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UNG DUNG LY THUYET MO TRONG TiNH TOAN
GIA TRI HIEN TAI (NPV) CUA DU AN XAY DUNG
Ths. Nguyén Hoai Nghia'

TOM TAT

Trong thiee té, nhitng phan tich kinh té kj thudt luén bao ham tinh khéng chdc chdn
vé dit liéu ciia dong ngdn lwu. Do d6 nhitng mé hinh tinh todn truyén thong nhi sir dung
6 thue hodc cdc phan bé xdc sudt thé hién chuwa dcfy dii ban chdt cia van dé. Bai bdo
nay dé xudt mét mé hinh tinh todn ngdn heu véi cde gid tri trén dong ngdn leu va sudt
chiét khdu dwa trén s6 mo tam gidc, nhw la mot cach tiép cdn khdc ngoai nhitng mé hinh
tinh todn dong ngdn heu truyén thong. Ly thuyét mo, véi wu thé gidi quyét nhitng vin dé
mang tinh mo ho trong ¥ tuéng hodc nhdn thirc ciia con nguoi, da dwoc chirng minh la
phir hop hon cdch gidi quyét bai todn theo nhitng mé hinh tinh todn truyén thong. Trong
bai bdo, cong thire tinh todn gid tri hién tai ciia mé hinh dong ngén leu mo dwoc dé xudt.
Két qud tinh todn gid tri hién tai theo Iy thuyét mo dwoc so sanh véi két qua tinh todn
theo 1y thuyét xdc suat. Gid tri hién tai mo la mot s6 mo véi ham thanh vién la phi tuyén.

Tir khoa: dong ngan luu, gia tri hién tai, 1y thuyét mo, 1y thuyét xac suat, s mo.

ABSTRACT

In practice, engineering economic analysis involves uncertainty about future cash
flows. Therefore, the conventional cash flow models where cash flows are defined as
either crisp numbers or risky probability distributions do not describe sufficiently the
nature of future cash flows. As an alternative to conventional cash flow models, this arti-
cle proposes an engineering economic decision model in which the uncertain cash flows
and discount rates are specified as triangular fuzzy numbers. Fuzzy set theory, with the
advantages in dealing with vagueness in human thoughts and perceptions, proves its fit-
ness in solving the problem than the conventional cash flow models. The present value
formulation of this fuzzy cash flow model is derived in this article. The result of the fuzzy
present value is compared with the value that is caculated by probability theory. The
fuzzy present value is a fuzzy number with nonlinear membership function.

I. DAT VAN DE

Trong thuc té, khi phan tich kinh thirc clia cdc chuyén gia khi mo hinh hod
té k¥ thuat, hau hét cac van dé nay sinh dong ngén luu.
lién quan dén tinh khong qhéc chan cua Dua trén nhitng kién thitc cua nhitng
mo hinh dong ngan Iuu. Néu cac dir liéu  chuyén gia tai chinh, ham phan bd x4c suat
day du, 715' thuy€t xac suat thuong duoc st «.py quan” dugc st dung rong rii trong
dung dé mo hinh hoa va phan tich dong  vigc dy doan dong ngan luu. Tuy nhién,
ngan luu. Tuy nhjén, nhé cluér} 1y hiém khi trong mot mdi trudng ra quyét dinh day
c6 du thong tin can thiét dé tién hanh phép bién dong, kién thirc clia mot chuyén gia
tich tinh toan. Khi nhitng dir liéu xac suat 3 dong ngan luu thudng chira dung nhidu
khong dugc g:h(mg minh !é dang tin €dY, mohd chu khong mang tinh ngau nhién. Vi
nguoi ra quyét dinh chu yéu dua trén kién
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du, dé miéu ta mot doanh sb dugce du doan
tr nhitng thong tin c6 dugc trong qua khur,
madt mo ta ngdn nglr nhu “khodng muoi ti”
thuong duoc sit dung. Dé giai quyét sy mo
ho trong y tuéng, gido su Lotfi A. Zadeh
(Pai hoc California, Berkeley) da dua
ra mot 1y thuyét méi d6 1a 1y thuyét mo
(fuzzy set theory). Ly thuyét nay lan dau
duoc biét dén vao nam 1965 khi gido su
Zadeh cong bd bai bao dau tién tén “Fuzzy
Sets” [10]. Cho dén hién nay, 1y thuyét
nay ngay cang dugc hoan chinh va tr¢ nén
hoan thién qua nhiéu cong trinh nghién
ctru cuia chinh tac gia va nhiéu nha nghién
ctru khac trén khap thé giéi.

