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PO LUONG RUI RO TY GIA
BANG TIEP CAN LY THUYET CUC TRI

TS. Trin Trong Nguyén
Dai hoc Kinh 1é Qurfc ddn

Do luomg riii ro ty gid la mot bude quan trong trong cong tdc quan tri rii ro ciia cdc ngan
hang thieong mai va cdc t6 chiee tai chinh. Céc phiong phap do heong rii ro hién tai thudng
gid thiét phdn phdi ciia cde dong ty gid la phan phoi chudn (@uéi bet) nén khong cho wéc
lugng chinh xdc khi thi truomg ¢6 nhitmg bién dgng bat thiwomg. Thue té, phan phéi cua cdc
chudi ty gid thiwomg cé dudi day nén mikc ton that (néu xay ra) thuomg lén hon rdt nhiéu so
véi muke ton that tink dwge khi sic dung gia thiét chudi ty gid phan phoi chudn. Trong bai bio
nay ching t6i gioi thiéu mét cach tiép cdn méi tie ly thuyét cue tri (EVT) co thé gitp do
lwong riii ro chinh xdc hon trong truomg hop cde chudi ty gid c6 dudi ddy. Phuong phdp nay
ciing c6 thé van dung trong do heong riii ro ¢ nhiéu linh viee déau te tai chinh khdc.

Tir khoéa: Ly thuyét cyre tri, riii ro ty gid, gia tri ri ro, mirc ton thét ky vong.

1. Mé& dau

Trong nhiing ndm gan ddy, cic ngan hang thuong mai luon phai doi déu v&i nhimg con bio rui ro tai
chinh trong d6 rii ro ty gia chiém mot phan quan trong. Viéc nhan dién va do ludng ri ro ty gia dé tir
d6 ¢6 nhimg giai phap phong ngira va han ché rii ro 1 cong viéc dang duge uu tién hang dau. Trén thé
gi6i di ¢6 nhidu thude do rii ro duoc khuyén nghi sir dung trong d6 hai thuée do VaR (Value at Risk)
va ES (Expected Shortfall) ndi Ién nhu nhitng cong cu hitu higu nhat (xem [1], [6]). Tuy nhién, trong
mdi trromg hop cu thé, viée do VaR va ES bing phuong phap nio tét nhat van dang con 14 van dé duge
quan tam nghién ctu. Céc phuong phép do VaR va ES thuong gia thiét cac dong ty gid 6 phan phi
chudn (duéi bet). Trén thuc té, tinh phan bd chuin cua ty gia khong phai lic ndo ciing duge thoa man,
nén VaR va ES khéng phai liic ndo ciing duge ude lugng chinh xéc, dic biét khi tinh chudn khong duge
thda man. Trong bai bao [5] chiing t6i cling da gidi thidu mot cich khédc phuc bing phuong phap md
phong lich sir trong trudmg hop thi trudng tuong ddi on dinh. Tuy nhién, nhw da chi ra trong bai béo do,
khi thi trrdng ¢6 nhiing bién dong bat thudmg, phuong phip mé phong lich sir khéng phat huy duge tic
dung. Thyre té cho thiy, trong nhimg trudmg hop nay phan phéi ciia cic chudi ty gi thudmg c6 dudi day
nén céc gi4 tri ton that tinh dugce ¢b gid tri tuyét d6i 16n hon rét nhidu so véi gia tr ton thit tinh duge khi
sir dung gia thiét phan phdi chuin. Dé tiép tuc huéng nghién ciru da dua ra trong bai bio [4] va [5],
trong bai bao nay chiing toi dura ra huéng tiép cin do luomg rii ro ty gia tir ly thuyét cyc tri (Extreme
Value Theory — EVT); phuong phap nay ciing c6 thé van dung trong do lidng riti ro & nhiéu linh virc
dau tr tai chinh khéc.
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2. Ly thuyét cue tri

