh
toan wéc luong, thay vi xét murc 16/13i X cua danh
muc ta xét loi suét (loga loi suét) cua danh muc xac
dinh boi:

r=In—
Vo
Tuong tu nhu khi u6c lwong VaR tir s6 liéu qua
khtr, c6 hai phu:orng phap chinh u:oc luong ES:
phu’ong phap tham so va ph1 tham sd. Phu'ong phap
tham s6 dua trén gia dinh vé phan phdi ciia lgi suét
r: chang han phan phdi chudn, T- Student, Pareto
tong quat,... Sau do tir s6 liéu qua khir cua 1, st
dung cac phuong phap wéc lugng trong thong ké,
kinh t& luong (hop 1y t6i da, moment tong quat,

ARCH, GARCH...) dé udc luong cac tham sb dic
trung cta phan phdi va suy ra cac udc lugng cua
VaR va ES tuong ung Phuong phap phi tham s
khong dwa ra gia dinh vé phan phdi ciia loi suat » ma
chi dung cac phuong phap udc lugng thuc nghiém,
mo phong va bootstraps cung cac k¥ thuat tinh toan
xap xi (phwong phap ngoai suy, mang noron...) dé
udc lugng.

Cong thtrc uoc lugng ES nhu sau: Cho miuc y
nghia a €(0,1), theo thong 1¢ thuong chon a = 1%
hodic 5%. Lap mau kich thudce n: (X1, X2, ...., Xn).
Ky higu X, 12 thong ké thtr tu thtr  clia mau, tic 1:
Xipg $Xp0 S X S X0 Goiklaphan
nguyén cua na, datp = no - k. Neu no, la so nguyén
thi p = 0. Ta tinh thdng ké trung binh mau cua cic
thong ké thi ty tir 1 dén k:

_ 1 &
Xk:n = ;Z Xi:n
i=1

Céc cong thuc udc lugng thuc nghiém cho VaR
va ES:

VaR(a))=—X,,
(no. nguyén)

X
ES(OL) — { k:n
~(1-p)X,, —pX,,,(no. khong nguyén)

Chéng han v6i 496 quan sat bién X=RACB nam
2013- 2014,
chon 0=0,05 ta c6 k=24.p =24,8-24=0,8

= z X,, =-0.021356

24 496

= ZX =-0.021014

25 496

ES(0,05) = 0,2x0,021356— 0,8x(-0,021014) =
0,02108

S6 216(11) thang 6/2015

45

Kinh téPhat trien




Tén that ky vong 1 don vi von voi mic xac suét
5% toi da 12 0,02108 don vi.

Uu diém va han ché ciia ES

T6n that ky vong ctia danh muc véi do tin cay (1-
a).100%, la ton tht trung binh vuot ngudng VaR

ES, =E(X/ X >VaR ).

ES cua danh muc méi duge dé xuét 1a do do rui ro
b6 sung cho VaR nhung y nghia va tam quan trong
clia nd trong quan tri rai ro tai chinh rat 16 rang. Do
cdu tric phtrc tap hon VaR nén dé tinh toan, wdc
luong ES can phit trién cac phuong phap phit hop,
dac biét khi str dung cho danh muc c6 cAu trac phurc
tap nhu cac danh muc cua td chire tai chinh.

2.3. M6 hinh Markowitz trong xdc dinh danh
muc ddu tw t6i wu

VaR xuét phat tir yéu cau do luong rui ro ciia timg
tai san riéng biét. Tuy nhién, nguoi ta d@ mo rong
{mg dung ctia md hinh nay cho cac danh muc dau tu
voi su trg gitp cua mo hinh Markowitz. La nguoi
tiép can gia tri VaR dau tién, Markowitz dwa vao ma
tran hi¢p phuong sai loi suat dé phat trién phuong
phap téi vu danh myc dau tu (Markowitz, 1952).
Muc ti€u cua bai toan Markowitz la tim ty trong cua
cac chimg khoan trong danh muc dau tu sao cho
giam t&i mire t6i thiéu phuong sai (riii ro) ciia danh
muc dé dat duoc mot mic thu nhap da dinh. Giai
lién tiép bai todn véi cac mirc thu nhap muyc tiéu, ta
xac dinh dugc mot tap hop cac danh muc dau tu c6
hi€u qua. Tu day, nha dau tu s& lya chon mot danh
muc ndm trong tdp hop nay dua trén quan diém
danh doi gitra thu nhap va rii ro (Markowitz, 1959),
(Hoang Pinh Tuin, 2011).

