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Torn tat 
Ddnh gid rui ro cua du dn phu thudc vdo khd ndng chung ta udc linh nhffng bien do cua tinh 
khdng chdc chan vd xff ly dnh hudng cda rui ro din ki'l qud cda dff dn. Cd nhieu ky thudt khde 
nhau de ddnh gid rut ro cua dudn, mdi ky thugt diu cd nhi^g uu diim vd hgn chi nhdt dinh, 
luy nhiin ndi trdi nhd't Id phdn tich md phong. Bdi viit ndy di cap di'n phdn tich rui ro theo 
phuang phdp mo phong Monte Carlo bang phdn mim Crystal Ball, qua do de xudt mot so gidi 
phdp gilip doanh nghiip dp dung phUcfng phdp ndy mgt cdch Miu qud. 

Tuf khoa: thdm dinh tdi chinh, rdi ro, phUOng phdp Monte Carlo 

Summary 
Assessment of the risk in a project depends on the ability to estimate the uncertainty and handle 
the impact of risks an project outcomes. There are many different techniques to measure the risk 
in a project, each has certain advantages and limitations, but the most outstanding method is 
simulation. This article focuses on Monte Carlo simulation method with Crystal Ball software, 
thereby proposing some solutions to asslsst businesses In applying this method effectively. 
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Giai THIEU 

Tham dinh tai chinh dtf an dau ttf la qua trinh kid'm tra, 
danh gia mdt each khach quan, khoa hoc cac npi dung 
cd lien quan dd'n tinh kha thi ve tai chinh cua dtf an dau 
hf. Cac kd't luan ttf npi dung tham dinh tai chinh dtf an la 
ed sd de chu dau ttf, eae cd quan cd tham quyen ra quye't 
djnh dau ttf, cac dinh chd' tai tai ehinh ra quyd't dinh tai trd 
vd'n cho dtf an. Chinh vi vay, can thiet phai phan tich rui 
ro de do Itfdng dp tin cay cac ke't qua phan tich va gliip 
nhan dang nhiing ye'u td', khu vtfe de gap riii ro de dtf bao, 
tang ctfdng quan Ij' khi to chu'c thtfe hien dtf an (Bdi viit 
sff dung cdch viit so thgp phdn theo chuan qud'c ti). 

CO sd LY THUYET VA PHaaNG PHAP 
NGHIEN CLTU 

Casdly thuyit 
Be danh gia dtfdc chinh xac cung nhtf dp an toan 

cho cac chi tieu hidu qua tai chinh dtf an dau ttf, qua 
nghidn ctfu cua nhieu tac gia, nhtf; Savvides (1998), 
Pham XuanGiang(2010)...,cd the tie'n hanh tham diiih 
rui ro ve cac chi tidu bleu qua tai chinh ciia dtf an dau 
ttf thdng qua ba phtfdng phap sau' 

Phdn tich do nhgy 
La dang phan tich nham tra ldi cau hdi What - If, 

ttfe la di tra ldi xem "didu gi se xay ra 
vdi dtf an ne'u nhtf ta thay ddi yd'u to nao 
dd". Ngtfdi ta xem xet mdt so bie'n sd'dau 
vao, hoac d^u ra dtfdc dtf doan cd nii ro 
ra't eao, tac dpng ldn dd'n ldi ich ciia dtf 
an, vi du nhtf: chi phi nguydn vat lidu, 
khdi Itfdng san pham tidu thu, gia ban san 
pham... Ne'u chi cho mdt trong cac bid'n sd 
trdn thay ddi, tht gpi la phan tich dp nhay 
mdt chieu; ne'u cho hai bie'n sd thay doi 
la phan tich do nhay hai chieu. Sau khi 
ltfa chpn bid'n so, hd'n hanh thid't kd' bang 
dp nhay mdt chilu hoac hai chieu cd lien 
kd't giffa bid'n sd' thay ddi va chi tieu tai 
chinh can phan tich ma ngtfdi tham dinh 
quan tSm. SuTdung tfng dung Data, Taiile 
trong Excel se chay dtfdc dtf lieu de tinh 
xac sua't thanh cdng eiia dtf an. 

