RO THI TRUONG

3/TT-NHNN ngay 23 thang 42ndm 2023

WIOG Vgt Nam sira doi, bo sung mot sé diéu cia
5641/2016/TT-NHNN)

A. Nguyén tiic tinh von cho rii ro thi trueong

Gi4 tri giao dich, gia tri tai san co s& phai duoc iy theo gia tri thi truong
(mark to market). Trudng hgp khoéng c6 gia tri thi truong, ngan hang, chi nhanh
ngan hang nudc ngoai phai tinh toan gia tri theo cac dir liéu thi truong (mark to
model) va phai chju trach nhiém vé tinh chinh xac va hop 1y cia phuwong phap
tinh to4n, déng thoi bao cdo Ngan hang Nha nudc (Co quan Thanh tra, gidm sat
ngén hang) trude khi thyc hién. Ngén hang Nha nudc (Co quan Thanh tra, giam
sat ngan hang) s& yéu cau ngan hang, chi nhanh ngén hang nudc ngoai stra doi
phuong phép tinh toan trong trudng hop can thiét.

B. Cach tinh von cho rii ro thi trwong
I. V6n yéu cau cho rii ro lai suit
1. Pham vi tinh von yéu cau cho rui ro 13i suét:

Ngén hang, chi nhanh ngén hang nuéc ngoai phai tinh vbn yéu cau cho rui
ro 13i suat dbi voi tat ca cac cong cu tai chinh trén s6 kinh doanh (bao gom ca
trang thai duong hodc &m) ma gia tri thi truong cia cac cong cu tai chinh nay sé
bi anh hudng khi c6 thay doi vé 1ai suat trur:

a) Trai phiéu chuyén dbi da duogc tinh von yéu cau cho rii ro gia c6 phiéu
quy dinh tai Muc II Phan B Phu luc nay;

b) Cong cu von chu sé hiru, cong cu von chu sd hiru cé tinh chat ng cia
don vi khac da trir khoi von cia ngan hang, chi nhanh ngan hang nude ngoai khi |
tinh Von ty ¢6 quy dinh tai Phu luc 1 Thong tu nay;

c) Tai san co s& ciia hgp ddng quyén chon di tinh vén yéu cau cho giao
dich quyén chon;

d) Céc cong cu tai chinh mua theo hgp dong mua cé ky han gidy to c6 gia
gitra cac to churc tin dung, chi nhanh ngan hang nude ngoai.

2. Nguyén téc tinh vén yéu cau cho rii ro 13i suét:

a) Ngan hang, chi nhanh ngan hang nudc ngoai tinh vén yéu cau cho rii ro
141 suat cu thé cta timg cong cu tai chinh c6 trang théi duong hodc am va rui ro
1ai suat chung cho toan bd danh muc dam bao:

(i) Vén yéu cau cho rui ro 1ai sut cu thé phét sinh tir cac yéu td lién quan
den don vi phét hanh cong cu tai chinh;

(ii) Vén yéu ciu cho rui ro 13i sudt chung phét sinh tir thay doi 1ai suét trén
thi truong.
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b) San phdm phai sinh 1ai suét pha1 quy dbi thanh trang thai danh nghia
tuong Ung cua cac tai san co so va dung gia tri thi treong clia tai san co s¢ dé tinh
von yéu cau cho rui ro 1ai sut nhu sau:

(i) Tinh vén yéu cau cho rui ro 14i suét chung theo quy dinh tai diém 4 Muc
nay;

(ii) Tinh vbn yéu cau cho rui ro lai suét cu thé theo quy dinh tai dlem 3
Muc nay Cac hop dong hoéan doi tlen té va 13i suét; hop dong ky han lai suat hogc
ngoai té&; hop dong tuong lai 13i suat; hop dong tuong lai dya trén chi s 1ai suét;
hop dong tuong lai ngoai t€ va cac cong cu tai chinh khéac khong phai tinh rui ro
141 sut cu thé.

¢) Giao dich mua (ban) hop dong ky han, hop déng tuong lai ma tai san co
s& 1a cac chimg khoan ng phai chuyén d6i thanh 02 trang théi tuong mg cua cac
ching khoan ng nhu sau:

(i) Trang thai duong (4m) cua chimg khoan ng;

(ii) Trang thai am (duong) cua chimg khoan ng c¢6 lai suat bang 0 (zero
coupon) va rui ro 1ai suét cu thé bang 0 (vi du tuong duong trai ph1eu Chinh phu
c6 13i suat bang 0) c6 thoi han bang thoi gian dén han cua hop dong ky han, hop
dong tuong lai.

d) Hop dong ky han, hop d6ng twong lai ma tai san co s& la danh muc ching
khoén ng hodc chi s6 chiing khoan ng¢ phai chuyén dbi thanh cac hop dong ky
han, hop dong tuwong lai clia timg chimg khoan ng nhu sau:

(i) Hop dong ky han, , hop dong tuong lai ma tai san co so la danh muc
chimg khoan ng hodc chi s6 chimg khoan ng 1a téng ctia cac hop dong ky han,
hop dong tuong lai cia timg loai chu'ng khoén trong danh muc/chi sb ¢6 gia tri
bing ty 1& tuong Umg gitra gia tri cia moi ching khoan ng véi gia tri cia téng danh
muc/chi soO;

(ii) Cac hop dong ky han, hop dong tuong lai cua ting ching khoan n¢
duoc tinh trang thai theo quy dinh tai diém 4b Muc nay.

d) DBbi v6i hop dong 14 suét - ky han, ngén hang, chi nhanh ngan hang nudc
ngoai ban (mua) hop ddng 131 sudt ky han phai chuyén d6i thanh 02 trang thai
tuong Ung nhu sau:

(i) Trang thai am (duong) cua gia tri danh nghia chimg khoan ng c6 lai sudt
bang 0 (zero coupon) va rui ro lai suét cu thé bang 0 (vi dy twong duong trai phiéu
Chinh phu ¢6 1ai sudt bang 0) c6 thoi han bang tdng ctia thoi gian dén han cta hop
ddng ky han va thoi han cia tai san co s6;

(ii) Trang thai duorng (&m) cua gia tri danh nghia chimg khoan ng c6 i suét
bang 0 (zero coupon) va rui ro lai suét cu thé bing 0 c6 thoi han bing thoi gian
dén han cia hop ddng ky han.
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e) Dbi véi giao dich hoan ddi ngoai t&, hop ddng hoan ddi 1ai suat, ngén
hang, chi nhanh ngén hang nudc ngoai tinh theo hai trang thai danh nghia 1 va 2

nhu sau:

Trang thai danh nghia 1

Trang thai danh nghia 2

Ngan hang, chi
nhanh ngan hang
nudc ngoai nhan 1ai
suat cb dinh va tra
141 suat tha noi

Trang thai am cua chung
khoan ng ¢6 rui ro 1ai suét
cu thé béng 0, c6 14i sut 1a
131 suét tha ndi, c6 thdi han
1a thoi han dinh lai 14i sut

Trang thai duong cua
ching khoadn ng cé rui ro
11 suét cu thé béng 0, colai
suét, thoi han tuong ung la
1ai suit cd dinh, thoi han
cta hop ddng hoan dbi

Ngan hang, chi
nhanh ngan hang
nudc ngoai nhan 1ai
suat tha ndi va tra 1ai
suét ¢ dinh

Trang thai am cua ching
khoan ng c6 rui ro 131 suét
cu thé béng 0, ¢ 1ai sudt,
thoi han tuong ung la lai
suat c6 dinh, thoi han clia
hop ddng hoan dbi

Trang thai duong cua
chung khoan ng cé rui ro
131 sut cu thé bi’lng 0, co lai
suat 12 13i suat tha ndi, c6
thoi han 1a thoi han dinh lai
13i sut

Ngéan hang, chi
nhanh ngén hang
nudc ngoai nhan va
tra 14i suat tha ndi

Trang thai am cua chung
khoan no c6 rui ro 1ai suét
cu thé béng 0, 6 1ai suét l1a
141 suét tha ndi, c6 thdi han
14 thoi han dinh lai 14i suét

Trang thai duong cua
chimg khoan ng ¢6 rui ro
14 suat cu thé bang 0, c6 14
suat 1a 1ai suat tha ndi, cé
thoi han 1a thoi han dinh lai
1i suét

Ngan hang, chi
nhanh ngan hang
nudc ngoai nhan va
tra 141 suét c6 dinh

Trang thai am cua ching
khoén no cé rui ro 13i suét
cu thé bang 0, c6 13i suét 1a
14i suét cb dinh, c6 thoi han
la thoi han cta hop dong
hoén d6i

Trang thai duong cua
chung khodn ng cé rui ro
1 suat cu thé bang 0, 6 14i
suat 13 1ai suét cd dinh, c6
thoi han 1a thoi han cta hop
ddng hoan ddi

Déi véi giao dich hoan doi ngoai t¢, hai trang thai danh nghia cta ching
khoén ng ¢6 rii ro 13i sudt cu the bang 0 & bang trén 1a hai trang thai danh nghla
cua chimg khoan ng c6 dong tién phat hanh 14 hai dong tién twong tmg trong giao
dich hoan ddi tién te

3. Vén yéu cau cho rui ro 14i suét cu thé (KRs) xé4c dinh theo cong thirc sau:

Kirr = X1 (ei*SRW)

Trong do:

- ei: la gid tri thi trudng cua cong cu tai chinh thir i;

- SRW: 12 hé sb rui ro 14i suét cu thé cua timg cong cu tai chinh.
Hé s6 rui ro 141 suét cu thé (SRW) dugc xac dinh nhu sau:

a) Doi vGi cac cdng cy tai chinh do Chinh phu Viét Nam, Uy ban nhan dén
tinh, thanh pho tryc thudc Trung wong phat hanh hodc bao 1anh thanh toan, hé s6
rui ro 1ai suat cu thé 1a 0%;
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b) Dbi véi cac cong cu tai chinh khéc, hé s6 rui ro 13i suét cu thé SRW duoc
xac dinh theo bang dudi day:

Cong cu | Xép hang tin

tai chinh | nhiém ddc lap

Tir AA- dén AAA | 0%

Tu BBB- dén A+ | 0,25% trudng hop thoi han con lai dén ngay

ddo han cua cong cu tai chinh tir 6 thang tro

xudng

1% truong hop 6 thang < thoi han con lai dén

Nhém 1 ngay dao han ctia cong cu tai chinh <24 thang

1,6% truong hop thoi han con lai dén ngay d4o

han cuia cong cu tai chinh > 24 thang

Tu B- &én BB+ | 8%

Duéi muc B- 12%

Khong xép hang | 12%

0,25% truong hop thoi han con lai dén ngay

dao han cua cong cu tai chinh tur 6 thang tro

xudng

Nhoém 2 1% trudng hop 6 thang < thoi han con lai dén

ngdy ddo han cua cong cu tai chinh < 24 thang
1,6% trudong hop thoi han con lai dén ngay déo

han cia cong cu tai chinh > 24 thang

Tl BB- dén BB+ | 8%

Nhom 3 | Duéi mic BB- 12%

Khong xép hang | 12%

SRW

Trong do:

- Nhém 1: Cong cu tai chinh do chinh phu, chinh quyén dia phuong ctia cac
nudc phat hanh.

- Nhom 2:

+ Céng cu tai chinh do céc t chirc tai chinh qudc té hodc doanh nghiép nha
nudc phat hanh;

+ Cong cu tai chinh khac duoc it nhét hai td chtrc xép hang tin nhiém xép
hang BBB- hoidc tuong duong trd 1én.

+ Cong cy tai chinh khac dugc mot t6 chirc xép hang BBB- hodc tuong
duong tré 1én va khong c6 6 chirc xép hang nao khéc xép hang thap hon muec
BBB-.

- Nhom 3: Cong cu tai chinh con lai.

4. Vén yéu cau cho rii ro 13i suat chung ( K§pg® ):

a) Vén yeu cau cho rui ro 1ai suét chung 13 tong cac gia tri tuyét d6i cua von
yéu cau cho rui ro 13i suét chung tinh riéng cta timg loai dong tién.
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b) Vén yéu ciu cho rii ro 13i sudt chung dugc x4c dinh bang phuong phap
thang ky han theo cdng thirc nhu sau:

K¢MR = NWP + VD + HD

Trong do:

- NWP: Vén yéu ciu dé bd dép cho rii ro do léch trang thai trén s kinh
doanh;

- VD (vertical disallowance): V6n yéu cau dé bu ddp cho rui ro do khép trang
thai trong cung thang ky han;

- HD (horizontal disallowance): Vén yéu cau dé bu dip cho rui ro do khép
trang thai trong cing mgt (01) vung hodc gitra cac vung khac nhau.