Ly thuyét md duoc tng dung trong
nhiéu linh vuc cua cudc séng, ta Iinh
vuc ra quyét dinh, diéu khién hé théng,
quy hoach tuyén tinh dén kiém soét chat
lwong, tién d6 du 4n, ngudi may, k¥ thuat
hat nhan, k¥ thuat khong gian ... N6 dac
biét duoc sir dung nhiéu khi nhitng phan
doan, danh gia va quyét dinh cua con
nguoi dong vai tro quan trong, khi phai
giai quyet nhitng nguon thong tin hodc
dit liéu bat dinh, khong chinh xac hoac
khong chic chan.

I.CO SO LY THUYET

1. Tong quan:

Hillier (1963) trinh bay mdt phuong
phap phan tich, trong d6 dinh nghia mot
ham phan phdi xac sudt cua gia tri hién
tai va sudt thu lgi noi tai cia mot sd dong
ngan luu c6 phan phéi ngdu nhién ¢ nhitng
khoang thoi gian xac dinh. Wagle (1967)
trinh bay mdt phuong phédp twong tu nhu
Hillier. Tuy nhién, phuong phap nay khong
doi hoi phai cung cap gia tri trung binh va
do 1éch cia dong ngan luu. Hai gié tri nay
s€ duoc tinh tur dir liéu.

Park (1984) trinh bay cong thirc tinh
todn ti 1€ B/C khi dong ngan luu 1a mot
phan bd xac suat. Cong thirc ndy ciing gia
thiét dong ngan luu c6 nhitng khoang thoi
gian ¢6 dinh.

Buck va Askin (1986) khi nghién ctru
vé viéc tinh toan gia tri hi¢én tai va phuong
sai cua gia tri hién tai cia dong ngan luu
v6i nhitng khoang thoi gian ngau nhién da
dua ra dinh nghia gia tri trung binh riéng
phan va nhitng gié trj lién quan dong thoi
biéu thi mbi quan hé giira ching véi cac
gia tri it rai ro hon.

Boussabaine va Elhag (1999) gidi
thiéu mot cach tiép can khac trong viéc
phan tich dong ngan luu cho cac du &4n xay
dung. Céc tac gia chi quan tim dén chiéu
dich chuyén cia dong ngin luu tai nhimng
thoi diém danh gia hon la gia tr1 du bao.
Céc tac gia da ap dung ly thuyét mo dé
xem xét su thay doi cua dong ngan luu.
Dy an dugc nghién ctru dya trén gia thiét
la dong ngan luu tai nhitng giai doan danh
gia dic biét 1a mo ho.

Kahraman va cong su (2000, 2001,
2002) tng dung 1y thuyét mo trong viéc
tinh toan ti s6 B/C cua cac du an cong
cong. Cac tac gia di so sanh giira ti s6 B/C
(lo1 ich trén chi phi) dugc tinh todn theo
xac sudt va dua ra phuong phap tinh toan
ti s6 nay dua trén Iy thuyét mo.

Kahraman va cdng sy (2004) tng
dung 1y thuyét mo trong viée do ludong do
léch khi phan tich gia tri hién tai. Cac tac
gia da so sanh dg 1éch cua gia tri hién tai
mo va gid tri trung binh hang ndm mo cua
dong tién.

