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cac chi s dé danh gi4 thi diéu quan
trong chinh 1a can x4c dinh ty trong
cta timg loai chi sb. Nhin chung,
céc ty trong nay trén co ban s€ phu
thudc vao tinh hinh kinh doanh
ctia timg ngan hang, nhung theo
Kaplan thi nhimg chi s6 nay c6 ty
trong khong dugc chénh léch qua
30% vi néu nhu vay s& lam cho mét
tinh can bang, tap trung nhiéu vao
yéu t& quan trong ma bd qua nhiing
yéu t6 nho trong doanh nghiép. Mo
hinh sau s& thé hién bdn chi sb co
ban ma NHTM thuong sir dung dé
ap dung cho hé thng d4nh gia hoat
dong cua minh:

Khi cac ngan hang str dung theo
mo hinh trén day thi s€ xac dinh qua
trinh hoat dong ctia minh theo tirng
chi tiéu khac nhau trong bon chi s6
d6. Tir d6, v6i nhiing két qua tinh
toan dugc thi cac NHTM khong
nhiing chi tap trung vao vi¢c phan
tich dinh lugng vé kha nang tao
ra loi nhuan tai chinh, tinh thanh
khoan, mirc d9 an toan tin dyng ma
con ¢ thé tién hanh phan tich dinh
tinh hiéu qua vé viéc kiém soat rai
ro ngan hang, quan tri ndi by, mirc
dd dich vu cho khach hang khi thuc
hién hoat dong danh gia bang mo
hinh nay. Hon thé nita, md hinh thé
can bang diém nay con cung cip
cho doi ngii quan Iy mét birc tranh
khai quat vé su phat trién trong
tuong lai ciia ngan hang cung voi
céc chién luoc dai han va muc do
chip nhan twong tng, qua d6 nha
lanh dao s& ¢ co s dé dinh hudng
nhitng hoat dong s€ thuc hi¢n trong
nhiing giai doan tiép theo.

(Tiép theo trang 40)

Ung dung mé hinh xa¢ suit vao phan tich
s bién dong cua gia vang tai TP.HCM

PGS.TS. NGUYEN VAN SY

rén thi truong thé gioi,

cling nhu thi truong &

VN gia vang ludn co su
thay dbi, du it hay nhiéu ciing la
mdt sy bién dong. O VN, c4c nha
kinh doanh vang, bac rat quan tim
dén su bién dong cua gid ca. Ho
can c¢6 mot du doan chinh xéac vé sy
tri sut cua gia vang, dé quyét dinh
thai do kinh doanh sao cho c6 loi
nhiéu nhat va thiét hai la nhd nhat.
Dé giai quyét van dé nay, ching toi
{mg dung mo hinh trang thai hip
thy dé phan tich su thay dbi cua gia
vang 0 thoi diém hién tai nhdm du
doan sy thay doi ciia chiing trong
twong lai. N6i cu thé hon 14 can tra
101 cac cau hoéi: Khi gia vang dang
O trang thai tang, giam hoac gitr
nguyén thi trung binh sau bao lau
no6 chuyén sang trang thai khéc.

- Néu xuat phat tir trang thai i
nao do6 thi trung binh bao lau n6 tré
lai trang thai i nay (i ting, giam, gitr
nguyén).
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- Ty 1€ ngay tang, gidm, gilr
nguyén cta gia 1a thé nao trong
hi¢n tai va tuong lai.

Néu ta goi T: gia ¢ trang thai
tang; G: gia ¢ trang thai giam,;

B: gid ¢ trang thai gilt nguyén

Ta c6 ma trin xAc xuat chuyén

la:

T B G
T Prr Prg P
P=B Pyr Py P
G Per P Pas

Néu mot trong 3 trang thai trén
14 trang thai hap thy tirc 1a khi qua
trinh roi vao trang thai hap thu thi
no s& & day mai mii khong thé
thoat ra duoc.

Nhung ¢ day, cac trang thai nay
khong phai 14 trang thai hp thu. Vi
néu nhu gia vang dang ¢ trang thai
tang thi n6 s€ khong ¢ trang thai
ndy méi mai ma no s& chuyén sang
trang thai khac. Vay dé giai quyét
van dé nay ta khong thé ding truc
tiép trang thai hap thu ma chung t6i
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dua ra k¥ thudt riéng dé tinh.