¢) Vén yéu cau cho rui ro 1ai sudt chung thuc hién theo cac budc sau:

(1) Budc I: Xéc dinh cac Ky han theo thoi han con lai dén ngay dao han
hoac thoi han con lai dén ky di€u chinh 1&i suat cia ting trang thai cua cong cu
tai chinh.

(ii) Bude 2: Phan b céc trang thai cong cu tai chinh theo Thang kp han
(Maturity) theo bang dudi day:
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Trang thii

A Trang thai Trang théi twong Trang théi
twong img khéng twong | Téng ciia trang trng didu chinh khéng twong Trang thii twong
Hé sb riii Trang théi didu diéu chinh ing diu thdii didu chinh | theo hé sé riiro | Wng diéu chinh | img diéu chinh theo
Thang ky han (Maturity) ro Trang thii rong chinh theo h¢ sb rii the?.hg sb chinh theo h§ theo h¢ sb rii ro theo viing theo h¢ s6 riii ro hé s6 rii ro giira cdc
(Weighti (Net position) ro (Weighted A s rii ro theo viing theo viing viing (Matched
ng) position) (Matched (Unmatched | (Sums of weighted .(Matchet.i | (Unmatched weighted position
weighted weighted positions by zone) |Wweighted position weighted between zones)
position) position) by zone) position by zone)
Vi, 3 Laii suét Duwong Am Dwong Am Dwong Am
(Zoney | LA subt23% <3% e (Long) | (Shorty | (Lomg) | (Short) e (Long) | (Short) e bE | 23 3 A8
1 3 4 5 6 7 8
duwdi 1 thing dudi 1 thiang 0,00
tré xubng
1- dwéi3 1- dwé6i 3 0,20
thing thing
b 3- dwbi 6 3- dwi 6 0,40
thing thing
6- dudi 12 6- duéi 12 0,70 (b)
thing thing
1- dw6i 2 ndm 1- dwéi 1,9 1,25
nim
Viing 2 2- dudi 3 ndim 1,9- duéi 2,8 1,75
nim
3- dué6i 4 nim 2,8- duéi 3,6 2,25 (¢)
nim
4- dwéi 5 nim 3,6- dudi 4,3 2,75
nim
5- dwéi 7 ndm 4,3- dudi 5,7 3,25
nim
7- dudi 10 5,7- dwéi 7,3 3,75
nim nim
10- dwéi 15 7,3-dwéi 9,3 4,50
Ving 3 nim nim
g 15-dwr6i 20 9,3 dusi 525
nim 10,6 nim
tir 20 nim tré 10,6- dudi 6,00
1én 12 nim
12- dwéi 20 8,00
nim
tr 20 nim 12,50 (d
tré 1én
0 | Téue®) | Ténz @) © 0| ®
NWP=|(L)-(S)] o

10%*(a)




- Bugc 3: Xac dinh Trang thai rong duong (Long position) cua timg thang
ky han la tong céc trang thai dwong cua cung thang ky han d6 va Trang thai rong
am (Short position) la tong cac trang thai am cua cung thang ky han do.

- Buéc 4: Xéac dinh Trang thai duong/dm diéu chinh theo hé s rui ro
(weighted long/short position) cta tung thang ky han bang cach nhan trang Thai

rong duong/am (Long/Short position) vdi hé so rui ro 1ai suat cua thang ky han
do.

- Bucgc 5: Tinh NWP theo cong thic:

NWP = Gia tri tuyét d6i cua (Tong Trang thdi duwong diéu chinh theo hé
$6 rii ro cia cdc thang ky han (ky hiéu la L trong bang trén) - Tong Trang thdi
dm diéu chinh theo hé sé rii ro cua cdc thang ky han (ky hiéu 13 S trong bang
trén)).

- Buoc 6: Tinh VD:

- Xéc dinh cic thang ky han c6 ca Trang thdi duong (Long position) va
Trang thdi am (Short position) dé tir d6 xac dinh Trang thdi tuwong vmg diéu chinh
theo hé sé rii ro (matched weighted position) clia thang ky han d6 1a gié tri tuyét
d6i nho hon gitra hai Trang thdi duong (Long position) va Trang thdi ém (Short
position) cua thang ky han do;

- Tinh Téng Trang thdi twong vmg diéu chinh theo hé s6 riii ro (matched
weighted postion) cua cac thang ky han (ky hi¢u la (a) trong bang trén);

- Tinh VD theo cong thire sau: VD =10% x (a).
- Buoc 7:

- Xéc dinh Trang thdi khong twong vmg diéu chinh theo hé s6 rii ro
(unmatched weighted position) cua tung thang ky han la hiéu sd cua gia tri tuyét
dbi cta Trang thdi duong diéu chinh theo hé so rii ro (welghted long position)
trir di gié tri tuyét d6i cua Trang thdi dm diéu chinh theo hé sé rui ro (weighted
short position) cua timg thang ky han, c6 du dwong (+)/ ddu am (-);

- Xac dinh Trang thdi tuwong iing diéu chinh theo hé $6 i ro clia titng viing
(matched weighted position by zone) 1a gia tri tuyét d6i nho hon cua hai Trang
thai dwong (Long postion) va Trang thdi am (Short postlon) cua ting vung (Zone)
(ky hiéu Trang thai tuong ung diéu chinh theo hé so6 rii ro clia viung (Zone) 1, 2
va 3 1an luot 1a (b), (c) va (d) trong bang trén).