Dimakos (2006) trinh bay cong thirc
tinh toan gia tri NPV khi cic yéu t6 anh
huong dén dong ngin luu tudn theo mod
hinh 16garit két hop véi mo hinh phan tich
chudi thoi gian.

Céc nghién ctru vé dong ngan luu sir
dung nhiéu cach tiép can khac nhau nhu
ly thuyét X4c suét, ham logarit, ... Mot sb
tac gia da ap dung 1y thuyét mo dé mo hoa
cac gid tri trén dong ngan luu, tuy nhién
viéc tinh toan con tuong d6i phuic tap. Bai
bao nay di ap dung khai niém hé sé chiét
khau giup qua trinh tinh todn don gian hon
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déng thoi tinh todn 4p dung vao mot du an
cu thé tai Viét Nam. K&t qua tinh toan theo
1y thuyét mo dugc so sanh véi két qua tinh
toan theo 1y thuyét xac suat dé kiém chung
tinh ding dan.

2. S6 mo tam gidc:

C6 nhiéu dang s6 mo, tuy nhién dé
don gian trong tinh toan gid tri hién tai

(NPV) ta c6 thé ap dung s6 mo tam gic.
Khi biu dién mot sy kién mo hd, s6 mo
tam giac v6i ba tham sd, mdi tham sb biéu
dién mot bién ngdn ngir twong tng véi mot
gia tri mo trong khoang 0 va 1. Mot sb mo
tam gié’c dugc ki hi¢u X (x,, x,, X,). Nhiing
tham sQ X, X,, X, twong ung la cac gié tri
nhd nhat kha di, giad tri hira hen nhat, va
gia tri 16n nhat kha di dugc dung dé mo ta

Hinh 1. S6 mo tam giac X

W(X)
10 — — —
(0
0.0
Xi X2

X+ (Xz - Xl)a

mot sy kién mo. SO mo tam giac dugc mo
ta trong hinh 1.

nx) =0
= (x-x)/(X,7X,)

= (x,-X)/(x,-b)
=0

X3 X

Xs + (Xz - Xz)O(,

MJbi sé md tam gidc c6 dang tuyén
tinh phia bén trai va bén phai do do ta

c6 ham thanh vién p(x) voi dinh nghia nhu sau:

X <X, (1)
X, SX <X, (2)
X, <X <X, 3)
X > X, (4)
X = [X7, X O] =[x H(x,% o, X, H(x,% )], Ya e 0] (5)

Ta c6 thé bi€u dién s6 mo tam giac
theo mdt dang khac:

X" va X" 1a nhitng gi4 tri x trén
ham tuyén tinh & v&i bén trdi va bén phai cua
X tmg v&1 moi gia tri mo a.

3. Nguyén ly mé rong:

1

[Ta+r,) =

t'=0

t

1]

t'=0

a

cong thirc [8]. Vi R >0, didu d6 c6 nghia hang
ttr (1 +R,) duong, ta co:

Dubois va Prade [4, 5] dd phat trién
nguyén ly md rong trong do6 ap dung
nhitng nguyén 1y s6 hoc co ban nhu: phép
cong, phép trur, phép nhan, va phép chia
cho s6 mo.

Trude tién, ap dung tinh chét cta phép
nhan sé mo, xét tich sé cua (1 + R,) trong

+R )T+ RS (‘”)} (15)
=0

Can chi ¥ rang két qua cling 1 s6 mo
duong. Tiép theo, st dung tinh chat ctua
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phép chia s6 md, ta xem xét hai truong hop sau (do ddc diém cua dong ngan luu):
a. Khi P la sé dwong, R la s6 dwong ta c6:

| (16)

T(a) P(a)
b b

t >t
[Ta+RrX) TTa+R! W)J
t'=0 t'=0

b. Khi P, la s6 am, R la s6 dwong ta cé:

PT(a) pP(a) (17)
[Ta+Rr" ) TTa+R")
'=0 +'=0
Hay ta c6 thé biéu dién két qua theo dang don gian nhu sau:
(18)
max(F/,0) _min(5/,0) | | max(R",0) ~min(R".0)
[Ta+rX) JTa+RrR") [Ta+r" ) JTa+R")
t'=0 t'=0 t'=0 t'=0
O cong thire (18), khi P 1a s6 duong, Lap luan twong tu khi P, 1a s6 am.
max {P"®,0} bang véi P'@ va min III. KET QUA NGHIEN CU'U:
{PtT(Q),O} béng Vél OL du’O’C ’bé qua. Flju’O’Ilg 7 Ij&p du{lg Sé m(‘)‘ tam gléc Pt = (ptO’ pt]’ ptz)
tu, max {P"®,0} bang v&i P’ va min @ biéu dién cac khoan thu chi tai thoi
{P"®,0} bang véi 0 duge bo qua. diém t trén dong ngan luu nhu sau:
P =[P", P'@]=[p+ (p,- Pt Py (P~ Pp) @l Ya €[] (6)
P c6 thé 1a cac khoan chi ra (P, <0) Tuong ty, 13i suit chiét khiu mo
hoac la cac khoan thu vao (P, > 0). R = (r,, r,, 1,) dugc bi€u dién nhu sau:
Rt = [RT(a)’ RP(a)] = [rt0+ ( rtl_ rto)aa rt2+ ( rtl_ rtz) a]a Yace [0,1] (7)
Do do, gia tr1 hién tai cia mot gia tri & mot thoi doan trén dong ngan luu la:
b
PVt=—"— ®)
[Ta+R)
t'=0
Vé6i P, R, lan luot 1a gia tri dong Ap dung nguyén 1y mo rong, cong

ngan luu mo va 1ai suat chiét khau mo.  thtre gid tri hién tai dugc rit ra bang cach
tong cac gia tri hién tai nhu sau:
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max(P" 0)

NPV = Z(

’OLH(I+RP(“)) H(1+RT(“)) SN TTa+RI) [Ta+RX)
t'=0 t'=0

min(P"“,0)

Hay ta c6 thé tong quat hod cong thirc tinh NPV nhu sau:

NPV = P, +ZRT

- Max{H(P/ > 1IT%) ), P

NPV = PJ +inf[(P/P ro%.1) |

t=1

NPV,= P)+> P’

— t
- Min{H (P/P.,r"" %,

NPV = (NPV_, NPV,

Voi:

« (PP, 1%, 1) = (hé s6 chiét

1
1+7)
khau) (24) 17

* P gié tri dong ngan luu tai thoi di€ém
t.

* 1, : gi4 tri 14i suat chiét khau tai thoi
diém t.

e CacchisdT,G,P: gia tri bén trai, gia
tri gitra, gia tri bén phai ctia s6 mo
tam gidc tuong Ung.

Céac cong thirc trén co thé duogc sir
dung vé1 nhitng gia thiét sau:

« Tat ca P, va r,_ 1a nhitng x4c dinh mo
& cudi nam tal khoa

« Pt co thé 1a s6 mo tam giac duong
hoac am

t'=1

t'=1

,NPV,)

n PP(a),O : PP(a) ,O

Z maX( t )+ mln( t ) (19)

Mlﬂ{H(P/ i %) |, BT >0
(20)

<0
5T (21)

t'=1

Max{H(P/ > rPP% ) Y, PT>0
(22)

)}, P' <0
(23)

 Tatca r la s6 mo tam giac dwong trur

r0 = (0, 0, 0)%

Ap dung nhimg nghién ctru trén
vao viéc tinh toan gia tri hién tai cua du
an duong cao toc thanh phé H5 Chi Minh
- Long Thanh - Dau Giay (chu dau tu 1a
cong ty Pau Tu Phat Trién DPuong Cao
Téc Viét Nam) ¢ giai doan 1 voi cac sb
liéu nhu sau:

- Suét chiét khau: 7,5%

- Thoi gian tinh todn 1a 30 nam (tir
nam 2005 dén 2035).

