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Tong quan rui ro va bat dinh

> Cdn phdn biét mét sé khdi niém...

Chac chan/tat dinh (certainty) — khi biét kha
nang chac chan xuat hién cla cac trang thai.

Rui ro (risk): khi biét dwoc xac suat xuat hién
cula cac trang thai.

Khéng chac chan/bat dinh (uncertainty): khi
khong biét dugc xac sudt xuat hién clda cac
trang thai hodc khéng biét dwoc cac dit liéu lién
quan dén van dé can giai quyét.




Xac suat khach quan: thong qua phép thi khach

quan va suy ra xac suat = trong kinh té, khéng
cd co hoi dé thir.

Xac suat chd quan: Khi khdng c6 thong tin day
du, nguoi ra quyét dinh tw gan xac suat mot cach
chi quan do6i vdi kha nang xuat hién clua trang
thai.

- Khéng can thiét phai phdn biét rui ro va bat
dinh vi c6 thé gdn xdc sudt chd quan vao phén
tich bét dinh dé tr& thanh phdn tich rdi ro.




Tong quan rui ro va bat dinh

Rui ro xdy ra cé thé anh hwd'ng dén:

Gia tri dong tién té (CF) vao va ra cua du an
Suat chiét tinh (i)
Tudi tho (n)

Lam thay déi cdc két qua tham dinh
(PW, IRR, B/C ...)



Tong quan rui ro va bat dinh

Cdc phuwong thue han ché rdi ro va bét dinh:

Tang cuong do tin cdy cua thong tin dau vao,
thuc hién déng thoi nhiéu du an khac nhau dé
san se rui ro,...
Thuc hién cac phan tich dua trén cac mo hinh
todn dé lam co s& ra quyét dinh
Nhom mé hinh mé ta (descriptive model)
Nhém mé hinh cé tiéu chuén hay cé dinh
huwong (normative or prescriptive model)



Tong quan rui ro va bat dinh

Nhém mo hinh mo ta (descriptive model): mo ta cac
dac tinh cia phuong an dau tu va xem xét nhirng kha
nang bién déi cd thé cd cha ching = T mo hinh nay,
ta chwa ¢ két luan cudi cung ma chi cé thong tin lién
quan lam co s& cho viéc ra quyét dinh.

Vi du: xdc dinh gia tri hién tai PW cua mét phuwong dn
Nhém mé hinh cé tiéu chuin hay c6 dinh hwéng
(normative/prescriptive_model): c6 chira ham muc
tiéu can phai dat cuc tri 2 T md hinh nay, ta cé
duoc két ludn cudi cung.

Vidu: dat muc tiéu gia tri PW dat cuc dai




Phan tich d6 nhay (sensitivity analysis)

Muc dich:

Xem xét lai tinh kha thi cia du an trong truong hop
mot s6 yéu td quan trong anh huwong I&én dén két

qua tham dinh thay doi.

Vi du:
MARR thay déi trong bién

dd +5% thi PW thay déi nhu
thé nao?

Doanh thu hang nam thay
doi trong bién d6 +15% thi
PW thay d6i nhu thé nao ?

MARR (%)

+16

114
112
10




Vi du: Cho du dn dau tu mua may tién A vdi cac
tham s6 duoc wdc tinh nhu sau:

= P3u tu ban dau (P): 10 triéu déng
= Chi phi hang nam (C): 2,2

* Thu nhap hang nam (B):5,0

= Gia tri con lai (SV): 2,0

= Tudi tho dw &n (N): 5 nam

= Suat thu loi toi thiéu (MARR): 8%

Yéu cau: Phéan tich d6 nhay cia AW lan luot theo cac
tham s&: N, MARR, C




Phan tich do nhay (sensitivity analysis)

Giai:
= AW= -10(A/P,|V|ARR,N) +5-C+ Z(A/F,MARR,N)
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Phan tich do nhay (sensitivity analysis)

Phan tich d6 nhay cua cac phwong an so sanh:
Khi so sdnh 2 hay nhiéu phwong an do dong tién té cla cac
phuong an khac nhau nén dd nhay cda cac chi s6 hiéu qua
kinh té doi vadi cac tham so6 cling khac nhau nén can phan tich
thém su thay doi nay
Vi du: C6 2 phuwong an A va B cung tudi tho, dd nhay cia PW
theo tudi tho N cdia 2 phuong an nhu sau:

A

300

100

0 —t—— — : -
5 10 15 20 N{Nam)
100 = Atot hon B khi N >10 nam
= B tOt hon A khi 7<N<10 nam