- Buoce 8:

- Xac dinh Trang thdi khong tuong ung diéu chinh theo hé $6 riii ro cua
tumg ving (unmatched weighted position by zone) hidu sb cua gia tri tuyét ddi
cta Trang thdi dwong diéu chinh theo hé sé rii ro cua vimg doé (weighted long
position by zone) trir di gia tri tuyét dbi ctia Trang thdi am diéu chinh theo hé s6
rui ro cua ving dé (weighted short position by zone);
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- X4c dinh Trang thdi twong vng diéu chinh theo hé sé riii ro giita cdc ving
(matched weighted position between zones) theo tirng c&p vung nhu sau:

+ Trang thdi tuong ung diéu chinh theo hé s6 riii ro gma vung I va viung 2
(matched weighted position between zone 1 and zone 2) 1a gid tri tuyet d6i nho
hon gitta hai Trang thai khong tuwong ung diéu chinh theo hé so riii ro ciia vung 1
(unmatched welghted posmon by zone 1) va Trang thdi khong tuong ung dzeu
chinh theo hé so rii ro cua vimg 2 (unmatched weighted position by zone 2) néu
hai trang thai nay trai dau (ky hiéu la (e) trong bang trén);

+ Trang thdi tuong ung diéu chinh theo hé s6 rii ro gzu'a ving 2 va vung 3
(matched weighted position between zone 2 and zone 3) la gia tri tuyét d6i nho
hon gifta hai Trang thdi khéng twong umg con lai diéu chinh theo hé s6 rii ro ciia
ving 2 (residual unmatched welghted posmon by zone 2) va Trang thdi khong
twong ung dzeu chinh theo hé sé rii ro cua viimg 3 (unmatched weighted position
by zone 3) néu hai trang thai ndy trai déu (ky hiéu 1a (f) trong bang trén);

+ Trang thdi tuong ung diéu chinh theo hé sé riii ro gura vung 1 va ving 3
(matched weighted position between zone 1 and zone 3) 1a gia tri tuyét d6i nho
hon gitra hai Trang thdi khong twong vng con lai diéu chinh theo hé s6 riii ro ciia
viung 1 (residual unmatched weighted posmon by zone 1) va Trang thai khong
tuwong ung con lai diéu chinh theo h¢ s6 rui ro cua vung 3 (residual unmatched
weighted position by zone 3) néu hai trang thai nay trai déu (ky hiéu 1a (g) trong
bang trén).

- Buéc 9: Tinh HD theo cong thuc sau:

HD = (b) x 40% + (c) x 30% + (d) x 30% + (¢) x 40% + (f) x 40% + (g)
x 100%

Vi du: Cdch tinh vén yéu céu cho rii ro ldi sudt chung theo phwong phdp
thang ky han

Gia sir ngdn hang dang nam giik cdc tai san tai chinh sau day:

(a) Trdi phiéu thuéc Nhom 2, gid tri thi truong 13,33 ty dong, thoi han con
lai la 8 nam, ldi suat coupon la 8%,

(b) Trdi ghié’u Chinh phu, gid tri thi truong 75 ty dong, thoi han con lai la
2 thang, ldi suat coupon la 7%,

(c) Hop dong hodn déi 1di sudt, gid tri thi fruong cua tai san co so danh
nghia la 150 ty dong, theo do, ngdn hang nhdn lai sudt thd néi va tra 1di sudt cé
dinh, thoi han diéu chinh 1di sudt tiép theo la sau 9 thdng, thoi han con lai cia
hop dong hodn déi la 8 ndm;

(d) Trang thdi dwong hop dong two’ng lai 1Gi sudt gid tri 50 ty dong, dén
han trong vong 6 thdng, thoi han cua tai san co so la trdi phiéu Chinh phit la 3,5
nam.



Phdn bé cdc trang thdi tai san tai chinh theo Thang ky han theo bang dudi day:

Trang thai Trang théi Téng ciia trang | Trang th4i twong|  Trang théi
"F;"‘g ‘f“g khdng twong thai didu chinh g diéu chinh khong twong Trang théi twong
Hé sb Trang théi diéu dicu chinh irng diéu theo h¢ s6 riii ro | theo hé sé riii ro | @ng diéu chinh irng di¢u chinh theo
Thang ky han (Maturity) riii ro Trang théi rong (Net chinh theo hé s rii the?_ht; 50 chinh theo hé theo viing theo viing theo hé s riii ro hé sb rii ro giira cdc
(Weig position) ro (Weighted Ux Lo s6 riii ro (Sums of theo viing vung (Matched
hting) position) (Matched (Unmatched weighted _(Matche(-l . (Unmatched weighted position
weighted wei_gl?ted positions by weighted position 'erighted between zones)
position) position) zone) by zone) position by zone)
Viing oo Tl ag Lai suft Duon, Am Dwong Am Dwong Am o
Zane) | TAUSURLZS% <3% b (Long)g (Short) | (Long) | (Short) = (Long) | (Short) +/ b | 2B
1 3 4 5 6 7 8
duéi 1 thang dudi 1 thang 0,00
try xubng
1- duéi 3 thang 1- dudi 3 0,20 75 ty dong 0,15
théng trai  phiéu
Chinh phu
Ving 1 3- dudi 6 thang 3- dudi 6 0,40 50 ty dong 0,2
thang Hop ddng
tuong lai
6- dudi 12 6- dudi 12 0,70 | 150 ty dong 1,05 (b)
thang thang Hop ddng
hoén ddi
1- duéi 2 nam 1- dudi 1,9 1,25
nam
2- du6i 3 nam 1,9- du¢i 2,8 1,75
Ving 2 nam
3- du6i 4 nam 2,8- dudi 3,6 225 50 ty dong 1,125
nam Hop ddng
twong fai
4- duéi 5 nam 3,6- dudi 4,3 2,75
nam
5- du6i 7 ndm 4,3- du6i 5,7 3,25
5 nam
Ving 3 - : -
7- du6i 10 ndm | 5,7- du6i 7,3 3,75 13,33 ty 150 ty 0,5 5,625
nam ddng trii déng Hop
phiéu ddng hoan
nhém 2 déi
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- Tinh Vén yéu cau dé bu ddp cho rii ro do léch trang thdi trén s6 kinh
doanh (NWP):

NWP = | (75x0,2%) — (50 x 0,4%) + (150 x 0,7%) + (50 x 2,25%) — (150
x 3,75%) + (13,33 x 3,75%) |

=|(0,15-0,2 + 1,05+ 1,125- 5,625+ 0,5) |
=3 | =31 dong.

- Tinh Vén yéu cau dé bu ddp cho rii ro do khdp trang thdi trong ciing
thang ky han (VD):

Thang ky han 7 dén 10 ndm ¢o ca trang thdi duong va trang thdi am do do
phdi tinh trang thdi tuong vmg diéu chinh theo hé so rui ro (matched weighted
position) cua thang ky han nay la 0,5 (gid tri tuyét doi nho hon giita trang thdi
dwong diéu chinh theo hé s6 rii ro (0,5) va trang thdi am diéu chinh theo hé so
rui ro (-5,625).

VD = 0,5 x 10% = 0,05 ty dong.