- Thoi gian xay dung 1a 03 ndm. Nam
2008 s& bt dau di vao khai théc.

- Don gia thu phi cua cac loai xe
nhu sau:
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STT Loai xe Dél\l,rlfl}g)l)a
1 | Xe<12chd 18.000
2 | Xe khach nho 12-30 chd 30.000
3 | Xe khéch trén 30 chd 40.000
4 Xe tai nhe, trung (trong tai < 10T) 40.000
5 Xe tai nang (trong tai >10T) 70.000
6 Xe tai déc biét (kéo moe > 3 truc) 100.000

- Phi duy tu bao dudng: 631.069.000
VND dugc phan bo theo thoi gian.

- Luu lugng ting loai xe trén tuyén
duong thu duge theo két qua dém xe trén
cac tram doc dudng.

« Ap dung 1y thuyét xac suat dé tinh
toan gia tri hién tai:

- Tinh toan cac gia tri PV cua du an
v6i cac s lidu dau vao nhu trén trong bang
tinh Excel, ta c6 két qua nhu bang sau (don
vi triéu dong):

Nam Gia tri thu dugc Nam Gia tri thu dugc Nam Gia tri thu dugc

2005 -567.525 | 2015 620.320 | 2025 1.312.261
2006 -2.270.100 | 2016 644.687 | 2026 1.401.874
2007 -2.837.626 | 2017 669.023 | 2027 1.353.194
2008 356.071 | 2018 777.934 | 2028 1.398.662
2009 389.900 | 2019 858.831 2029 1.398.360
2010 427.612 | 2020 949.914 | 2030 1.398.358
2011 463.531 | 2021 1.012.903 | 2031 1.398.357
2012 440.540 | 2022 956.509 | 2032 1.344.920
2013 519.025 | 2023 1.150.688 | 2033 1.398.354
2014 566.644 | 2024 1.228.591 2034 1.400.638

- Tiép theo, xac dinh ham phan
phdi x4c sudt ciia cac bién — phi duy tu
bao dudng, gia thu phi cua cac phuong
tién tham gia giao thong, luu lugng xe,
suat chiét khiu ctia dong ngan luu bang
cach thu thap va théng ké cic sb liéu
ciia 14 du an cau dudng trong khu vuc

thanh phé H6 Chi Minh va mét sb tinh
lan can.

- St dung phan mém Crystal Ball
2000 d¢ mo phong duy an trén voi cac
ham phan phdi xac sudt vira tim duoc ta
thu duoc két qua phan tich rui ro vé gia tri
NPV cua du an nhu sau:
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Hinh 2. Phan phoi xac suit cia gia tri NPV

4 Forecast: NPV

Edit view Forecast Preferences Help

100,000 Trials
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Hinh 3. Gia tri NPV theo xic suit tich luy

Percentiles:

Forecast values

0%

586.844

10%

2.026.293

20%

2.256.119

30%

2.427.928

40%

2.574.417

50%

2.713.263

60%

2.852.184

70%

3.004.861

80%

3.183.705

90%

3.430.838

100%

5.276.632

- Tir két qua trén ta thdy: Gia trj trung
binh ctia NPV (twong Gng v6i x4c suit tich
luy 50%) la 2.713.263 tricu dong, gia tri
thap nhat (twong tmg vai xac sudt tich luy
0%) 12 586.844 triéu dong, gid tri cao nhat
(twong Gmg voi xac sudt tich luy 100%) 1a
5.276.632 tridu dong.