2.4. Phwong phap nghién ciru dp dung

Str dung VaR udc luong rii ro trg thanh phd bién
trong nhiéu nghién ciru va thyc hanh. C6 thé ké ra 3
phuong phap thong dung: mo6 phong lich s, tham
s6 va mo phong ngau nhién. Trir phuong phap mo
phong lich sir, cac phuong phap khac déu doi hoi
xac dinh cac tham sé va phan phdi cua chudi loi
suit. Trong ngan han, mo phong lich st c6 thé sir
dung rong rai vi phuong phap nay khong doi hdi qua
nhidu gia thiét va duoc thyc hién thuong xuyén

(hang ngay) va cap nhat thong tin lién tuc. Trong dai
han cac phuong phéap tham s to ra hiéu qua hon vi
chung dya trén tinh qui luat cia sy van dong ddi véi
chudi lgi suat. Gia thiét quan trong nhét trong wdc
luong VaR bang phuong phap tham sé 1a chudi loi
sudt dimg va phan phdi chuan (Jorion, 2005;
Holton, 2015; Hoang Dinh Tuén, 2011).

Dbi voi hé thong ngan hang, bd phan quan trong
nhit anh huong dén an ninh tién & qudc gia, c6 thé
st dung mo hinh VaR trong phat hién, dy bao rui ro
va phong ho dua trén quan diém: Chinh phi xem
c4c tai san ctia hé thong ngan hang 1a mot danh muc
dau tu ¢o riii ro P. D& ¢ thé danh gié riii ro tir P can
thiét 1ap, do luong rui ro va phan tich kha niang pha
san cua hé théng qua rui ro danh myc P.

Véi phuong phap kinh té lwong (M6 hinh VaR
tham sb), nhom téc gia s dung do gid tri VaR cua
danh myc P, sit dung Solver Excel dé giai bai toan
t61 uu danh muc theo mé hinh Markowwitz. voi loi
nhuén cho trude va cuc rii ro (do bang phuong sai)
theo hinh 2.

Véi danh muc P lia chon ¢ trén, c6 thé thyc hién
diéu chinh von giita cic ngan hang dam bao gan
dung co cdu toi wu theo cach “an toan 1a trén hét”.
Nhoém tac gia tinh toan VaR cua P hang ngay theo
loi sut thi truong trong ting thoi ky, sir dung ty 18
du trit t6i thiéu ctia Ngan hang Nha nudc (theo
Basel III) 1am cin c(r tham chiéu. Tir 46 kha ning,
tan suat thua 16 vuot ngudng qui dinh, st dung tan
suit va bién do vuot nguong nhu tin hi¢u dd v tur
phia thi truong dugc dinh lugng hoa.

3. Két qua va thao luan

Hién nay c6 9 ngén hang thwong mai c¢6 phin
Viét Nam dang thuc hién giao dich chinh thirc trén
hai san chung khoan HNX va HoSE, véi gid thi
truong la 299,653.48 ty VND. Dir li¢u thu thép trén
http://www.cophieu68.vn tir 1 thang 9 nim 2013 dén
15 thang 5 nam 2015.

Loi suit 9 ¢6 phiéu déu dao dong véi bién do tir
9% - 20%, trong d6 nam 2014 dao dong cao hon so
v6i 2013 va 2015. Mot s6 ¢ phiéu co dao dong loi
suét 16n hon nhu Navibank, SHB, ham cha kha
nang rui ro cao.