Budc 7:

- Trang thdi khong tuwong ung diéu chinh theo hé sé rii ro (unmatched
weighted position) cua tung thang ky han:

+ Thang ky han tir 7 @én 10 nam: | 0,5| - | -5,625| =-5,125

- Trang thdi tuong ung diéu chinh theo hé sé rii ro ciia tieg ving (matched
weighted position by zone):

+ Do tai Ving 1 ¢ nhiéu hon mét trang thdi nén can phdi tinh von yéu cau
dé biu ddp cho riii ro do khdp trang thdi trong cing vung 1. Trang thdi twong ung
diéu chinh theo hé sé rii ro cua vang 1 la gid tri tuyét déi nhé hom cua hai trang
thai dwong va trang thdi am cua ving 1 va bang 0,2.

\ Vén yéu cdu dé bi dép cho rii ro do khdp trang thdi trong ciung vung 1
bang 0,2 x 40% = 0,08 ty dong.

Buoce 8:

- Trang thdi khong twong ung diéu chinh theo hé sé rii ro cua ving 1
(unmatched weighted position by zone 1) la hi¢u s6 ciia gid tri tuyét doi cua trang
théi dwong diéu chinh theo hé sé rii ro cua ving 1 (weighted long position by
zone 1) true di gid tri tuyét déi cua trang thdi ém diéu chinh theo hé so rii ro cia
vimg 1 (weighted short position by zone 1) va bang | 0,15+ 1, 05| - | —0,2| =1,

Twong tu, trang thdi khong tuong ung c?jiéu chinh theo hé sé riii ro cua ving
2 (unmatched weighted position by zone 2) bang | 1,125 | = 1,125;

Trang thdi khong twong ung diéu chinh theo hé sé rii ro cua ving 3
(unmatched weighted position by zone 3) bang | 0| - I -5,1 25| =-5,125.

- Xdc dinh trang thdi tuong vng diéu chinh theo hé s6 riii ro giita cdc viing
(matched weighted position between zones) theo timg cdp vung:
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+ Trang thdi twong ung diéu chinh theo hé s6 rii ro giita vimg 2 vavung 3
(matched weighted position between zone 2 and zone 3) la 1,1 2~5 (ﬂ‘, o

Vén yéu cdu dé bu dd'p‘ cho rii ro do khép trang thdi giita vung 2 va vung
31a1,125x40% = 0,45 ty dong; ’ ‘ .

+ Trang thdi twong ung diéu chinh theo hé so rui ro gitta vung 1 va ving 3
(matched weighted position between zone I and zone 3) la 1 (g); ‘ o

Vén yéu cau daé bu ddp cho riii ro do khdp trang thdi giita vung 1 va ving
31la1x100% = 1ty dong.

2
A

Tong cong: .

- Vén yéu cau dé bu ddp cho rii ro do léch trang thdi trén so kinh doanh
(NWP): 3 ty dong; ‘

- Vén yéu cdu dé bit ddp cho riii ro do khdp trang thdi trong cing thang ky
han (VD): 0,05 ty dong,

- Vén yéu cau dé b ddp cho rii ro do khdp trang thdi trong cung ving 1.
0,08 ty dong;

- Vén yéu cau dé bi dd’p cho ruii ro do khdp trang thdi giita viing 2 va vung
3: 0,45 ty dong;

- Vén yéu cau dé bit ddp cho riii ro do khop trang thai giita vung 1 va vung
3: 1ty dong;

Tong mikc von yéu cau: 4,58 1y dong.

IL Von yéu clu cho rii ro gia c6 phiéu

1. Vén yéu cau cho rui ro gié cd phiéu dugc &p dung d6i véi trang théi cd
phicu cta s6 kinh doanh. Ngan hang, chi nhanh ngan hang nuéc ngoai phai tinh
von yéu cau cho rui ro gid ¢0 phi€u cu thé va rii ro gid ¢ phi€u chung dbi véi:
cac co phieu, trai phicu chuyén doi va cac ching khodn phai sinh c6 tai san co so
1a co phiéu7(tr1‘rvhc)'p dong quyén chon) trén s6 kinh doanh, trir cac ¢6 phiéu, trai
phiéu chuyén doi d3 duoc trir khéi von ty ¢6 ciia ngan hang, chi nhénh ngan hang
nudc ngoai khi tinh Von tu cé quy dinh tai Phu lyc 1 Thong tu nay.

2. Trang thai cb phiéu (trang thai duong, trang thai 4m) dugc xac dinh cho
cac cong cu tai chinh quy dinh tai didm 1 Muc nay theo cdc nguyén tic sau:

a) Trang thai duong (4m) ctia mét loai cé phiéu, cong cu tai chinh c6 tinh

4
A

chét c6 phiéu do mét tb chire phét hanh dwoc bi trir;

b) Déi véi chimg khoan phai sinh cb phiéu, trang thai ¢ phiéu dugc xac
dinh theo trang thdi c6 phiéu danh nghia nhu sau:

(i) Hop dong twong lai, hop déng ky han c6 tai san co s& 13 cd phiéu phai
duoc lay theo gid trj thi truong;

'(ii) Horp dong ky han c6 yéu td co s& 14 chi sé chimg khoén phai xac dinh
theo gid tri thi trudng cua danh muc chirng khoan trong chi s chiing kho4n;
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~ (iii) Hop dong hoén ddi tinh theo hai trang théi (trang thai ¢é phidu duong
va trang Fha’u c6 phiéu 4m): Ngan hang, chi nhanh ngén. hang nudc ngoai don
dgng th(‘fl phai ghi nhan hai trang thai can cur theo nghia vu cam két trong hog
dong: V1. du, trong hop dong hoén dbi, ngan hang, chi nhénh ngan hang nude
ngoai gf}l nhan trang thai duong khi nhan dugc mét khoan dua trén thay doi vé
gia tri cua mot ¢6 phi€u hodc mot chi s6 chung khoén va ghi nhan trang thai am
khl pl"lfll tra mét chi so ching khoén khac. Néu mét trong hai tréng thai ma géin
v01’ viéc nhan hoic tra 13i suit cd dinh hodc 13i suét tha nbi thi. ngan hang, chi
nhanh. ngén hang nudc ngoai phai tinh cac trang thai rii ro 13i suat phat sinh ,theo
quy dinh tai Muc I Phu luc nay.

3. Vonyéu cu cho rui ro gia ¢b phiéu cu thé (KSF) duoc x4c dinh theo
cong thuc sau:
K3x = (LP + SP)x 8%

Trong do:

- LP: Trang thai ) phiéu duong (long position);

- SP: Trang thai c6 phiéu 4m (short position).