Phan tich dd nhay dtfdc thtfc hidn ddn 
gian, tipn ldi. Tuy nhidn, cung cd mdt sd 
han chd', nhtf: Vide ltfa chpn bie'n sd nao 
la bid'n so'riii ro hoan toan phu thudc vao 
chu quan ciia ngtfdi tham dinh, vi vay stf 
ltfa chpn cd the khdng phai la dung nhS't; 
Phan tich dd nhay ch! cd the thay ddi ddng 
thdi hai bid'n sd' do Excel chi cd hang va 
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cdt, ndn bang dp nhay ciing chi thiet ke'tdi 
da vdi hai bid'n sd', ndn se bi han che nd'u 
mudn tinh toan vdi nhieu bid'n sd'; Khdng 
xet de'n mdi quan he ofdng quan giffa cac 
bie'n, ma gia dinh mdt hoac hai bid'n sd' 
thay ddi, trong khi cac bie'n sd'khac khdng 
ddi la phi thifc te, vi khi thi trtfdng cd 
nhtfng bid'n dpng, thi cac yeu td dau vao 
va dau ra deu cd stf thay ddi. 

Phdn tich tinh hud'ng 
Cung la dang phan tich de tra ldi cau 

hdi What - If. Phan tich tinh hud'ng thtfa 
nhan rang, cac bid'n cd md'i quan he ttfdng 
hd vdi nhau. Do vay, mdt vai bid'n sd' cd 
the thay ddi theo mdt kieu nha't dinh tai 
Cling mdt thdi diem. Tap hdp cac hoan 
cdnh se tao ra cac tinh hud'ng khac nhau, 
bao gdm: xa'u nha't, k^ vpng va td't nha't. 
Trong mdi tinh hud'ng dd, nhap gia tri dtf 
kie'n sd xay ra cho ttfng bie'n thay ddi, 
sau khi cho chay bang tong hdp se dtfdc 
kd't qua ve cac chi tidu tai chinh, nhtf: gia 
tri hien tai cua thu nhap thuan (NPV), ty 
sua't hoan vd'n ndi bp (IRR) tfng vdi mdi 
tinh hud'ng. Phan tich tinh hudng thtfc 
hidn ddn gian khi diing cdng cu Scenarios 
trong Excel. Mac dii vay, phtfdng phap 
nay cd ban chd'khi khdng tinh tdi xac sua't 
ciia cac trtfdng hdp xay ra. 

Phdn tich md phong Monte Carlo 
La stf md rdng ciia phtfdng phap phan 

tich dp nhay va phan tich tinh hud'ng. 
Phan tich md phdng Monte Carlo dtfdc 

thtfc hien thdng qua phan mem Crystal 
Ball. Phtfdng phap nay dtfa tren cd sd 
xac sua't va thd'ng kd toan. Cac bid'n sd' 
cd th^ dtfdc gan mdt khoang gia tri ngau 
nhien nao dd, sau khi khai bao ta't ca cac 
nhap Itfdng nay, phan mem chay se cho 
ngtfdi tham dinh bid't khoang gia tri rui 
ro dd, cung nhtf xac suat thanh cdng eiia 
dtf an la bao nhidu. Hay ndi each khac, 
phtfdng phdp cho ta bid't se cd bao nhidu 
phan tram ke't qua NPV hoac IRR kha 
thi va khdng kha thi. Ke't qua nay giup 
cho ngtfdi tham dinh cd the ra quyd't dinh 
nhanh chdng va ehinh xae hdn. 

Uu didm ciia phan tich md phdng 
Monte Carlo la: (i) Cd tinh tdi cac phan 
phdi xac sua't khac nhau va eac mien gia 
tri tiem nang khac nhau dd'i vdi cae bid'n 
chinh ctia dtf an; (ii) Cho phep ttfdng 
quan (ciing bie'n thien) giffa cac bid'n; 
(iii) Tao ra mpt phan phd'i xac sua't cho 
cac k^t qua cua dtf an nhtf NPV hay IRR, 
thay vi chi tfdc tinh mdt gia tri ddn le; 
(iv) Hd trd cae chu dau ttf ra quyet dinh 
trong vide lap ra cac ltfa chpn. 

Tuy nhien, dd' sff dung hidu qua phan mem nay, ddi 
hdi ngtfdi tham dinh phai chi ra dtfdc gia tri cac bie'n 
so' rui ro tuan theo quy luat xac sua't nao (phSn phd'i 
ehuan, phan phd'i deu hay phan phd'i tam giac...). Dieu 
nay khdng the thtfe hidn mdt each dl dang. 