Hinh 2. Phwong phap nghién ciru 4p dung

Xac dinh cac tai san
—>)

c6 thé tham gia
trong danh muc P

Giai bai toan
Markowitz chon
danh muc P P

Udc lugng VaR,

—> ES cua danh muc

Nguon: Berry (2008), Hull (2012), Nguyén Quang Dong (2010), Ngé Vin Thir va Lé Thanh Tam (2015)
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Hinh 3: Dao dong trung binh ciia loi suit ¢6 phiéu cic ngan hang thwong mai Viét Nam nim 2013-2015

25.0%
20.0%
15.0%
10.0% 108
0, 10.0% 10.5% 7o
5.0% 9.5% 0
0.0%
Racb Rbidv Rectg Reib Rmbb Ranvb Rshb Rstb Rveb
Nguon: Tinh todn ciia nhém tdc gid trén Excel
Béang 1: Ty trong cia PR va PM
STT Ten ngan | o, hidn PR PM
hang
1 ACB Racb W 0,0516 0,7626
2 BIDV Rbid W 0,1717 -0,0878
3 Vietinbank Retg W 0,2336 -0,2062
4 Eximbank Reib W 0,0548 0,093
5 MB Rmbb W 0,0522 0,1641
6 Navibank Rnvb W 0,0067 0,0707
7 SHB Rshb W 0,0266 0,0016
8 Sacombank Rstb W 0,0755 0,1169
9 Vietcombank Rvcb W 0.3273 0.085

Nguon: Két qua xir [y di liéu ciia nhom tdc gia trén Excel

Két qua kiém tra tinh chudn cta cac chudi loi suit
trong 3 ndm cho thdy, tit ca 9 cd phiéu déu co loi
suat khong phan phdi chuan. Voi thyc trang trén,
lya chon wéc lugng VaR tham sb can dén nhing k§
thuat phuce tap hon.

3.1. Két qua dinh gid mivc dp viii ro ciia danh
muc ddu tw hign tai va danh muc téi wu theo
Markowitz

Viéc tinh VaR d6i voi cac ¢d phiéu riéng biét
duoc thuc hién nhu sau. Dau tién, danh muc dau tu
co phiéu cua 9 ngan hang dang thuc hién giao dich
trén san dugc danh gia theo ty trong binh quan gia
quyén. Sau d6, danh muc dau tu t6i vu theo mé hinh
Markowitz duoc lya chon véi 1ai suat vay vén/nim
(2013) 1am gia tri giéi han dudi cho 1i sudt danh
muc dau tu, giai bai toan Mean-Var. Véi lai sudt tbi
da 12 10%/nam, 13i suit vay von khong ky han 1a:

10%/mam/365 ngay = 0,0278% =0,000278.

Két qua danh muc dau tu hién tai PR (portfolio at
risk) va danh muc dau tur t6i uu theo mé hinh
Markowitz PM (Portfolio of Markowitz) nhu bang 1.

Gia tri PR thé hién ty trong danh muc dau tu cua
cac ¢ phiéu ngan hang trén san chinh thic hién nay.
Co phiéu cia Vietcombank chiém 33,27% tong
danh muc dau tu cia thi trudng ddi véi nganh ngan
hang, chimg t6 von hoa thi trudng clia Vietcombank
1a 16n nhat. Cac ngan hang thwong mai cd phan
thugc s¢ hitu nha nudce ciing co ty trong lon nhu
Vietinbank (23,36%), BIDV (17,2%). Cac ngan
hang thuong mai ¢6 phan tu nhén c6 ty trong thap
hon nhiéu nhu ACB (5,16%), Sacombank (7,55%).

