Tap chi Vat liéu & Xdy dung Tdp 14 S6 03 ndam 2024

Tap chi Vat liéu va Xay dung
ISSN 1859 - 381X
Website: www. jome.vn

AT LIEU

Ap dung phuong phap mo phong monte carlo trong phan tich
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Hiéu qua tai chinh Du 4n dAu tu xiy ding c6 thoi gian xiy dwng va van hanh dai, cic két qua va hiéu qua dy 4n phu thude vio

An toan tai chinh nhiéu yéu t6, mbi yéu t6 & mot mite d6 khac nhau déu c6 mic khong chéc chin nhét dinh. D& danh gia duoc
P}:u’d?g Fhé{) Monte Carlo d6 an toan clia cac két qua tinh todn trwde sy bién ddi ciia cac yéu té khach quan, viéc sit dung phiong
yeuto dauvao phép mé phong Mone Carlo cho két qua tin cdy nhét. Bai bdo 4p dung phwong phap mé phong Monte Carlo
trong phén tich an toan tai chinh dy an diu tu, nghién cfu treong hop dv an diu tw xay dung Khu d6 thi
x4 Nghi Phit va Hung Loc, thanh phé Vinh, Nghé An, gitip cho chii dAu t wéc lwong chinh xdc hiéu qua

ciing nhu danh gia t6t hon tinh kha thi ctia du 4n.
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Financial efficiency Construction investment projects have long construction and operation periods, project results and

Financial safety effectiveness depend on many factors, each factor to a different extent, which has a certain level of

Monte Carlo method uncertainty. To evaluate the safety level of calculation results against changes in objective factors, the Mone

Input factors
P Carlo simulation method gives the most reliable results. This article applies the Monte Carlo simulation
method in analyzing the financial safety of investment projects, studying the case of a construction

investment project of Nghi Phu and Hung Loc urban areas, Vinh city, Nghe An, allowing investors to

accurately estimate effectiveness as well as better evaluate the feasibility of the project.

1. Dat vin dé

Dy 4n dAu tw xdy dung 12 tip hop cic d@ xuét c6 lién quan dén
viéc st dung v6n dé tién hanh hoat déng xay ding dé xiy dung méi,
stta chita, cai tao céng trinh x4y ding nhim phat trién, duy tri, ning
cao chét Ivgng cong trinh hodic san phim, dich vu trong thdi han va chi
phi x4c dinh [1]. P& dy 4n dugc tién hanh thuan 104, dat muc tiéu mong
muén thi qué trinh soan thao phai dugc xem xét, tinh todn toan dién
cac khia canh thi truong, kinh té ky thuat, kinh té tai chinh, diéu kién
ty nhién, méi truong phap ly... Pdng thoi phai dy dodn duoc cac yéu
t6 rtii ro c6 anh huwéng t6i thanh c6ng ctia dy 4n trong toan bo vong
doi [2]. Vi vy, bén canh viéc phén tich hiéu qua tai chinh, can cha
trong ca phan tich an toan tai chinh.

DO an toan vé mit tai chinh duoc thé hién trén céc mat sau: (1)
An toan v& ngudn vén. (2) An toan vé kha ning thanh todn nghia vu tai
chinh ngén han va kha ning tra ng. (3) An toan cao cho céc chi tiéu
hiéu qua tinh toan (tinh chic chin cta céc chi tiéu hiéu qua du kién
ctia dy 4n) théng qua phén tich d6 nhay va phan tich xac suét. [3]

Phén tich d6 nhay ctia dy 4n: D6 nhay ctia dy an 12 mitc do bién
ddi ctia cac chi tiéu hiéu qua (nhv lgi nhudn, hién gia ctia hiéu s6 thu
chi - NPV, suét thu 1¢i néi tai - IRR hay ti s6 thu chi -B/C...) khi cac yéu

t6 6 lién quan dén chi tiéu d6 thay d6i. Cac yéu t6 du vao anh hudng
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dén hiéu qua ctia dy an c6 khé nhiéu, trong d6 cac yéu t6 lién quan dén
vbn dAu tu, tbng dién tich san, 1gi nhuan, doanh thu, chi phi vin hanh
hang nim, 14i suét... thudng cé vai trd quan trong [4]. Phan tich d
nhay gitip cho chti dau tu biét duwgc dv 4n nhay cam vé&i vdi cac yéu td
ndo hoic yéu t6 ndo gay nén sy thay ddi nhidu nhit ctia chi tiéu hiéu
qua dé tit d6 ¢6 bién phap quan 1y chiing trong qua trinh thic hién du
an. Tuy nhién, phitong phap nay c6 han ché 1a bién s6 rti ro hoan toan
phu thudce cht quan ctia ngwdi phén tich, vi vay su lya chon c6 thé
khéng phai 12 diing nhét [5].