PhUcfng phdp nghien cffu 
Trong nghidn ctfu nay, tac gia dtfa ra mdt vi du ddn 

gian nham minh hpa cho vide phan tich nii ro bang md 
phdng Monte Carlo thtfc hien qua phan mem Crystal 
Ball dd' tha'y dtfdc stf tidn ldi ciia nd dd'i vdi tha'm dinh 
tai chinh dtf an. Crystal Ball thtfc hien md phdng Monte 
Carlo theo quy trinh lap 3 btfdc, nhtf sau: 

Btfdc 1: Ngtfdi phan tich se ltfa chpn bid'n gia thuyd't 
la nhtfng bie'n theo ddnh gia cd anh htfdng ldn de'n ke't 
qua phan tich, vi chtfa dtfng rui ro hen quan dd'n stf 
tang hay giam gia, nhtf: gia ban, chi phi nguyen vat 
lidu... Ngtfdi phan tich ciing phai ltfa chpn bid'n dtf bao. 
Khi sijf dung Crystal Ball se dtfa ra phan phd'i xac sua't 
ma nha phan tich dinh nghia va gan nd vao bang tinh; 

Btfdc 2: Crystal Ball se tinh lai md hinh toan da 
thid't lap trdn bang tinh; 

Btfdc 3: Crystal Ball riit ra mpt gia tri ttf mdi d dtf 
bao rdi dtfa vao dd thi cua cffa sd dtf bao. 

KET QUA NGHIEN CLfU 

Tac gia thff phan tich trtfdng hdp mdt dtf an ddn gian 
delam vidu nhtf sau: Dtf an A dau ttf 1.64 ty ddng de mua 
thie't bi san xua't mi sdi trong 8 nam vdi cdng sua't 60 ta'n/ 
nam. Dtf kid'n nam thff nha't se san xuS't khoang 80% cdng 
sua't, 3 nam tie'p theo dat 90% edng sua't va sau dd se dat 
100% cdng sua't, Thid't hi dtfdc kha'u hao ddu trong 10 
nam. Gia ban dtf kie'n la 20 trieu ddng/ta'n san pham (gia 
nay da bao gdm 10% VAT). Sd'tiendauttf vao thid't hied 
50% la vay ngan hang vdi lai suat 8%/nam, tra gd'c deu 
trong 6 nam. Chl phi hoat ddng hang nam bao gom: Chi 
nguydn vat Udu chinh: 8 tridu ddng/ta'n; Qii vSt lieu phu: 
0.58 tridu ddng/ta'n; Chi nhan edng: 1.15 tridu ddng/ta'n; 
Nhidn lieu: 1.21 tridu ddng/ta'n; Chl phi san xu9't chung: 
0.36 tneu ddng/ta'n; Chi phi thud kho: 25 trieu ddng/nam. 
Yeu cau dat ra la cd ndn thtfc hien dtf an nay khdng, nd'u 
gia ban san pham, chi phi nguydn vat lieu ehinh, chi phi 
nhan edng thay ddi trong khoang ttf -10% de'n 10%, sua't 
sinh ldi ydu cau ciia dtf an la 12%/nam, 

Vdi ydu cau ciia dau bai, ro rang khdng the phan 
tieh dd nhay vi cd tdi 3 bid'n sd'. Chung ta ed the sff 
dung phan tieh tinh hud'ng, nhtfng phtfdng phap nay ehi 
cho kd't qua d hai etfc td't nha't va xa'u nha't, ma khdng 
danh gia dtfdc trong mdt khoang gia tri, do dd phai 
phan tich bang md phdng Monte Carlo. Trtfdc he't, tac 
gia thid't lap bai toan tren Excel dd' xac dinh dtfdc ddng 
tien eud'i cung cua dtf an va xac dinh hai chi tidu cdban 
dd' danh gia dtf an la NPV va IRR. Tie'p theo, xac dinh 
md'i quan hd giii'a cac bie'n, cung nhtf phan bo xac sua't 
de chay md phdng cho dtf an. 

Vide thay ddi cac bid'n trdn nam trong khoang dao 
dpng (-10% de'n H-10%) tuan theo phan phd'i deu, vi 
cac bid'n gia thuyd't se cd gia tri dao dpng trong mot 

Economy and Forecast Review 57 



HINH: KET QUA C H ^ Y 0 ^ LIEU 

hgudn Ket qua xiif ly cua tac gia 

khoang, ttfe la se nhan gia tri nhd nhat va ldn nhat va 
kha nang xua't hidn mdi gia tri trong khoang dao ddng 
la nhtf nhau. Md'i quan he giffa bid'n gia thuye't vdi bid'n 
dff bao nhff sau: 

- Chl phi nguyen vat lidu chinh, chi phi nhan cdng 
ngtfdc chieu vdi NPV vi cac chi phi nay tang hay giam 
Cling se lam tdng chi phi tang hoac giam va ldi nhuSn 
ciia dtf an se giam hoac tang. 