Gié tri PM ching minh: néu nén kinh té dau tu
v6i danh muyc t8i wu, cac ngan hang thuong mai c6
hé s6 4m can phai thoai von, vi nha dau tu mudn ban
khéng. PM cang cao, nha dau tu cang mudn mua
vao nhiéu. Do vay, cac cd phiéu ngan hang can thoai
von néu theo danh muc tdi wu cua Markowitz 1a
BIDV (PM = -8,78%) va Vietinbank (PM = -
20,62%). Cac c6 phiéu hap dan v6i nén kinh té 1a:
ACB (PM =76,3%), MB (PM = 16,4%). Mac du co
von héa 16n, Vietcombank van duoc thi truong danh
gia cao, voi PM = §8,5%.
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Bang 2: Cac dic trung thong ké cia PR va PM

Trung binh (Mean) [Phuong sai (Variance) [P bat d6i ximg (Skews) PO nhon (Kurt)
PR 0,000996 0,000146 0,464134 3,402234
PM 0,000278 0,000060 0,081356 2,452094

Nguon: Két qua xit Iy di liéu ciia nhém tdc gia trén Excel

Céc didc trung ciia PR va PM thé hién rd: Trung
binh loi suat ciia danh myc du tu ngan hang hién
nay (mean PR) 14 0,09%/ngay, va néu ap dung danh
muc dau tu t6i wu, loi suét (mean PM) s€ giam di chi
con 0.0278%/ngay. Tuy vay, phuong sai cua PR cao
hon PM, chiing t6 murc do rui ro cia danh muc PR
16n gan gap 3 lan PM (0,015% so véi 0,06%/ngay).
Do bat dbi xtng cia ca hai danh muc déu khong cao
(do skews trong khoang tir -1 dén 1 14 binh thuong),
chimg to loi tirc cta cac cb phiéu ngan hang dao
dong xung quanh trung binh, khong bi 1éch nhiéu.
Tuy vay, d6 nhon Kurt cao (3,4 voi PR va 2,45 véi
PM) 14 qua 16n, thé hién loi tic tap trung quanh mirc
trung binh, trong mét 1an can du nho, va khong phan
tan.

3.2. Két qua wéc lwgng gid tri viii ro VaR cho PR
va PM theo cdc phwong phdp do luwong

Str dung phuong phap udc lugng mo phong lich
st va phuong phap phan tich chudi thoi gian (chon
gitta GARCH va Conish-Fisher), chiing toi sap xép
loi suét danh muc céc phién theo chiéu tang dan,
kiém tra tinh ding va diéu kién phan phéi chuén cua
cac chudi loi suat, tir ¢6 x4c dinh VaR va ES. Két
qua cua cac kiém dinh nhu bang 3.

Theo phuong phap md phong lich sir, VaR (5%)
ctia PR 12 —4,8 ty VND, chiing to voi xac sudt 5%,
nén kinh té dang bi mit di 4,8 ty/ngay voi danh muc
dau tu ¢6 phiéu nganh ngan hang hién tai. Néu ap
dung danh muc dau tu téi wu Markowitz PM, murc
d6 thua 16 cta nén kinh té giam xudng con 3,835 ty.

Nhu vay, nén kinh t& s& giam thiét hai 25%
(=4,8/3835 -1) néu theo danh muc tdi wu. Mirc thua
16 con thé hién quy md bao hiém/dy phong can co
clia cac ngan hang nham phong ho va dap Gmg nhu
cau thanh khoan khi nén kinh té cit 15, khong dau tu
vao cb phiéu ngan hang.

Tuy vay, hién nay cac ngan hang thuong mai chi
moi phai dong phi bao hiém tién guri 1a 0,15% trén
sO du tién giri binh quan theo quy (Ngan hang Nha
nudc, 2014a), du phong rui ro tin dung (chung va cu
thé) theo quy md cac nhém ng (Ngan hang Nha
nudc, 2013 va 2014b). Chua ngan hang thuong mai
nao mua bao hiém cho von chii s hitu. Dy phong
va phi bao hiém du tinh toan theo danh muc hién tai
hay danh muc t6i vu thi ciing khong du dé bu dap
rii ro do thua 18 nén kinh té phai ganh chiu tir ¢6
phiéu nganh ngan hang, va dy 1a mot trong nhiing
dau hiéu ban dau vé mat an ninh tién té ctia cdc ngan
hang thuong mai trén san chirng khoan hién nay.