Chung t61 xay dung mot qua
trinh xich Markov hip thu lién két
v0i qué trinh nay. Ta quy dinh G la
trang thai hap thy, tic 1a:

P,=1:;P.. =P =0

Truoc tién ta giai quyet bai toan
la sau trung binh bao lau thi gia
vang & trang thai tang hodc trang
thai gitr nguyén s& chuyén sang
trang thai giam.

Chung to1 xay dung ma tran xac
sudt chuyén P* cia qua trinh lién
két voi ma tran xéac suit chuyén P
va P* 13 ma trin x4c suit chuyén
cta xich Markov hép thy, tic 1a
xdy dung xich Markov v&i ma
tran xac suat chuyén P* lién két voi
xich Markov ¢6 ma trin xéac suét
chuyén P.

Luc d6 ma tran P* ¢6 dang:

Dat
B G
" T pTT pTB PTG
P*=B Per Py P
G 0 0 1
;0=(0,0)
pTT pTB
Q =|Psr  Pgs

I=(1)lama tran don vi. Ltc do,
theo xich Markov hap thy, ta co
Nhu vy W=(1-Q)'=

T B
T 1 P Prg -1
= B Per 1'pBB

Trong d6 W, la phan tir cua
ma tran W, cho biét néu bét dau
tir trang thai 1 s€ c6 trung binh bao
nhiéu thoi gian qué trinh ¢ trang
thai j trudce khi no dat toi trang thai
G. Pay 1a két qua ma ta can tim.

Van dé s& hoan toan tuong tu
néu ta quy dinh T 13 trang thai hip
thu dé co xich Markov lién hi¢p
méi v6i ma tran xac suat chuyén.

G B T
G| P Pa Por
P = B pBG pBB PBT
T [0 0 1

1. Tim ma trén xac suat chuyén
va kiém tra tinh markov

1.1. Phwong phdp tim ma trdn xdc
sudt chuyén

Goi x, X,..., X_la gia vang ¢
ngaythul i —1 n

bat V=X, -X 1= 1,
n
néu v.>0, takyhi¢ulat

; v.=0,takyhigulab;v <0, ta
ky hiéu la g.

Nhu vay, diy cac gia vang &
trén, ta xay dyng thanh mot day
mdi c¢6 dang

tbtgtb. .. gtbb

Pém tong s6 1an cac trang thai
tang, giam, gilt nguyén cua day
trén, ta co:

n: tong sé tang; n,: tong so giir
nguyeén; n: tong sO glam

Tinh xéc sudt chuyén theo cic
cong thirc sau:

n
tt tg
Prr aPTB PTG
t t n,
n
bt b bg
P BT 9PTG »P1c
n, b n,
n
_ gt __ g _ 88
PGT - n 9PGB - n ’PGG - n
g g g

Trong do: n, 1a tong s6 lan tir
trang thai t chuyen sang t. (cac
truong hop con lai twong t).

Tir d6, ta c6 ma trin x4c suit
chuyén:
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Tu day tim dugc ma tran P* va
do do ciing xac dinh dugc ma tran
W =(I- Q)" theo phuong phéap
da trinh bay o trén.
1.2. Kiém tra tinh Markov
DPé tmg dung dwoc md hinh
T B G

. T pTT pTB PTG
P'=B Pgr Pus Puo
G pGT pBG PGG

trang thai hip thu ta can kiém tra
tinh Markov cta su thay doi gia
vang, tirc 1 taxem qua trinh chuyén
d6i trang thai cua gia vang co phai
la qua trinh Markov hay khong.

bat: p; = P{X ., = j,/ X = ‘i}
(vo1 moi 1, j) 1a xac suat co di€u
kién dé gia vang dang ¢ trang thai
1 tdng (tang, gilr nguyén, giam) tai
thoi diém n va chuyén sang trang
thai j tai thoi diém n+1.

Py = PiX,, =i/ X =1, X,
=k} (véi moi k, 1, j) (ting, gilt
nguyén, giam) 13 x4c sudt c6 diéu
kién dé gia vang dang ¢ trang thai k
tai thoi diém n-1 (qué khir) chuyén
sang trang thai i tai thoi diém n
(hién tai) va chuyén sang trang thai
j tai thoi diém n+1 (tuong lai).

Ta can chimg t6 ring Py = P;
vé1 moi 1, j, k (tang, gitt nguyen
giam).

Liic d6 ta ni qué trinh thay doi
cua gid vang la qua trinh Markov.