= A&B déu khéng dang gia khi N<7 nam

-300



Phan tich do nhay (sensitivity analysis)

Nhwoc diém cta phén tich do nhay:

Chi xem xét tac dong cta tirng tham so riéng lé
(trong khi k&t qua tham dinh lai chiu tac dong
clia nhiéu tham so cung luc)

Khéng trinh bay dwoc xac suat xuat hién cua
cac tham so va xac suat xay ra cltia cac két qua

= Phan tich tinh hudng (scenario analysis) sé
phan tich d6 nhay nhiéu tham sé cé lién quan

- Phan tich rai ro (risk analysis) sé khac phuc
ca hai nhwoc diém nay
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Phan tich do nhay (sensitivity analysis)

Phin tich dd nhay theo nhiéu tham sé @&
(scenario analysis — phan tich tinh hudng):

»Muc dich: so sanh trwong hop “co so” (ky vong) véi mot
hay nhiéu trudng hop khac (t6t nhat, xau nhat) dé xac dinh
cac k&t qua tham dinh khac nhau cla dv an.

Tham sd c6 thé Trwong hop Trwdrng hop Trwong hop
thay doi gia tri xau nhat ky vong tot nhat
$& lwong sp 1,600 2,000 2,400
Gia ban (S) 48 50 53
CP bién déi ($) 17 15 12
CP cd dinh () 11,000 10,000 8,000
Gia tri con lai (S) 30,000 40,000 50,000
PW (15%) -S5,856 $40,169 $104,295
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Phan tich do nhay (sensitivity analysis)

Phan tich ddé nhay theo nhiéu tham sé
(scenario analysis — phan tich tinh hudng):

MAX

MIN

>

MAX PW(Chi)
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Phan tich do nhay (sensitivity analysis)
Phédn tich What-If trén Excel

Mot vi du don gian (dung Data Table): Mot nguwoi kinh doanh
mot mat hang A c6 gid mua la $8 va gia ban la $10.

= Gid mua bién dong tir 4 dén 13, xét dd nhay cda lgi nhuan
= Gid mua bién dong tir 4 dén 13 va gia ban bién dong tr 6
dén 14, xét do nhay cua lgi nhuan
Mot vi du don gian (dung Scenario Manager): MOt nguoi
kinh doanh mot mat hang A cé gia mua la S8 va gia ban 1a
$10. K&t qua khao sat nhan thay gid mat hang A cé thay doi

nhu sau: Gia mua Gia ban

Tinh loi Trudng hop xau nhat 13 6

nhuan Trwdng hop ky vong 8 10
Trwong hop tot nhat 4 14
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Phan tich rai ro (risk analysis) bang gidi tich

Pinh nghia: La phan tich mé ta cac anh hudng doi véi do
do hiéu qua kinh té ctia cac phuwong an dau tu trong diéu
kién co rui ro.

M hinh téng qudt cua bai todn phén tich rdi ro

Phwong an Trang thai S; S .. 5 .. S,
A, Riy Ry Ryj - Ryp
A, Ryi Ryee Ry Ry,
A Ri R; Rjj - Ry
Am le RmZ ij mn
Xac suat cua trang thai P, P,.. P .. P,

A.: Phuong an dau tw  S;: Trang thai xay ra (khé khan, thuan lei...)
R;: Chon phuong én A, va trang thai S, xay ra thi dwoc két qua la R;
P;: Xac suat dé trang thai S, xay ra

(néu bat dinh thi khong xac dinh dwoc P) 16



Phan tich rai ro (risk analysis) bang gidi tich

Gia tri ky vong (expected value): két qua trung binh
cUa dy dn A,

Do léch chuan (standard deviation): do mdc d6 rdi ro cla duv
an, cho biét két qua léch xa gia tri ky vong E(A,) bao nhiéu

(A ) = \/Zn)(R,,. _E(A)*P

j=1

Hé so bién thién Cv (coefficient of variation): do rui ro
twong doi gitta cac dw an, du an nao cé Cv cang I&n thi mic
do6 rui ro cang cao o(A)

e
E(A)

%
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Phan tich rai ro (risk analysis) bang gidi tich

A1 R11 R12 R11 R1n
AZ Ry Ry, Rz; Ryn
A, Ris Ri, R; Ri,
Am R, R, Ry R,
Xac suat cha trang thai P, P, P P,
E(A) = Ry" P+ R, Py +.ot Ry™ P+ RT P
0(A,) =V (R,-E(A))P*P, + (Ry,- E(A))2*P, #uuwewot (Ry,- E(AL))2*P,
c - 9A)