Két qua thong ké cua kiém dinh Jacque- Bera va
Agmented Dickey-Fuller dbi véi chudi loi suat ngay
ciia danh muc PR va PM cho thdy ca hai chudi PR
va PM déu khong phan phéi chuan (do phan phdi
quéa nhon) va 1a chudi dimg. Nhu vay, ta c6 thé sir
dung gia tri gbc dé 1ay udc luong, khong can lay sai
phéan.

Tai day, hai lya chon duoc thuc hién:

3.2.1. Lwa chon 1

Str dung md hinh kinh té lwong (VaR tham s6)

Bang 3: Két qua wéc lwgng VaR theo md phéng lich sir ciia PR va PM

PR PM
Két qua mé phong lich sir
VaR(5%) | -4800,448 | -3835,564
Két qua kiém dinh Jarque-Bera ciia mé hinh GARCH
Jarque-Bera 49,24 132,71
Probability 0,000 0,000

Két qua kiém dinh Augmented Dickey-Fuller

ADF test statistic

-8,52 -8,56

Test critical values:1% level

-3,45 -3,45

Nguon: Ket qua xu Iy dit liéu cua nhom tac gia trén Eviews 8.0
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Biang 4: Két qua AR (1) va GARCH (1,1) cho PR

Dependent Variable: PR

Method: ML - ARCH (Marquardt) - Student's tdistribution

Date: 07/21/15 Time: 14:00
Sample (adjusted): 2 319

Included observations: 318 after adjustments
Convergence achieved after 21 iterations

MA Backcast: 0 1

Presample variance: backcast (parameter = 0.7)
GARCH = C(4) + C(5)*RESID(-1)"2 + C(6)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
AR(1) -0.983615 0.005067 -194.1252 0.0000
MA(1) 0.788411 0.059539 13.24193 0.0000
MA(2) -0.211378 0.059508 -3.552078 0.0004
Variance Equation
C 6.60E-06 3.90E-06 1.694318 0.0902
RESID(-1)"2 0.231373 0.081184 2.849995 0.0044
GARCH(-1) 0.673291 0.106482 6.323058 0.0000
T-DIST. DOF 10.07785 6.697336 1.504755 0.1324
R-squared 0.034130 Mean dependent var 0.000288
Adjusted R-squared 0.027998 S.D.dependentvar 0.008081
S.E. ofregression 0.007967 Akaike info criterion -6.971966
Sum squared resid 0.019994 Schwarzcriterion -6.889153
Log likelihood 1115.543 Hannan-Quinn criter. -6.938890
Durbin-Watson stat 1.809978
Inverted AR Roots -.98
Inverted MA Roots .21 -1.00
50
Series: Standardized Residuals
- Sample 2 319
40 Obsenations 318
_ Mean 0.020968
30| Median 0.0605%
1 Maximum  3.568396
Minimum  -3.010903
20 Std. Dev.  0.998009
Skewness  0.033076
Kurtosis 3.620440
10
Jarque-Bera  5.177372
Probability  0.075119
U e B B o B e —— .

-3 -2 -1 0 1

ARMA va GARCH d uéc luong trung binh va
phuong sai. Véi luge do twong quan va ty twong
quan co6 thé chon AR (1) va GARCH(1,1) dé udc
lwong VaR cho danh muc PR, PM. Két qua nhan
duoc nhu bang 4.

Cac phuong trinh wéc lugng cho trung binh va
phuong sai cac danh muc PR, PM nhu sau:

V6i PR: E (PR) =- 0,983PR,_+0,788u_, —0.211 u_,

> =0,0000066+0,231u>, +0,6745>

V6i PM: E (PM,) = 0,379PM, , - 0,927 PM,, —
0,393 u_, + 0,987 u,_,

62 =0,0000066+0,242u’, + 0,781,

Do cac md hinh trén déu st dung phan du Student
nén viéc tinh toan VaR s& sir dung cac murc téi han
T véi s6 bac tu do twong tmg. Tir két qua ude lugng
phuong sai va cac sai sb ngau nhién, gia tri VaR
murc 5%/ngay dugc tinh véi két qua nhu bang 6.