Tinh cac xac suit theo cong
thire:

vé1 moi 1, j, k (tdng, gidm, gilr
nguyén) (1)

Vi két qua tim dugce cua (1),
néu nhu cc dang thirc sau xay ra

Py = D5 > véi moi 1, j, k (tang,
giam, gitr nguyén) )

Tirc 1a sy thay doi cua gia vang
trong tuong lai chi phu thudc hi¢n
tai va doc 1ap voi qua khur. Vay qua
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trinh thay ddi cia gia vang 1a qua
trinh Markov.
Kiém tra gia thiét

ma

Tu cac bang so liéu trén ta co
tran xac suat chuyen:

T B G

DPé kiém tra (2) c6 théa man T10,1953°0,1279 - 0,6768
Khong, ta ding tiéu chudn théng ke | 5, | 1801 0578202417
& fa dung & G | 0,6204 0,1574 02222

nhu sau:

Tinh Céc gia trj clia t; so sanh véi
n,.. n.. t =258 (o= 1%) hayklemdmh
ki gia thiét

T B i<t
kij© [ _ 1 Véi két qua trén ta thdy rang
FA-D)(— + )
n.on T, =245021 T, =127209
T, =263124 T, =040488
ki,j=t g.b) T, =204256 T, =239214
trong do: T, =251025 T, =154762
Toe=184233 T, =267853
f= M Too=192704 T, =0771857
n,+n, T =251647 T, =072465
_ 3 . T =009778 T, =250411
Véi mire y nghia o ta tim dugc T =1,04303 T = 247851
+neuT W<t (me01k 1,]) thi
ta chap nhan gia 2 thiét ). chi c6 4 truong hop vi pham 1a

+néucok, i JmaT >t tabac

T..,T T.  va T, nhung

GTT TBB? BBG .BGT
bo gia thiet (2). vi pham khong nhidu nén co
2. Ung dung mé hinh véi s6 liéu  thé xem qua trinh thay doi cua

thuc t&

2.1. Ma trn xdic sudt chuyén va
tinh Markov

Quan sat 832 ngiy (ngudn
tr Cong ty Vang bac va da quy
TPHCM) vé su thay doi cua gia
vang tai TP.HCM, bang phuong
phép tim ma tran xac suat chuyen
va kiém tra tinh Markov nhu
da trinh bay, ching to1 st dung
chuong trinh phén mém dugc két

gia vang trong tuong lai chi phu
thugc hién tai va doc 1ap voi qua
khir. Vay trong truong hop nay
ta c6 thé coi qua trinh nay xap xi
v6i qua trinh Markov.

2.2,
hdp thu

Ap dung mé hinh xich Markov

Goi G la trang thai hap thy, thi

v6i s6 liéu nay ta can biét trung
binh sau bao lau khi gia vang &
trang thai tang hoac gilt nguyén
chuyén sang trang thai giam.

qua niluf sau: o _ Lic do6 ta c6 ma tran P* co
n=_832 =297 gono
n, =211 n =324,
S6 lan thay 601 trang thai: T B G
n, =58 ;n, =38 ; T [0,1953 0,1279 0,6768
n, =201 P'=B |0,1801 05782 02417
g
n =38 ;n, =122 ; G 0 0 1
nbg:51 Q R
n =201 ;n, =35I ; -
gt gb
n,=72 O I
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trong do

0,1953  0,1279

0,1801  0,5782

theo xich Markov hép thy thi W
= (I - Q). Bang phuong phap tim
ma tran dao ta co:

T B
T |1,3332  0,4044
W=

B [ 0,5692  2,5435
Tyrs = 1,81995
T, = 097942 Vi két qua nay,
Tore = 2,12063 néu gia vang dang
Ty = 2,23200 O trang thai tang thi
Tope = 221145 no tang trung binh
Toee = 261920 1,3332 ngay va gitr
T, = 261234 nguyén trung binh
T,.=069555 04044 ngay rdi
T,oo = 138314 mdi giam, tic la

trung binh 1,3332 +
0,4044 = 1,7376 ngay trudc khi bt
dau giam.

Néu gia vang ¢ trang thai giir
nguyén thi nod tang trung binh
0,5692 ngay va gilt nguyén trung
binh 2,5435 ngay rdi méi giam tirc

la trung binh.
0,5692 + 2,5435 = 3,1127 ngay
trude khi n6 bat dau giam.

Nhu vay véi s6 liéu trén ching
t6i da du doan dugc trung binh
sau bao lau khi gia vang dang &
trang thai tang hodc gilr nguyén s¢
giam®
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