" E(A)
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Phan tich rai ro (risk analysis) bang gidi tich

Vi du: 1 cong ty xem xét suat thu lgi (IRR) cla 3 phuong
an A, A,, A; va céc tinh trang kinh doanh cé thé xay ra la
khé khan, trung binh va thuan lgi cung v&i cac xac suat
xay ra twong ng. Yéu cau: Xac dinh ky vong, murc do rai
ro va hé s bién héa clia cac phuwong an

Phuong 3a2ngthai | Khé khdn | Trungbinh | Thuanlgi
A, 1% 4% 7%
A, 1% 4% 9%
A, -6% 4% 14%
Xac suat trang thai 25% 50% 25%

Ghi chu: Pay |a cdc phuong an vé don bay tai chinh DE/V = 0; 0,4; 0,7
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Phan tich rdi ro (risk analysis) bang giai t

Trang thai Kho khan Trung binh Thuan loi
Phuong an
A1 1 % 4 % 7 %
A, -1 % 4 % 9 %
A3 -6 % 4 %% 14 9%
Xac suat trang thai 25 % 50 % 25 %
E(A) = 0.01%0.25 + 0.04*x05 *+ 0.07*0.25 = 4%
E(A) = -0.01%0.25 + 0.04*0.5 + 0.09%025 =4%
E(A;)) = -0.06*0.25 + 0.04*x05 + 0.14%x0.25 =4%

o(A) :\/(0.01 - 0.04)2%0.25 T (0.04 - 0.04)2* 0.5 * (0.07 - 0.04)2 * 0.25 = 2,12 %
o(A) :\/(-0.01 - 0.04)2%0.25 T (0.04 - 0.04)2* 0.5 T (0.09 - 0.04)2 * 0.25 = 3.54 %
a(A,) :\/(-0.06 - 0.04)2*0.25 T (0.04 - 0.04)2* 0.5 * (0.14 - 0.04)2 * 0.25 = 7.07 %

C(A) = 212% —o53  C,(A)="—r" =088 C,(A)="""" =177

4 % 4 % 4 %

Cv (As) Max > Phuong an A; c6 do rui ro cao nhat 20



Phan tich rai ro (risk analysis) bang gidi tich

Tinh xdc sudt theo phédn phéi chuén (normal distribution)
= Bién ngau nhién X dwoc goi la tuan theo phdn phéi
chuéan néu ham mat dé xac suat co dang:

—(x—p)’°
e 202

1

o2r

1 1a ky vong (trung binh) cta bién ngau nhién X
E(X) = u

o’ 13 phwong sai cda bién ngau nhién X

flx)=

2
Var(X) = o

O 1a dé léch chudn cla bién ngau nhién X

21



Phan tich rai ro (risk analysis) bang gidi tich

Tinh xdc sudt theo phédn phéi chuén (normal distribution)

Ky hieu: X~N(u,0?) (phan phoichuan)
Z~N(0,1) (phan phai chuin hda/tac)

(standard distribution)

F(x)

b —(x- ﬂ)

v

22



Phan tich rai ro (risk analysis) bang gidi tich

Tinh xdc sudt theo phédn phéi chuén (normal distribution)

pit z=2X"H  X~N(u,6%) = Z~N(0,1)
0}

—Pla<X<b)=Pla<oZ+ u<b)

_pOTH 7 PTH iz BT pp OTH
o) o) O 0}

AT o)

Z S=d(z)
F(z) =\/%_R_Le_t7dt ; D(z) —\/_fe 2.dt / S

0 Z,

®d(z): Ham Laplace (dung bang tra)



Béng tra Kinh té K§ thuat

BANG TRA PHAN PHOI CHUAN TAC

Gié tri trong béng la phan dién tich nédm duei duwdng cong chudn téc gida gid tri trung binh (0) va gid tri z

f(z)