Két qua VaR theo GARCH thé hién: Véi xac suat
5%/ngay cta danh muc dau tu hién tai (PR), nén
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Bang 5: Két qua AR (1) va GARCH (1,1) cho PM

Dependent Variable: PM

Method: ML - ARCH (Marquardt) - Student's t distribution

Date: 07/21/15 Time: 13:54
Sample (adjusted): 3 319

Included observations: 317 after adjustments
Convergence achieved after 64 iterations

MA Backcast: 1 2

Presample variance: backcast (parameter = 0.7)
GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
AR(1) 0.378942 0.019468 19.46490 0.0000
AR(2) -0.927398 0.017573  -52.77357 0.0000
MA(1) -0.393287 0.005766  -68.20486 0.0000
MA(2) 0.986786 0.003694 267.1554 0.0000
Variance Equation
C 6.60E-06 4.07E-06 1.619704 0.1053
RESID(-1)"2 0.241659 0.116596 2.072622 0.0382
GARCH(-1) 0.780715 0.067150 11.62637 0.0000
T-DIST. DOF 3.243094 0.808284 4.012322 0.0001
R-squared 0.025567 Mean dependent var 0.000942
Adjusted R-squared 0.016228 S.D.dependentvar 0.012206
S.E. of regression 0.012107 Akaike info criterion -6.311166
Sum squared resid 0.045879 Schwarzcriterion -6.216304
Log likelihood 1008.320 Hannan-Quinn criter. -6.273273
Durbin-Watson stat 1.983693
Inverted AR Roots 19+.94i 19-.94i
Inverted MA Roots .20-.97i 20+.97i
70 ) : )
Series: Standardized Residuals
60 B Sample 3 319
Observations 317
50
i Mean 0.087045
Median 0.043852
40+ Maximum  4.426676
B Mnimum  -3.196473
301 Std. Dev. 0933162
M Skewness  0.852962
20 Kurtosis 6.169357
0 Jarque-Bera  171.1140
Probabilty ~0.000000
0\’_“\\\‘\\\‘\ \‘\\\‘\\\‘\\\m
S22 A 0 1 2 3 4

Nguon: Két qua xir Iy di¥ liéu ciia nhém tdc gid trén Eviews 8.0
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Bing 6: VaR (5%/1ngay) ciia PR va PM theo GARCH

VaR(5%/1ngiy) Ty 1 VaR(PR)/VaR(PM)
PR -5.706,61
PM -3.095,23 1,84

Nguon: Két qua xi Iy diF liéu ciia nhém tdc gia trén Excel

kinh té c6 thé mat di 5,7 ty - va day ciing 1a mirc bao
hiém tién gui can bu dip. Néu thay d6i danh muc
dau tu tdi uu PM, quy moé mét di giam con 3,095
ty/ngay. Nhu vay, danh muc dau tu t6i vu co thé
giap giam thiéu 84% thiét hai so voi danh muc hién
tai. Piéu nay ciing trung hop v6i két luan khi st
dung phuong phap mdé phong lich st.

3.2.2. Lva chon 2 - su dung woc luong cua Cor-
nish-Fisher

Trong trudng hop loi suat khong phan phéi chuan
nhu PR va PM, Cornish-Fisher dé xuét cach st dung
VaR hiéu chinh, ky hiéu CFVaR nhu sau:

CFVaR=E(X) +o(X)z.¢
(¢, —DSkew (q’ —3q,)Kurt
Zcf = C]p + +
6 24
(2q) —5q,)Skew’
36

2)

Trong do: q, 1a phan vi mitc p cua phan phdi
chudn co trung binh va d¢ léch chuan uéc luong
thuc nghiém cia X.

Céc két qua dic trung thong ké va gia tri VaR cua
PR va PM theo Cornish — Fisher nhu bang 7.