Gia sir bién ngdu nhién X dic trung cho lgi sudt ctia mot tai san, c6 phan phéi F. Khi dé loi suit cia
n ngay duge mé ta béi cac bién ngiu nhién X, Xy,en X, trong d6 X, 12 loi sudt ciia ngay thir 7 nao do.
R{ rang, ton that xay ra tai cdc diém cye trj cia diy { X}, - Ly thuyét cuc trj chil truong do ludng mirc
d6 ton thét théng qua phan phéi ciia céc gia tri cuc tri ndy. C6 hai huéng tiép can thuong duge sir dung:
Mo hinh héa céc cuc dai khoi (Block Maximum ~BM) va m6 hinh hoa céc gia trj vuot ngudng (Peaks
over Threshold — POT).

Phwong phap BM chia cdc gi4 tri lich sir cua X thanh cic khdi va goi X[, X,....X. lacuctri cia
cac khdi ndy (xem hinh 1). Theo két qua cua Fisher, Tippett va Gnedenko (xem [1]), khi m du Ién thi
phan phdi chun héa cua lgi sudt I6n nhit: M, = max(X}, X;,..., X,) s& xdp xi véi mot trong cic phin
phdi: Fréchet, Weibull hay Gumbel. Phuong phap nay it duoc sir dung trong thuc hanh vi né yéu cau sb
quan sat rat I6n.

Phuong phép POT xét phan phéi cua cic gia tri X vuot mot ngudng u# nao do (xem [2]). Chz’ing han
trong hinh 1 ta thdy cic quan sat X Xy, X, X, Xo, X, vuot ngudng u va tao nén céic s kién cuce tri.
Trong thye hanh, nguoi ta thudng sir dung phuong phap nay.

Hinh 1: Minh hoa cic khéi cye dai va cac gid tri vuot ngudng u.
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Khi sir dung phuong phap POT, mot vin dé dit ra 1a véi cac gid tri cta X 16m hon w, ta phai uéc

lwgng ham phan phdi vugt ngudng F, xac dinh nhu sau:
F,(»)=P(X -u<ylX>u),0<y<x.-u. (2.1)
O ddy u 1a mdt ngudng cho trude (thudng duge chon sao cho sé quan sét vurot ngudng khéng qua
10% tong sé quan sat), y=x-—u 1a gid tri vugt qua ngudng u va x,. =x =sup(x: F(x) <1). Nguoi ta
chitng minh dugc rang him phin phdi vuot ngudng lién hé véi ham phan phdi ban diu theo cong thirc:

T

D6 thi ctia cédc ham nay duge minh hoa trong hinh 2.
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Hinh 2: Ham phén phéi F va ham phén phéi vugt nguing 7,

EFir 7
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Theo Pickands, Balkema va Haan (xem [3]): V6i mét 16p kha rong cac ham phin phéi F (thuomg
gip khi nghién ciru trong linh vire tai chinh, bao hiém,....), khi ngung « du I6n thi ham phén phdi vugt
ngudng F, () s& Xap xi phan phdi G, (y), trong d6

1
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G, ,(y) dugc goi la phan phéi Pareto téng quat (General Pareto Distribution — GPD). Tham s6 &
ddc trung cho dudi ciia GPD goi 1a chi s6 dudi, ngudi ta chi ra ring, v6i &> 0 thi G, (y) 1d phan phdi
¢6 dubi day, day 14 cac phan phdi thuong gip trong bi toan quan tr riii ro (xem [1]).