Mo phong Monte Carlo la sy m@ réng cua phuong phap phén tich
d6 nhay, dugc thire hién théng qua phin mém Crystal Ball. Uu diém
ctia phiong phép nay 13 ciing mét ldc tinh t&i cic phan phéi xac suit
va pham vi khac nhau ciia céc gié tri ¢6 thé ctia cac bién s6 (yéu t6 dAu
vao) quan trong cta dy &n. Cho phép phéin tich sy twong quan gitta cac
bién sb. Tao ra mét pham vi phan phéi xac sult cac két qua ctia dy 4n
thay cho viéc tinh toan chi mét gia tri (nhu phwong phép do nhay). Doi
khi ditng triéc mot bai todn ma moi phitong phap dinh lwgng déu bé
tay, khi d6 mé hinh mé phoéng lai c6 thé giai quyét duoc, dit ring
béo vé6i cac xéc suht nhat dinh [3].

Trong bai béo nay, cac tac gia st dung phAn mém Crystal Ball dé
phan tich an toan tai chinh dy 4n diu tv duéi sy tic dong ddng thoi
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ctia nhiéu yéu t6 diu vao (tdng dién tich san, suit vén diu tu, cic thanh
phan chi phi xiy dung, chi phi thiét bi, gia thué, ban, l4i suét, chi phi
véan hanh...) trong cac tinh huéng khéc nhau, ¢6 tinh dén phan bé xac

sult va gid tri c6 thé c6 clia cac yéu té dé.
2. Phuong phéap nghién ciu

Bai bao tinh todn hiéu qua tai chinh dy an du tu, 4p dung
phuong phdp md phong Monte Carlo trong phéan tich an toan tai chinh,
nghién ctu truong hop dy an dau tv xay dung Khu d6 thi xa Nghi Phi
va Hung Loc, thanh phd Vinh, Nghé An. Quy mé du &n: Dién tich quy
hoach 14 105.518m?, dan sé 1.300 ngudi [6].

Céc budce tinh toén:

- Bu6c 1: Xac dinh téng mite dau tu ctia du 4n:

- Bugc 2: Tinh hiéu qua tai chinh dy éan:

NPV = 102.274.952 nghin dong.

Bang 1. Téng hop téng mic dAu tw ctia dy an.

IRR = 11,73 % > r =11,07 % = Du an dang gia.

- Bwdc 3: Tién hanh M6 phong Monte Carlo théng qua phin mém
Crystal Ball dé tinh to4n an toan tai chinh.

+ Chon nhitng dai lwgng clia cic yéu té dau vao cta dy 4n ma
theo phén tich d6 14 nhitng bién ngiu nhién. Véi dv 4n, chon 09 yéu t6
diu vao anh hwong dén hiéu qua (bang 2).

+ Xay dung dd thi phan b x4c suét va nhitng thong sé dic trung
clia cac dai Iugng dau vao di chon & bude trén (bang 2).

- Xéc dinh tt ca cac dai lvong diu vio ctia hAm muc tiéu ctia hiéu
qua dAu tv (ttte 12 cde ham sb tinh céc chi tiéu NPV, IRR....) ¢6 tinh x4c
dinh va c6 tinh ngiu nhién. V&i cac dai ligng ngiu nhién duwgc mé hinh
hoé thanh cac diy sb théng ké va nhitng db thi phan b x4c suit cta cac
dai Iwgng nay. Sy thay dbi clia bién gia thuyét (dai lwvong diu vao) sé anh
hwong dén két qua cubi ciing cia du 4n 14 gia tri NPV vi vy ta chon NPV
12 bién du béo, sau dé cho chay mé phéng 10.000 lan.

Pon vi: 1.000 dong

TT N6i dung chi phi Gié tri trede thué Thué VAT Gia tri sau thué

1 | Chi phi bdi thuding, hd tro va tai dinh cu 16.460.850 0 16.460.850

2 | Chi phi xay dung 1.389.826.072 138.982.607 1.528.808.679

3 Chi phi thiét bi 57.300.668 5.730.067 63.030.734

4 Chi phi quan ly dy an 20.130.114 2.013.011 22.143.125

5 | Chi phf tu vin diu tv x4y dung 22.371.951 2.237.195 24.609.146

6 | Chi phi khac 116.938.474 985.892 117.924.366

7 | Chi phi du phong cho yéu té tritgt gia va cong viéc phat sinh 114.538.050 11.423.295 125.961.345
Téng cong 1.737.566.178 161.372.068 1.898.938.246

Bang 2. Dy kién dang phan phdi ctia cac s6 liéu dau vao va dau ra cta dv an.

TT Chi tiéu Dang phan phéi

Giai thich 1y do lya chon

A | Chi tiéu dAu vao

Uniform distribution
1 | Téng dién tich san hodc Normal

distribution

Néu dién tich san trong giai doan chwa x4c dinh quy mé thi 14 dang Uniform, néu
dién tich san ma quy mé da c6 thé xac dinh trong 1 khoang cho trwde thi chon

dang Normal.