So sanh gia tri tinh toan ban dau véi dir liéu danh
muc dau tu hién tai PR va danh muc dau tu ti uvu
Markowitz PM, gia tri trung binh cua PR va PM
theo Conish — Fisher (CF mean) khong thay d6i. PR
c6 lgi tlic cao hon (0,996%/mgay) so véi PM
(0,278%), nhung d6 rui ro ciing cao hon 2,3 lan
(phuong sai var 0,0149% so véi 0,0065%/ngay, tuc
mirc d§ rai ro cua PR 1a 5,44%/mnam, va PM la
2,37%). Tuy nhién, ca phuong sai, do bat d6i xtmg
va d6 nhon déu giam xuéng: do bat d6i xung cua PR
giam tur 0,46 con 0,13; cia PM giam tir 0,08 thanh
0,058; do nhon giam tuong tng voi PR 1a 3,4-> 3,2
va PM la 2,45-> 1,97. Nhu vay, phan tich theo Con-
ish — Fisher gitp ting tinh phan phdi chuan cua hai
day s liéu PR va PM, gitip hd tro tinh VaR chinh
xac hon.

Gia tri CFVaR chu’ng minh v6i danh muc dau tu
hién tai PR, nén kinh té mdi ngay thua 16 5,3 ty. Neu
didu chlnh theo danh muc dau tu t6i vu PM, nén
kinh té van thua 15 3,7 ty.

Nhu vy, ¢6 thé thiy ca 3 phuong phap woc lugng
VaR déu déng tin cdy va co két qua twong tu nhau.
Tuy véy, phuong phap don gian nhét 1d mo phong
lich str. V6i két qua thir nghiém nay, ching t6i dé

Bang 7: Gia trj thdng ké va VaR ciia PR va PM theo wée lwong Cornish — Fisher

Chi s6 PR PM
Trung binh CF (mean) 0,000996 0,000278
Phuong sai CF (var) 0,000149 0,000065
Do 1¢ch CF (skew) 0,135735 0,057736
D6 nhon CF (kurt) 3,217267 1,970804

Gia tri rui ro theo Cornish — Fisher (CFVaR)

-0,01779 -0,01254
-5.332,05 -3.758,35

Nguon: Két qua xir Iy, div liéu cia nhém tac gia trén Excel
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nghi str dung phuong phap mé phong lich sir dé wdc
lwong VaR cho danh muc déu tu cua cac c¢d phiéu
nganh ngan hang.

4. Két luan va mot s6 khuyén nghi

Theo két qua tinh toan thong ké md ta va udc
luong VaR va ES cua danh muc dau tu ¢ phiéu 9
ngan hang thuong mai trén san ching khoan chinh
thicc hién tai PR, cling nhu danh muc toi uu
Markowizt PM, véi hai phuong phép dinh luong la
mo6 phong lich str, phan tich chudi thoi gian
GARCH va Conish-Fisher, mét s6 két ludn nhw sau
duoc rut ra:

- Nén kinh té dang dau tu chua t6i wu vao nganh
ngan hang, va dang phai ganh chiu ca nhiing khoan
thua 16 tir nganh ngan hang ciing nhu rai ro khi “dau
tu” nhu hién nay;

- Tai phuong 4n t6i wu theo mé hinh Markowitz,
mdt s ngan hang thwong mai ¢d phan Nha nudc
khong nén hd tro vbn trude khi thuc hién tai cAu
trac hé thong ngan hang;

- Ngay ca trong truong hop thi truong hiéu qua,
danh muc dau tu ngan hang dwoc thiét 1ap téi wu, rui
ro cling van con qué 16n;

- Miic rui ro dy bao bang cac mé hinh khac nhau
déu vuot qua tong trich 1ap du phong va bao hiém
tién guri cuia cac ngan hang thwong mai ¢ phan dang
giao dich trén thi truong chimg khoan. D6 1a dau
hiéu canh bao ban dau vé an ninh tai chinh, tién té
tir hé thong ngan hang hién nay.