Nhu chiing ta da biét, cac do do riii ro VaR, va ES, quan tim dén phén dudi cia phan phdi xac suat.
Véi mbi 0<g<1: VaR, =F;'(q) va ES, =E[X /X >VaR,]. Do d6 dé udc lugng gia tri rii ro VaR,
va mire ton thit ky vong ES, chiing ta can ude hrong ham phan phdi vuot ngudng: £, ()= G. . (v) . Stt
dung phirong phip POT, trude tién ching ta ding do thi Hill dé chon mdt ngudmg u thich hgp, sau dé ta
di wée lugng cac tham s6 & va o ciia ham GPD bfmg phuong phap uée lugng hop ly cue dai (xem [2]).
Goi ..?.‘ va ﬁ(u) =0 1A cc uéc lugng hop Iy cuc dai clia & vi o tuong (mg, khi d6 ta ¢ thé wéc lwgng

VaR, va ES, boi cic cdng thire sau:

- =

in}"ﬁq:m% [%(l—q)) = (2.3)

= VA el

BS, =t 2=t (24)
1%  d=#

Chiing ta ciing ¢6 thé tim duge khoang tin cay dong thoi cho cdc tham sé £,0 dua trén thing ké:
L{;f,o-)—L(.f,c})- 2'(2) hodc khoang tin cdy riéng cho timg tham s6 dua trén théng ké:

ALEG)~L(E) ~ 1*(1) , trong dd L'(£)=max L(&,0) (xem (2)).
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3. Phéin tich s liu

Chiing toi sir dung bd s6 lidu 1a chudi ty gid (cudi ngay) cua ngin hang thuong mai ¢6 phan
Techcombank tir ngay- 02-01-2007 dén ngay 30-03-2012 gdm 1329 quan sat vé 5 ngoai t¢ dugc giao
dich thudng xuyén la: AUD, EUR, GBP, JPY, USD. Diy ciing 1a cic ngoai té chinh trong gio ngoai té
ma'céc ngan hang thuong mai thudng giao dich. Nhitng nghién ciru trén bo s6 liéu ty gia nay ciing ¢6 y
nghia véi cdc ngan hang va céc td chic tai chinh khac.

Chiing ta s& phan tich rii ro thong qua cic chudi lgi sudt RAUD, REUR, RGBP, RIPY, RUSD ciia
céc chudi ty gid twong mg. Trude tién, ta kiém dinh tinh chuin va tinh dirng ctia cdc chudi loi suit nay.
Két qua kiém dinh dugc cho trong bang 1 va bang 2.

Biing 1: Tong hop két qua kiém dinh tinh chuan cta céc chudi lgi sut ty gia
RAUD REUR RGBP RIPY RUSD
Jarque — Bera | 2053.447 | 357.4940 | 536.9120 | 1338.335 | 86888.36

Probability 0.000000 | 0.000000 | 0.000000 | 0.000000 [ 0.000000

Bing 2: Tong hop két qua kiém dinh tinh ding ctia cic chudi loi suat ty gia
RAUD REUR RGBP RIPY RUSD
ADF Test Statistic = | -16.16754 | -16.04892 | -16.81322 | -17.32169 | -14.44966
1% Critical Value | -3.4382 -3.4382 -3.4382 -3.4382 -3.4382

Tir cdic két qua kiém dinh trong bang 1, v6i mic y nghia rit nho, theo tiéu chuin Jarque — Bera, céic
chudi lgi sudt déu khong c6 phan phdi chuin. Nhu vdy, gia thiét chuin cia cic chudi loi sudt khong
dugc thoa min cho nén néu sir dung céc phuong phép théng thuong s& khong cho két qua chinh xéc.
Trong bang 2, véi mirc y nghia 1%, céc gid tri quan sat cia thong ké Dickey - Fuller (ADF Test
Statistic) deu 6 gid trj tuyét ddi 16n hon cdc mirc t6i han (Critical Value) tuong tmg, do dé céc chudi loi
suat ty gia déu 14 chudi dirmg. Diéu nay goi ¥ ring phan phdi xac suit cua cic chudi lgi suat ty gia c6 thé
tudn theo mét phan phédi xac sudt nao dé ma khong phai phan phdi chuin. Dé tim hiéu ky hon chiing ta
di xét o thi Q-Q cuia cac chudi loi suét nay.