- Gia ban cd quan he cung chi^u vdi NPV vi gia ban 
tang hay giam se lam doanh thu tang hoac giam, do dd 
ldi nhuan cung tang hoac giam. 

Trdn Excel, tac gia da thid't ISp md hlnb bai toan va 
tinh ra hai kd't qua: NPV = 148.73 tridu ddng; IRR = 16%. 

Tac gia chpn 3 bid'n gia thuyd't la gia ban, chi phi 
nguydn vit lieu chinh, chi phi nhan cdng, vdi ttfng bie'n 
gia thuye't se chon phan phd'i xac sua't deu vdi gia tri 
nam trong khoang -10% de'n 10%. Stf thay dd'i cua cac 
bid'n gia thuyd't se anh htfdng de'n ke't qua cud'i ciing 
ciia dtf an la gia tri hidn tai thuan NPV, vl vay ta chpn 
NPV la bie'n dtf bao (Define forecast), sau dd cho chay 
md phdng 1.000 lan, nhan dtfdc bao cao nhtf Hinh. 

Nhtf vay, vdi cac dieu kidn ciia bien gia thuyd't nhtf tfdn, 
thi phan tich cho bien dtf bao NPV cd kd't qua nhtf sau: 

- Gia hi tfung binh eua NPV trong phan tieh la 147.21 

hieu ddng, dp lech chuan 238.58. Gia hi 
nhd nha't cua NPV la 375.46 tridu ddng;^gia 
hi ldn nha't cua NPV la 646.22 trieu ddng. 
Xac sua't de' dtf an cd NPV dtfdng la 67.8% 
vdi ddhncay 95%. 

- Bao cao cung cho bid't mtfc dp nhay 
cam ciia cac bie'n gia thuyd't tdi NPV. Gia 
ban la bid'n nhay cam nha't dd'i vdi NPV 
va stf thay ddi cua gia ban vdi NPV la 
ciing ehieu. Trong khi dd, chi phi nguyen 
vat Udu chinh va chi phi nhan cdng cd dp 
nhay edm vdi NPV tha'p hdn va cd quan 
he ngtfdc chieu. Ke't qua nay phu hdp 
vdl phan phan tich md'i quan he giffa cac 
bie'n trtfdc khi chay md phdng. 

Nhtf vay, chii dtf an ed thd quyd't dinh 
dau ttf vi xac sua't thanh cdng kha cao. 

KET LUAN 

Vi du trdn da cho tha'y sif tien ldi ciia 
phan tich md phdng Monte Carlo bang 
Crystal Ball dd'i vdi tham dinh tai chinh 
dtf an, vi nd giup eho nha quan ly doanh 
nghidp hay chii dtu ttf danh gia dtfdc mpt 
each bao quat nha't dtf an cua minh, ttf do 
dtfa ra quye't dinh dung dan. 

Mac dil cd nhieu tfu diem nhtf viy, 
nhtmg md phdng bang Crystal Ball chtfa 
dtfdc cac nha tham dinh quan tam. Thtfc te 
d Viet Nam hidn nay, cac doanh nghidp, 
ngan hang deu diing phan tieh dd nhay 
trdn Excel la phd bie'n, vi nd dd cho can 
bd tha'm dinh va vide phan tich nii ro chtfa 
dtfdc coi trpng. Vi vay, cin tfng dung 
nhffng phtfdng phap hidn dai trong tham 
dinh rui ro ciia dtf an de' giup cho cdng tac 
tham dinh dat dtfdc hidu qua cao. De cd 
the' ap dung phan tieh md phdng mdt each 
hieu qua trong cdng tac tham dmh, tac gia 
dtfa ra mdt so khuye'n nghi dd'i vdi doanh 
nghiep, nhtf sau: dtfa phan tich rui ro hd 
thanh mdt khau bat bude khi xay dtfng 
quy trtnh tha'm dinh, trang bi may mdc 
hien dai, cd cat dat phan mem phan tich 
md phdng ̂ de' can bp thS'm djnh cd dtfdc 
cdng eu hd trd dac life trong edng vide. 
Bdp canh do, chu trpng boi dtfdng can bd 
tham dinh de hp cd du nang Itfc xay dtfng 
dtf an; quan tam dd'n vide thu thap ngudn 
didng tin va nghidn cthi th; titfdng. • 
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