Tir d6, mot sé khuyén nghi duoc dua ra 1a:

4.1. Voi Ngdn hang Nha nwdc va cdc co quan
qudn ly co lién quan

- C6 thé sir dung VaR va ES cua danh muc tdi uu
theo két qua mo hinh Markowitz dé nhan biét dau
hiéu mét an ninh tai chinh va tién té, cling tir két qua
nay c6 thé ude tinh khoan 15 tir mdi ngan hang thanh
vién.

- Ung dung cac phuong phap dinh lugng trong
giam sat ngan hang va quan ly ngan hang trén co so
rii ro. Co thé bit dau véi phuong phap don gian
nhét 12 m6 phong lich s, do két qua xir Iy cta ba
phuong phap khong co nhiéu khac biét ddi véi cac
ngan hang dang niém yét trén san ching khoan
chinh thuc.

- Xem x¢ét lai cac chinh sach vé bao hiém tién guri

va trich 1ap du phong rai ro — tinh toan ddy du cac
mirc rai ro nén kinh t& phai ganh chiu, tir d6 yéu cau
muc do trich lap du phong cta cac ngan hang theo
rii ro pht hgp hon. Bé sung céc chinh sach bao
hiém tai san, bao hiém vén chu s hitu cliia ngan
hang.

- banh gia lai muc d6 von hoa thi truong cua mot
s6 ngan hang thwong mai c¢6 phan nha nuédc, co
chinh sach thoai v6n khi cac dau hiéu ban khéng dbi
v6i ¢6 phan clia cic ngan hang nay xuat hién.

- Khuyén khich sy tham gia clia cic ngan hang
thuong mai khac vao thi truong chung khoan chinh
thirc dé tang tinh minh bach cia hé thong, ting do
tin cdy cua thong tin ngan hang, tor do tang kha nang
giam sat hiéu qua cua thi truong két hop voi giam
sat cua co quan quan ly.

- Kiém soat chit ché cac du hiéu mét an ninh tai
chinh — tién té trong hé théng ngan hang, dic biét la
déu hiéu canh bao hién nay dbi véi danh muc dau tu
cia cac ngan hang thuong mai trén san chung
khoén, do nhimng anh huéng 16n ciia hé thong nay
t6i an ninh tai chinh — tién t& cua ca hé théng tai
chinh va kinh té.

4.2. Vi cac ngdn hang thuwong mai

- Can thiét 4p dung ngay cac phuong phap dinh
lugng trong xac dinh VaR noi riéng va quan tri rai
ro n6i chung. Piéu ndy cang trd nén cap thiét do cac
yéu cau thyc hién Basel II va yéu cau cho hoi nhap
qudc té. Piéu nay co tinh kha thi do ning luc tai
chinh, mirc d sin co va tin cdy cuia thong tin ngan
hang thuong mai hién nay, dac bit voi cac ngan
hang thuong mai da niém yét trén san ching khoan.

- Tich cyc tham gia va niém yét trén san chimg
khoan chinh thirc. Pay la co hoi tot dé ngan hang
thuong mai tang uy tin va thuong hiéu trén thi
truong, gitp huy dong va quan 1y von tét hon. Piéu
nay tao ap luc budc ngan hang phai minh bach hoa
thong tin hon, nhung ciing gitp danh gia mac do
phi hop trong von hoa thi truong.

- Xéc dinh lai cac mutc dy trit, bao hiém va du
phong phu hop nhiam dam bao an toan cho chinh
ngan hang, khong nén chi d¢é & muc t6i thiéu theo
quy dinh chung ctia Ngan hang Nha nudc va Bao
hiém tién giri. Pay 1a co s dé ngan hang an toan va
phat trién bén ving, mic du chi phi 16n va co thé
lam giam loi nhudn trugc mat.J

Loi thira nhin/cam on:: Bai viét thudc dé tai KX01.15/11-15: “An ninh tai chinh tién té cta Viét Nam

trong boi canh hoi nhap quoc te&”
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