Hinh 3: D6 thi Q — Q cia cic chudi lgi sufit ty gid
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Nhu ching ta déu biét, néu cic chudi dir liéu ¢6 phan phdi chudn thi dé thi Q - Q cita chiing xdp xi
duong tuyén tinh. O day, dd thi Q — Q ctia céc chudi lgi sudt ty gia déu c6 phan dudi khé xa dudng tuyén
tinh, dicu d6 cho thay phan phdi clia cde chudi nay c6 dudi niing hon so véi phan phéi chudn, hay ching
thude 16p phén phdi c6 dudi day. Vi vay, néu dung gia thiét phan phdi chuin dé tinh VaR va ES ta c6 thé
thu duge cdc ude lugng khong chinh xac. DE khic phyc, & ddy ching ta s sir dung céch tiép can bing Iy
thuyét cye tri.

4. Do lwdng rii ro ty gia bang tiép cin Iy thuyét cwe tri

Trong muc nay chiing t6i do ludng rii ro ciia céc ty gia trén bang céch tiép cén ly thuyét cye tri da
101 thiéu & myc trén. Dé minh hoa, chiing t6i trinh bay thuit toan trén chudi ty gia RUSD va sir dung
phan mém S-PLUS dé tinh toan. Viée tinh todn véi cde chudi ty gia khic duge thue hién tuong ty.

4.1. Xdc dinh phén phoi vicot nguong

Ching t6i sir dung phuong phap POT véi sy hé trg ctia phan mém S-plus (xem [2]) dé ude lrgng
phan phéi vuot ngudng. Trude tién, dya vao dd thi Hill, chiing ta s& chon ngudng u trong mién gid tri
(rée lwgng) dn dinh cia &
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Hinh 4. D thi Hill v6i chudi RUSD

Threshiald

1250002 230003 Pite003  615e.-004 367e004

=4

xi (Cl, p =0 §5)

1.77e004 546005

15 47 79 116 158 200 242 284 326 368 410 452 494 536 578 620 662

Order Stanstics

"Ciin cir vao dd thi Hill, ching ta nhan thiy ¢6 thé chon u trong khoang tir 1.11e-003 dén 2.39¢-003
(khodng xung quanh 10% s6 quan sat). Mot sO gia tri u trong khoang nay véi thtr bic quan sat tuong (ng

nhu sau:
> hilLRUSD[idx,]
xi orderStat threshold

555 0.8935907 135 0.001992616
556 0.8813675 134 0.002012779
557 0.8732807 133 0.002051166
558 0.8528048 132 0.002081569
5590.8541174 131 0.002138733
560 0.8553984 130 0.002149878

Pé cho sé gia tri vuot ngudng khong qué it (théng thudng ngudi ta ldy sé quan sit vugt ngudng
khong qua 10% s6 quan sat), ta chon ngudng u = 0.002051166 (twong (mg voi thir bac 133 & trén). Véi

gia tri u vira tim dugc, udc lugng cac tham s ciia GPD nhu sau:

Generalized Pareto Distribution Fit --
Total of 1328 observations

Upper Tail Estimated with ml --

Upper Threshold at 0.002051166 or 7.304 % of the data

ML estimation converged.

Log-likelihood value: 449.3

Parameter Estimates, Standard Errors and t-ratios:

Value Std.Error tvalue
xi 0.6070  0.1688  3.5959
beta 0.0020  0.0004 5.3451 -

Nhur vay, néu chon ngudng u = 0.002051166, thi tim dugc ude lugng hop ly cue dai cho céc
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tham 6 ctia GPD 1a; & =0.6070, B(u) = =0.0020. Db thi dusi ciia phan phéi ndy nhu sau:

Hinh 5. Dudi cia phin phdi GPD
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4.2. Udc lwgng gid tri riii ro VaR, va micc ton thilt kp vong ES,

Sau khi uéc lugng dugce cac tham sé & ,6 cia GPD, ta sir dung ching dé ude lwong duge VaR, va
ES, cua chudi loi suét ty gia USD. Két qua uéce lugng trén S-plus nhu sau:

> riskmeasures (gpd.RUSD, p=¢(0.95, 0.99))