0
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0.6

0.226

0.229

0.232

0.236

0.239

0.242

0.245

0.249

0.252

0.255

0.7

0.258

0.261

0.264

0.267

0.270

0.273

0.276

0.279

0.282

0.285

0.8

0.288

0.291

0.294

0.297

0.300

0.302

0.305

0.308

0.311

0.313

0.9

0.316

0.319

0.321

0.324

0.326

0.329

0.331

0.334

0.336

0.339

1.0

0.341

0.344

0.346

0.348

0.351

0.353

0.355

0.358

0.360

0.362

1.1

0.364

0.367

0.369

0.371

0.373

0.375

0.377

0.379

0.381

0.383

1.2

0.385

0.387

0.389

0.391

0.383

0.394

0.396

0.398

0.400

0.401

1.3

0.403

0.405

0.407

0.408

0.410

0411

0.413

0.415

0.416

0.418

1.4

0.419

0.421

0.422

0.424

0.425

0.426

0.428

0.429

0.431

0.432

1.5

0.433

0.434

0.436

0.437

0.438

0.439

0.441

0.442

0.443

0.444

1.6

0.445

0.446

0.447

0.448

0.449

0.451

0.452

0.453

0.454

0.454

1.7

0.455

0.456

0.457

0.458

0.459

0.460

0.461

0.462

0.462

0.463

1.8

0.464
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Phan tich rai ro (risk analysis) bang gidi tich

Tinh xdc sudt theo phédn phéi chuén (normal distribution)

Vi_du: Tim xic suat dé phuwong an dau tu A, (vi du
trwdc) cd suat thu loi (IRR) sau thué nam trong khoang:

a) 4% dén 5% Biét 4 =E(A,)=4%
b) 5% dén 6% c=0(A,)=2,12%
G'é'. o/ _ N0 o/ _ /0
a) P(4% <RR <5%)=® 2%~ 4% - P 4%6—4%
2,12% 2,12%

=®(0,47)—-®(0)=18,08% —0=18,08%
6% — 4% 5% — 4%
b) P(5% < RR< 6%)=®| ———2 |—p| =22
2,12% 2,12%
=®(0.94)-D(0.47)=32,64%—18,08% =14,56%
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Phan tich rai ro (risk analysis) bang gidi tich

Phén tich rui ro tronq dong tién CF

+ Gia tri hién tai cua dong tién:

+ Ky vong gid tri hién tai cGa dong tién:

E(PW)= ﬁ:(1+ i) E(A)

j=0

+ Phuong sai gid tri hién tai cia dong tién:

Var(PW)=o"(PW) = ﬁ:(l +i)Var(A,)

J=0

26



Phan tich rai ro (risk analysis) bang gidi tich

Phén tich rui ro tronq dong tién CF

+ D6 léch chudn qid tri hién tai cia dong tién:
La gid tri biéu thi mdc d6 rdi ro cha dy an.

o(PW) = \/ i(l +i)*'Var(A))

j=0

+ Dinh ly gidi han trung tdm (Central Limit Theorem):

Khi N tang I&n, PW s& tuan theo phan phdi chuan co ky
vong la E(PW) va phuwong sai la Var(PW):

N — oo =PW ~N(E(PW),Var(PW))
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Phan tich rai ro (risk analysis) bang gidi tich

Phén tich rdi ro trong dong tién CF
Vi du: Mot cong ty du dinh dau tu vao mét day chuyén san
xuat vai:
= P =2.000 tr — von dau tuv (xem nhu biét chic chan)
= A =1.000 tr — thu nhap rong trung binh hang nam (xem
thu nhap rong moi nam la cac bién ngau nhién déc lap
tudn theo phan phdéi chuan véi dé 1éch chuan |a 200 tr)
" N=3 nam
= MARR =10%
=Sv=0
Yéu ciu: Tinh xac sudt dé PW < O (ttrc du an khdng dang gid)
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Phan tich rai ro (risk analysis) bang gidi tich

Phén tich rui ro tronq dong tién CF

N 3
E(PW)= Z(1+i)‘fE(A )=E(A,)+ Y (1+0,1) E(A)
j=0 J=1
=—2000+ Z 1000(1+10%)~’ =—-2000+1000(P / A,10%,3)

j=1

=—-2000+1000*2,4869 = 486,9 tr

N

Var(PW)=02(PW):Z(1+")_Zj Var(A))

:Var(Ao)+ﬁ:(1+_2i+i2)_j Var (A;) =o+z3:4oooo(1+21%)"

_ j=1
=40000(P/ A,21%,3) = 82.957
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Phan tich rai ro (risk analysis) bang gidi tich

Phdn tich rdi ro trong dong tién CF
o (PW)=Var(PW) = /82957 =288 tr
E(PW ) =487tr

Gid st PW tuan theo quy luat phan phdi chuan:

PW ~ N(487,288%)

Xac suat dé PW cé gia tri am:

— 487
P(PW <0)=P 7048
288

=P(Z<-1.69)=F(-1.69)=D(-1.69)— D (—oo)
=-0.4545 + 0.5 = 4.55% (tra bang)
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