« Ap dung 1y thuyét mo dé tinh toan
gia tri hién tai:

- Sir dung két qua tinh toan cac gia
tri PV & trén dé mo hoa dong ngan luu véi
cac gia tri nhu sau: gia tri thu dugc tuong
ung véi gia tri hira hen nhat, gia tri nhd
nhat kha di bang 0.9 1an gia tri thu duoc,

va gid tri 16n nhat kha di bang 1.1 lan gia
tr1 thu dugce. Vi du: PV mo trén dong ngan
luu tai nam 2005 sé€ 1a: PVQO s = (-510.773,
-567.525, -624.278) tri¢u dong. Tuong tu
cho cac PV mo & cac nam sau. Suét chiét
khau mo hoa r = (5,4; 7,5; 9,6)%/niam cho
tat ca cac nam.

- Sau khi dp dung cac cong thuc
(20), (21), (22), (24) ta tinh duoc gia tri
NPV nhu sau:

NPV_= 626.730 (triéu dong).
NPV, =5.707.757 (triéu dong).
NPV =2.479.144 (triéu dong).
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Nhu vay, gia tri hién tai cua du an
12 mot s6 mo ¢6 gia tri:

NPV =(626.730,2.479.144,5.707.757)
tri¢u dong.

So sanh két qua tinh toan NPV
theo 1y thuyét xac suat va ly thuyét mo
ta co:

Ly thuyét mo Ly thuyét x4c suat Chénh léch

Gid tri nho nhat kha di = 626.730 | Gia trj thip nhat = 586.844 (tr.

A A 7%
(tr. Dong) bong)
Gia trj hira hen nhét = 2.479.144 Gi4 tri trung binh =2.713.263 (tr.

N A 9%
(tr. Dong) bong)
Gié trj 16n nhat kha di=5.707.757 | Gia tri cao nhat = 5.276.632 (tr.

; A 8%
(tr. Dong) Dong)

Theo két qua trén ta nhan thiy, viéc
ap dung 1y thuyét mo dé tinh toan NPV
ctia dy 4n cho két qua gan bang voi két qua
tinh toan theo 1y thuyét x4c suat, voi sai sb
cho phép nho hon £10%.

IV. KET LUAN

Thong thuong, gia tri hién tai cua
du an duoc tinh toan tir nhitng thong sb
“rd” cta dong ngan luu. Sau d6, dé phan
tich rui ro, cac thong sé nay dugc xem la
tuan theo mot quy luat phan bd xac suat
nao d6 (quy luat phan bd nay cé thé rut
ra tir nhitng s6 liéu thong ké hoic tir kinh
nghiém cua nhiing chuyén gia tai chinh).
Tuy nhlen dé c6 duogc sb lidu thong ké,
chung ta can nhiéu thoi gian va cong sirc.
Bén canh d6 cac du doan ctua chuyén gia
lai chtra dyng mo ho chir khong mang tinh
ngau nhién. Piéu dic biét quan trong 1a:
khong phai tat ca cic bién déu tuan theo
quy luat cua 1y thuyét xac sut (cu thé 1a
bién suét chiét khiu), do d6 viéc ap dung
1y thuyét xac suit trong trudng hop nay 1a
khién cudng.

Do @6, viéc ap dung 1y thuyét xac
suit trong viéc tinh toan gia tri hién tai
con nhiéu han ché. Bé khiac phuc nhing
han ché nay, cac khai niém xuét phat tu
1y thuyét mo da duoc ap dung dé mé hinh
hoa dong ngan luu va tinh toan gia tri hién
tai. V&i dic diém dugc st dung dé giai

quyét nhitng ngudn thong tin hodc dit liu
bat dinh, khong chinh xac va khong chac
chan, viéc ap dung ly thuyét mo 10 rang la
hop Iy hon viéc ap dung ly thuyét xac suat
khi tinh todn gia tri hi¢n tai.

Ngoai ra, viéc ap dung Iy thuyét mo
¢6 mot sO vu diém sau:

* Giam thoi gian thu thap s6 liéu.

* Qua trinh tinh toan don gian hon.

« Str dung it gia thiét hon vé trang
thai ctia cac bién lién quan.

« O mdi muc tin cdy, ta co két qua
la mot khoang gié tri thay vi mot gia tri
NPV duy nhat nhu trong cdc phuong
phép khac.
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