P quantile sfall

[1,]0.95 0.002882963 0.009133549

[2,]0.99 0.009586265 0.026188500

Dya vao két qua wéc luong ta thiy, ching han véi do tin cdy 95%, ude lugng duge VaR =
0.002882963 va ES, = 0.009133549. Nhu vy véi d6 tin cdy 95%, phin mét di ¢6 thé c6 & phién giao
dich ké tiép d6i vi t chirc tai chinh s& hira mot s& ngoai t¢ USD ¢6 gia tri 100 triéu déng 13 2882963
dong va mirc ton thit ky vong vurgt trén gid trj VaR, 14 9133549 ddng.

Tuong ty, ta ciing ¢ thé wdce lugng khoang tin cdy cho VaR, va ES, cia chudi loi suit ty gia USD ¢
cdc mirc tin cdy cho trude bing céch sir dung céc ham gpd.q(.,.) va gpd.sfall(.,.) trén S-plus. Chﬁng han,
khoang tin @y cho VaR, va ES, cua chudi loi suat ty gia USD & mirc tin cdy 95% nhu sau:

>gpd.q(0.95,; plot=T)

Lower CI Estimate Upper CI
0.002657695 0.002882963 0.00320136
>gpd.sfall(0.95, plot=T)
Lower CI Estimate Upper CI
0.006918856 0.009133549 0.06823067

Theo két qua uée lugng & trén véi do tin cdy 95%, thi phin mt di c6 thé c6 & phién giao dich ké
tiép doi v6i ngudi s& hiru mot s6 ngoai t¢ USD c6 gid tri 100 triéu ddng 14 tir 265769,5 déng dén 320136
ddng va mirc ton thit ky von g vuot trén VaR, 1a tir 691885,6 dong dén 6823067 dong.

Thyc hién tuong tu voi cac chudi lgi suﬁ'; ty gia khac, ta c6 cic ude lugng VaR va ES cho mot sb
ngoai t¢ manh trong cac bang tong hop sau:
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Bing 3 : Tong hop két qua wéc lugng VaR clia mot s ty gia ngoai té bing tiép can 1y thuyét cyc tri

VaR(95 %, 1 ngay) VaR(99 %, 1 ngay)

Lower CI Estimate Upper CI Lower CI Estimate Upper CI
RAUD | 0.01746694 | 0.01860554 |{ 0.02002656 | 0.03071099 | 0.03444157 | 0.04011277
REUR | 0.02312699 | 0.02574844 | 0.02968117 | 0.01975714 | 0.0216416 0.0241164
RGBP | 0.01168117 | 0.01237076 | 0.01321069 | 0.01980023 | 0.02199236 | 0.02519276
RIPY |0.01149241 | 0.01219521 | 0.01306567 | 0.02063189 | 0.02322854 | 0.02707701
RUSD | 0.002657695 | 0.002882963 | 0.00320136 | 0.007554261 | 0.009586265 | 0.01335294

Bing 4: Tong hop két qua ude lugng ES ciia mot sb ty gia ngoai té bing tiép cin ly thuyét cue tri

ES(95 %, | ngay) ES(99 %, 1 ngay)

Lower CI Estimate Upper CI Lower CI Estimate Upper CI
RAUD | 0.02600054 | 0.02887073 | 0.03376605 | 0.04027571 | 0.04769237 | 0.06620579
REUR | 0.02739022 | 0.03143193 | 0.0395873 0.02422996 | 0.02722946 | 0.0324962
RGBP | 0.0168548 0.0184687 0.0210265 0.02514714 | 0.02899161 | 0.03838132
RIPY | 0.01744059 | 0.01930235 | 0.02249601 | 0.02711598 | 0.03213256 | 0.04450745
RUSD | 0.006918856 | 0.009133549 | 0.06823067 | 0.01484548 | 0.0261885 0.06823067

Trong bai bio [5], ching tdi da thyc hién hiu kiém va chi ra ring céc uéc lugng bing phuong phép
mé phong lich sir théa mdn tiéu chuin cia BIS (Bank for International Settlements). Dé danh gia
phuong phép ude lugng bing tiép can Iy thuyét cyc tri, & day, ching toi so sanh két qua ude lugng bing
ca hai phuong phap trén ciing tap s6 liéu dang xét.