Uniform distribution
2 | Suét vén dau tu hodc triangular

distribution

triangular.

Néu chua xdc dinh dwoc mite trang bi, hé théng phan phéi thi dang uniform, néu

da xac dinh r6 cAp d6 cong trinh, chidu cao ting, mitc do trang bi thi chon dang

XL, TB Triangular
Céc thanh phan chi phi xay | distribution dbi véi chi
dung XL, TB khéc dung uniform

distribution

Sau khi 6 kinh nghiém v s6 liéu du toan ctia cic cong trinh twong ty thi cac
3 thanh phan chi phi c6 thé 4p dung phén phéi tam gidc. Néu ty 1é chi phi khéc duge
du kién ti¥ 5-15 % thi c6 thé 4p dung phan phéi ddu uniform
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Uniform

TT Chi tiéu Dang phén phéi Giai thich 1y do lya chon

Diing dang phan phéi nhi thitc dwge wu tién vi mdc gia thué, ban khéng thé dugc
Binominal distribution |diéu tra toan bd ma chi duoc didu tra mot phén han ché (ty 1& diéu tra dugc sé
4 | Gié thué, ban hodc triangular dién vao 6 wéc lvgng %) va mic gia nay phai vicot qua mdt ngudng tdi thiéu (gia
distribution thanh). C6 thé diing dang tam gidc néu tin twéng mitc gia sé phai dat dugc trong
pham vi nao dé.
o Lognormal hoic Diing chuén Logarit sé chinh x4c hon vi gid d4t c6 thé ting va khong thé 1a s6 0,
5 |Gia gia thué dat

chi diing chuén Uniform khi biét chic chin duoc gia tri ban dAt tai cubi doi dy an.

Uniform distribution

6 | Chi phi st dung dién, nwéc hoac Normal Chi phi nay chi nim trong gi¢i han khoang 5-9 % nén viéc diing uniform 14 phit hop
distribution
o o Chi phi nay thwdng c6 thé ké dwoc va giéi han trong khoang cho truée khi cung
7 | Chi phi quan Iy chung Normal Distribution f . . o N
cap dich vu cho toa nha nén dung Normal la duogec.
o . . Diing ham mii Exponential vi sy hu hong ctia thiét bi cling nhu cong trinh sé& bi hao
Chi phi bao diGng stta e N . » s x N ik g
8 hit Exponential distribution | mon va hv héng gan nhu 1a ngau nhién theo thoi gian, tiic 1a ta chua thé biét chac
chita ;
dugec tai thoi diém nao s€ phai sta chita.
B . o Suét thu lgi c6 tinh dén ty 1é lam phéat ma ty 1é lam phat tun theo d6 1éch chuén
9 |Suat thu loi Normal Distribution R . N }
nén r ciing tudn theo twong @ng.
B |Chi tiéu du ra
1 |NPV Do chuong trinh dua ra
2 |IRR Do chuong trinh dua ra
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Gid tri trung binh ctia NPV trong phan tich 1a 101.944.895 nghin
ddng, d6 léch chuén 100.625.065. Gi4 tri nho nhit NPV 14 180.542.997
nghin ddng, gia tri 16n nhit NPV 14 505.320.173 nghin ddng. X4c suét dé
dy 4n c6 NPV duong 14 83,94 %. V&i IRR, xdc suit dé IRR > r 13 48,62

%. Dy 4n c6 mitc d chic chin tuong d6i cao.Bao céo ciing cho biét mtic

b d6 nhay cam ctia cac bién gia thuyét t¢i NPV: Gia thué, ban 12 bién nhay
o cam nhét déi v&i NPV va sy thay dbi cta gia thué véi NPV 14 cling chidu.

Trong khi d6, chi phi san xuét kinh doanh ¢6 d6 nhay cam v&i NPV thap
hon va ¢6 quan hé nguge chidu. Két qua nay phit hgp véi phin phén tich

mdi quan hé gitta cac bién trude khi chay mé phong.
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4., Kétluan

Phwong phap mé phéng Monte Carlo ¢6 vu diém 14 xem xét déng
thoi sw két hop clia cac yéu t6 diu vao c6 anh hudng dén két qua diu
ra, 6 tinh t6i quan hé ctia cac yéu té. Viéc stz dung trong phan tich 4n
toan tai chinh dy 4n dAu tv Khu d6 thi x3 Nghi Phii huyén Hung Loc,
thanh phé Vinh, Nghé An cho thy sv tién 10i ctia phan tich mé phéng
Monte Carlo bing Crystal Ball, gitip cho chii du tv d4nh gia duwgc mot
cach bao quat nhét dy 4n ctia minh, tit d6 dwa ra quyét dinh ding din.
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