4. Vén yéu clu cho rii ro gia ¢ phiéu chung (K£g) duoc xac dinh theo
cong thire sau:

KSR =| LP — SP | x ERW

Trong do:

- LP: Trang thai cb phiéu duong (long position);

- SP: Trang thai cb phiéu am (short position);

- ERW: Hé s6 rui ro chung gia cb phiéu 4p dung nhu sau:

a) Co phiéu, cac cdng cu tai chinh c6 tinh chét ¢ phié}l (vi du trai phiéu
chuyén d61) va cac chimg khoén phai sinh c6 tai san co c& 1a co phiéu ap dung hé
sb rui ro 8%;

b) Hop ddng phai sinh c6 tai san co so 1a chi s6 chung khoén ap dung hé
s6 rui ro 10%.

IIL. Vén yéu cau cho rii ro gia cd hang héa

1. Vbn yéu cAu cho rui ro gia ca hang hoéa dugce ap dung d6i véi trang tha:li
hang hoa cua s& kinh doanh. Ngan hang, chi nhanh ngan hang nuér’c. ngoai p,ha}
tinh v6n yéu cAu cho rui ro gia hang héa cho trang thai san pham phai sinh gia ca
hang hoa trén s6 kinh doanh.

2. Trang thai san phém ph
dugc xac dinh cho cac loai hang
gid) theo cac nguyén tac sau:

4i sinh hang héa (trang thai duong, trang thai am)
héa (trlr vang tiéu chuan da dugec tinh rui ro ty



13

a) Trang thai san phdm phai sinh hang h('?a dugc 342’10‘ d'mk.l c’hodt.lrrlnhgtr{:fl
hang hoa. Sén phém phai sinh hang hoa cung loai dugc bu trur khi xac d1 ang
thél; ) . .7 . 3A

b) Trang thai san phém phai sinh hang hoa duogc xac dinh Eheo gia tl.‘lr dqni
Viét Nam B%\ng cach chuyén déj cac don vi do ludng tiéu chuan theo gia gia
ngay ciia hang héa 6 tai thoi diém tinh todn. | A

3. Vén yéu cau cho rui ro gié ca hang hoéa (Kcmr) dugc xac dinh theo cong
thirc sau:

truc tiép khac
Kevr=Keyr — + Kemr

Trong do:
- KI¥e e . yvén yéu cau cho rii ro gid ca hang héa tryc tiép phat sinh do

thay doi gia giao ngay cua hang hoéa do;

- KKbac . vén yéu cau cho rui ro gia ca hang héa khac phat sinh do thay

ddi gia ky han vi chénh léch ky han cta hang hoa d6 hogc do thay d.éi clia moi
quan hé gié gitra hai loai hang héa tuong tu (nhung khong hoan toan giong nhau).

A T v oL bsas A = e truc tiép .
4. Von yéu cau cho rii ro gia ca hang hoa tryc tiép (Koyg ) duoc xac
dinh theo cong thirc sau:

KEwei® = NP x 15%
Trong d6: NP: Trang théi rong (net position) ctia loai san phidm phai sinh

hang hoa.

5. Von yéu cau cho rii ro gid ca hang héa khac (KEh ) duge xéc dinh theo
cong thure sau:

KEBie — (LP + SP)x 3%
Trong do:
. - LP: Trang thai duong (long position) ciia loai san phim phai sinh hang
Oa;
- SP: Trang thai &m (short position) cta loai sén phdm phéi sinh hang héa.

6., Céc trang thai rdi ro 14i suét, rui ro ngoai hdi phat sinh tir viéc nim gilr
trang thai hang héa phai tinh twong tn

F . [ g vao trang théi rii ro 14i suét, rui ro ngoai
h6i theo quy dinh tai Muc I, Muc IV Phu luc nay.

A A A o . . .
IV. Von yéu cau cho rii ro ngoai héi
1. 'Vén yéu cau cho rii ro ngoai héi (Krxr) duge xac dinh theo cong thirc
sau:

Krxr = (Max (ISP, YLP) + GoldP) x 8%
Trong do:
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- LSP: Tc“zng cac trang thai 4m cla céc ngoai té trong danh muc ngoai t¢;
- ZLP: Tong trang thai duong cia cac ngoai t¢ trong danh muc ngoai té;
- GoldP: Trang thai vang:; o
‘ _ (Ma.x (ESP, P 4 z A .y . re . K s
. > LP) + GoldP): Tong gia trj trang thdi ngoai hdi rong bao

2. ye 7 b ,e _—
. loa.Tré,lng. thlal ngog iy (}r ang thg} dwong, trang thai 4m) dugc x4c dinh cho
g loai ngoai t€ (bao gom ca vang tiéu chuan) theo cac nguyén tic sau:
a) Trang thai nguyén té bang tong cong:
" Q) Tr’aitg: thai giao ngay la chénh léch gitta tong Tai san va téng No phai tra
ao gom ca 1ai du thu va chi phi tra 1ai du kién) bang mot loai ngoai té;

. ,(11) Tr{ilng thaé%i k}‘l h;an rc‘)nﬂg la qhénh 1éch gifta tdng céc khoan nhan duoc va
tong cac k}vloa,n phal tr.a bang rr}(,)t‘; loai ngogi té trong céc giao dich ngoai té ky han,
bs;u.) gom ca cac giao (’hch ngoai té tuong lai va cac khoan von trong giao dich hoan
d6i ma khong duogc tinh vao trang thai giao ngay;

(iii) Céc béo lanh (hodc cac nghia vu tuong tu) khong thé hiy ngang va bén
duoc bao 1anh khong c6 kha nang thyuc hién nghia vu theo cam két;

(iv) Céc thu nhép/chi phi twong lai rong chua dugc du thu nhung da dugc
phong nglra rui ro;

(v) Céc khoan 1i/15 bing ngoai té tir hoat dong kinh doanh & nurde ngoai
theo quy dinh hach toan ke toan cua nudc so tai.

b) Trang thai ngoai té 4 trang thai nguyén té ctia ngoai té do (xac dinh theo

1

quy dinh cta phap luat vé trang thai ngoai té cua cac td chirc tin dung, chi nhanh
ngin hang nudc ngoai) dugc quy doi sang ddng Viét Nam theo ty gia quy doi
trang thai.