Bing 5: So sanh két qua ude lugng VaR ciia mot sé ty gia ngoai té bing tiép cin ly thuyét cyc tri va

bang mé phong lich sir

VaR(95 %, 1 ngay) VaR(99 %, 1 ngay)
EVT Mo phong lich sir EVT Mb phang lich st
RAUD | 0.01860554 0,01596 0.03444157 | 0.02674
REUR | 0.02574844 0,01523 0.0216416 | 01894
RGBP | 0.01237076 0.01023 0.02199236 0,01328
RIPY | 0.01219521 0.00926 0.02322854 | 0 01822
RUSD | 0.002882963 0.00277 0.009586265 0,00695

Biing 6 : So sénh két qua uéc lugng ES clia mot s6 ty gia ngoai té bing tiép cin ly thuyét cue trj va
bing mé phong lich sir

ES(95 %, 1 ngay) ES(99 %, 1 ngay)
EVT M&b phong lich sir EVT M& phong lich sir
RAUD | 0.02887073 0.02123 0.04769237 | 4 12716
REUR | 0.03143193 0.01696 0.02722946 | 4 01928
RGBP | 0.0184687 0.01198 0.02899161 [ 4 01664
RIPY |0.01930235 0.01334 0.03213256 | 02615
RUSD [0.009133549 [ 0511 0.0261885 | 01176
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Tir bang so sanh ta thay, cac ude lrong nhén duge bang phuong phip EVT 16n hon cic ude lwrong
nhin dugc bang phuong phap md phong lich sir (vé gid trj tuyét déi). Didu ndy cho thiy phuong phép
EVT s& mo ta tot hon céc bién dong bat thudng trong khi phuong phap mé phong lich sir nén dwoc sir
dung khi thj truémg hoat dong on dinh.

5. Két ludn va khuyén nghi _

Phuong phép do luong rii ro ty gia bang tiép can 1y thuyét cue trj cho phép dénh gia cic do do rii ro
VaR va ES t6t hon trong trurong hop thi truong c6 nhitng bién dong bit thuomg. Diém han ché cia
phuong phap ndy 1a két qua wée lugng phu thude vao viée ude lugng cde tham s6 ciia ham GPD ma két
qua udc lugng cac tham s6 nay lai phy thude vao vige chon ngudng u. Nhuoe diém nay khién phuong
phap EVT khong dé dang thyc hién ty dong hoa (viét thanh dang phin mém hoic mét chuong trinh ty
dong).

Thye té cho thay, khi thi trudng ¢6 nhing bién dong bt thudng nhu: dong dat, ndi lira, song than,
chién tranh, khing bd.... thi ton that gdy ra I3 rét I6n, ¢6 thé lam mat hodn toan lgi nhudn tich lily trong
nhi¢u ndm. Do vdy, vigc sir dung céch tip can 1y thuyét cye tri 13 cin thidt trong nhitng dau tur dai han.
D¢ van dung phuong phéap nay, chiing t6i khuyén nghi cic ngan hang va cac t6 chire tai chinh quy trinh
thue hién nhur sau:

v Thuong xuyén tién hanh do luong rii ro dya trén dir ligu cdp nht hing ngay vé ty gid ngoai
t¢ clia ngan hang va trang thai nim giir timg ngoai té.

v Phan tich két qua nhan dugc trén co s& két hop cde phuong phap khac nhau, tir d6 xay ding
ké hoach phong ngira rii ro cho ngay ké tiép, giai doan ké tiép.

v Thuong xuyén tién hanh hiu kiém dé kiém chimg mite dé phit hop ctia mé hinh.0)
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