V. Von yéu cAu cho hgp dong quyén chon

1. Ngan hang, chi nhanh ngén hang nuéc ngoai phai tinh von yéu cau cho
hop dong quyén chon ma tai san co s¢ 1a cong cu tai chinh c6 rui ro 1ai suat, rul
ro gia co phiéu, rti ro ngoai hoi va rui ro gia hang hoa.

2. Vén yéu cau cho hop dong quyén chon dugc xac dinh nhu sau:

a) Trudng hop ngén hang, chi nhanh ngan hang nudc ngoéi.mua quyén
chon (long option), vén yéu cau cho hop dong quyen chon dugc xac dinh nhu sau:

(i) Trudng hop ngan hang,
t3i san co s& duong (Long cash) va
thai tai san co s& am (Short Cash) va mua quyen chon mua
cAu cho hop dong quyén chon tinh theo cong thirc sau:

Kopr = Max(0, {MVunderlying X (SRW + GRW) — Max(0,Vorr)})

chi nhanh ngan hang nudc ngoai c6 trang thai
mua quyén chon ban (Long put) hoac cd trang
¢ (Long call), Von yéu

Trong do:
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- MVunderlying: Gid tri thi truong clia tai san co so cua hgp dong quyén chon;

- SRW: H& s6 rui ro quyén chon cu thé, GRW: Hé s6 rui ro quyén chon
chung dugc xac dinh nhu sau:

+ Pbi voi hop dong quyén chon 13 suét:

= Hé s rui ro quyén chon cu thé 1a Hé sb rui ro 13i suat cu thé quy dinh tai

Muc I Phu luc nay;

= Heé sé rui ro quyén chon chung 12 Hé s6 i ro quy dinh tai Bang tinh theo

Phuong phap ky han quy dinh tai Muc I Phu luc nay.

+ Déi v6i hop ddng quyén chon gia cb phiéu:

= Haé s rui ro quyén chon cu thé 1a Hé sé rui ro gia ¢b phiéu cu thé quy

dinh tai Muc II Phy luc nay;

» Hé s rui ro quyén chon chung la 8%.

+ Pbi voi hop ddng quyén chon ngoai hbi: Hé sd rii ro quyén chon chung
la 8%.

+ Déi véi hop dong quyen chon gia hang héa: Tong Hé sé rdi ro quyén
chon cu thé va Hé s6 rai ro quyén chon chung 13 15%.

- Vorr : Gi4 tri bing tién cua quyén chon (néu c6) hoic bang 0.

Vidu 1: Ngdn hang A dang cd trang thai ngoai t¢ duong 1 tri¢u dola My
voi ty gid hién tai la 22.000VND/USD, nhdam phong ngira rii ro Ngdn hang A
mua mot quyen chon bdn vdi gid chon bdn la 21.000VND/USD. Von yéu cau cho
rii ro quyén chon dwoc xdc dinh khi thuc hién quyén chon nhir sau:

- Gid tri bang tién cia quyén chon:
Vorr = Max (0; (21.000-22.000) x 1 triéu (dola Myp)) = 0
- Vén yéu cau cho rii ro quyén chon:
Kopr = Max (0; 1 triéu (@6la Mp) x 22.000 x 8% — 0) = 1,76 (ty déng)

Vidu 2: Ngdn hang A dang cé trang thdi ngoai t¢ duong 1 tri¢u dola My
voi ty gid hi¢n tai la 22.000VND/USD, nhdm phong ngira rii ro Ngan hang 4
mua mot quyen chon ban véi gia chon bdn la 23. 000VND/USD. Vén yéu cau cho
rii ro quyén chon dwoc xdc dinh khi thuc hién quyén chon nhu sau:

- Gid tri bang tién ciia quyén chon:
Vopr= (23.000-22.000) x 1 triéu (déla M) = 1 ty dong
- Vén yéu cau cho rii ro quyén chon:
Korr = Max(0; 1 triéu (dola My) x 22.000 x 8% — 1 ty dong) = 0,76 1y
dong.

(i1) Truong hop ngén hang, chi nhanh ngan hang nudc ngoai mua quyén
chon mua (Long call) hodc mua quyén chon ban (Long put), vén yéu cau cho hop
ddng quyén chon tinh theo cong thure sau:
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Kopr = Min [(MVunderlying X (SRW + GRW)), MVopr |

Trong do:
" - MV underlying: Gié tri thi trudng cia tai san co sé khi quyén chon duge thuc

ién.

- SRW: Hé s6 rui ro quyén chon cu thé, GRW: He sb rui ro quyén chon
chung dugc xéc dinh tai di€ém 2a Muc nay.

- MVopr: Gi4 tri thi truong cua giao dich quyén chon.

Hé sb rui ro quyén chon cu thé (SRW), Hé sb rui ro quyén chon chung
(GRW) ap dung cho tung giao dich co sé nhu sau:

Vi du: Ngan hang A mua quyen chon ban véi muc dich kinh doanh voi tai

san co s¢ la 1 triéu dola My, gid quyén chon la 12.000 déla My. Vén yéu cau cho
riii ro quyén chon dwoc xdc dinh khi thuc hién quyén chon nhu sau:

MV undertying X (SRW + GRW) = 1 triéu (@6la My) x 8%6=8.000 dola My.

Korr = Min [(MVinderying X (SRW + GRW)), MVopr ] = Min (8.000;
12.000)= 8.000 (déla Myp).

b) Truong hop ngan hang, chi nhéanh ngén hang nudc ngoai ban quyén chon
(short option), von yéu cau cho hop ddng quyén chon dugc xac dinh theo phuong
phap Delta-plus. Vén yéu cau theo phuong phap Delta-plus 1a tbng cua 3 cau phan
sau day:

1. Vén yéu cau cho yéu t6 rui ro Delta (Kpwe) dugc xac dinh theo cong
thirc sau:

Kpwp = MVunderlying x Dorr X (SRW + GRW)

Trong do:

- MVunderlying: Gid tri thi truong cua tai san co so khi quyén chon duogc thuc
hién;

- Dopr : Gi4 tri Delta cta giao dich quyen chon do ngin hang, chi nhanh
ngan hang nudc ngoai xac dinh theo hudng dan cua Uy ban Basel hodc sir dung
céc gid tri Dopr trén thi truong (néu co);

- SRW: Hé s6 rui ro quyen chon cu thé, GRW: Hé sb rui ro quyén chon
chung dugc xac dinh tai diém 2a Muc nay;

2. Yéu t6 rai ro Gamma (Kcamma) duoc xac dinh theo cdng thurc sau:

M&i hop dong quyén chon c6 tai san co s& giéng nhau s& c6 tac dong
gamma duong hogc am. Céc tac dong gamma riéng 1é dugc cong lai dé tinh tac
dong gamma rong (gié tri duong hodc am) cho timg tai san co s&. Vén yéu cau
cho yéu tb ri ro gamma béng tdng céc gié tri tuyét ddi cua tac dong gamma rong
am.

T4c dong gamma (GI) dugc xé4c dinh theo cdng thirc sau :
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GI = 0,5 x Gamma x (VU)’

Trong do: ‘
- Gamma: Gié tri Gamma cua giao dich quyén :
nhanh ngan hang nudc ngoai xac dinh thecz hu’o’rng dan cu
dung céc gia tri Gamma trén thi truong (néu co); ‘ ’
san co s& cua giao dich quyen chon duogc xac

chon do ngén hang, chi
a Uy ban Basel hodc su

- VU: 1a mtrc bién dong tai
dinh nhu sau: o
(i) Péi vi hop dbng quyén chon co tai sén co s6 14 che cdng cu tai chinh
¢6 rii ro 13i sut:
VU = MVunderlying x RW

Trong do:

- MVunderlying: Gia tri cua tai san co so khi quyén chon dugce thuc hién;

_ RW: 1 hé sb rii ro chung quy dinh tai Bang phan b céc trang thai cong
cu tai chinh theo Thang ky han, Muc I Phu lyc nay.

(i) Déi voi hop dong quyén chon cé tai san co so 1a ¢o phieu, cac cong cu
tai chinh c6 tinh chét c6 phiéu va cac ching khoan phai sinh c6 tai san co so la cod
phiéu, chi s6 chimg khoan, ngoai té (bao gom ca vang tiéu chuan):

VU = MVunderlying X 8%

Trong d6: MVunderlying: Gid tri cta tai san co s& khi quyén chon duoc thuc
hién.

(iii) Pdi voi hop ddng quyén chon c6 tai san co s& 1a hang héa :

VU = MVunderIying x 15%
" Trong d6: MVundertying: Gia tri clia tai san co s& khi quyén chon duoc thuc
ién.

o 3.Yeéuto Yeg:«:l (Kvga.) duogc tinh br?u;g tong gia tri tuyét d6i Vén yéu cau cho
t?:l? QQng Vi:ga cua t}mg'tal san co s0. Von yéu cau cho tac dong Vega cua tung
tai san co s¢ dugc xéc dinh theo cong thirc sau:

. KVR’= 25’% x ty l;} trong Athay doi gia tri cia tai san co sé x I téng gia
tri Vega ciia cac hgp dong quyén chon cia cung tai sin co sé l .

Trong d6:

- - 1,“y 1é tr?pg }:ha}f doi gia tri cia tai san co s6 do ngan hang, chi nhanh ngan
ng nudc nxg.oa.llxa.c dmh !:heo hudéng dan cua Uy ban Basel hoic str dung ty 1¢
trong thay d6i gid tri cia tai san co sé trén thi truong (néu co); ' '

- Gia tri Vega cua cé4c hop ddng quyé ja cl :

. . ! ’ én chon A1 s34 3 A
hang, chi nhanh ngan hang nuéc ngoégi i 1 cungal sin oo 53 do nghn

1 €0 huong dan cua Uy ban Basel

hOéC su dung glé’l tri » 4 ] ¥
2 L 11 Vega cua céc hop ddn A e &

A . N ;s ° v u en Chon A :
trén thi truong (néu co). g quy on cla ting tai san co s
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Wl
3

, Vi du tru'?"ng h_ogxy ngfin hang, chi nhanh ngdn hang muée ngoai ban quyén
chon (short’ option), von yéu cau cho giao dich quyén chon duoc xdc dinh theo
phuong phdp Delta-plus nhw sau: ’ . |

- Ngdn hang A thuce hién ban quyén chon mua (short call option) mét hang
- Gid thuc hién quyén chon (exercise price): X= $490;

5 ﬂ-WCc;iZi;l;i It;ﬁzzi ;ujc‘zll;azg;g ?003 (underlying asset) c6 thoi han con lai dén

- Ty ¢ 1di sudt khong cé rii ro (visk free): 8%/mcim;

- Mic bién dong tai san co s¢ cia giao dich quyén chon: 0 = 20%,

- Gid tri hién tai cua hop dong quyén chon: Sy = $65,48.

Str dung M6 hinh Black-Scholes Model Greeks, xdc dinh dwoc yéu 16 delta,
gamma nhw sau :

Delta Dopr = -0, 721 (gia cua hop dong quyén chon sé thay doi 0,721 néu
gid cua tai san co so bién dong 1 don vi).
Gamma = -0,0034 (yéu t6 delta s thay d6i 0,0034 don vi (tir -0,721 xuéng
-0,7244) néu gia cua tai san co so thay doi 1 don vi).
(i) Vén yéu cau cho yéu t riii ro Delta (Kpwp) duoc xdc dinh nhu sau.
Tong hé $6 rii ro quyén chon cu thé va hé s6 rii ro quyén chon chung doi
véi hop dong quyén chon gid hang héa: SRW + GRW = 15%
Kpwp = MY, underlying X Doprx (SRW + GR m
= $500 x (0,721) x 15%
= $54,075
(ii) Von yéu cdu cho yéu 16 ri ro Gamma (KGamma) duoc xdc dinh nhu sau:
(iii) Von yéu cdu cho yéu 16 Vega (Kyg) duogc xdc dinh nhw sau :
Stz dung mé hinh Black-Scholes Model, téng gid tri Vega ciia hop dong ban
quyén chon la 168. ,
Kip = 25% x ty 1é trong thay doi gid tri cua tai san co so
X | téng gid tri Vega cuia cdc hop dong quyén chon cua
ciing tai san co sO| .
= 25%x 20% x 168

= 8,4
Nhuw vay, von yéu cdu cho yéu 16 Vega bang $8,4.

\ /\’l r'e . . r }‘l a
Su céu cho rii ro thi truong doi voi giao dich ban quyén chon mu

Von y
theo vi dunéu trénla :
$54,075 + $9,5625 + $8.4 = 872,0375.



