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broad applicability of the findings and show that, when these conditions are not
guaranteed, such as with non-conventional cash flows, the MIRR may not be
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Mot s6 van dé méi vé ty suat hoan von nédi bd
hiéu chinh
T6 Van Ban*

Trwdng Dai hoc Cong nghé Giao théng van tai, 54 Triéu Khac, Ha Noi, Viét
Nam

Tom tat: Bai viét d& cap mbi quan hé gitra ty suat hoan vén ndi bd hiéu chinh
MIRR véi gia tri hién tai rong NPV trong trwdng hop | suat bién thién. Mbi
twong quan gitra ty suét hoan vén ndi bd hiéu chinh véi ty suat hoan vdn noi
bod IRR ké ca trong trwdng hop IRR boi dwoc ban luan. Nhirng diéu kién dé
MIRR bi kep gitra IRR v&i l4i suat tac dong cling dwoc chi ra. Cac vi du minh
hoa pham vi 4p dung réng rai cia cac phat hién ciing nhw chi rd rang, khi
nhirng diéu kién nay khéng ddm bao, vi nhw véi dong tién khdng théng thuéng,
c6 thé MIRR khéng bi kep gitra cac gia tri nay.

T khéa: Ty suat hoan vén, NPV, IRR, MIRR, dong tién khéng théng thwong.

1. Gi&i thiéu

fl fn

NPV = f, + =0 (2)

Xét dong tién ctia mot dy an

f=Uo fu o fa)

trong d6 f; € R, nla vong ddi ctia dw an. Néu f, <
0 (> 0), dw an dwoc goi coi la dau tw hay cap vdn
(investment projects, financial projects). Gia st i la
Izi suét thj trwéng, hodc 1ai suat ky vong cha nha
dau tw, hodc |ai suat hap dan téi thiéu phu hop (a
suitable minimum attractive rate of return). Gia tri
hién tai rong NPV (Net Present Value) ciia dong
tién f cho bdi

L. 4o F f—” (1)
1+t A+

Néu NPV > 0 (<,=) dw an dau tw xem la
kha thi (khéng kha thi, hda vén).

Tiéu chuan gia tri hién tai rong la chan thyc
va dwoc cdng nhan rong rai. Bén canh NPV, ty suét
hoan vén ndi bd IRR (Internal Rate of Return) Ia
thwéc do tot, rat dwoc wa chudng dé danh gia strc
khée cta doanh nghiép. Theo dinh nghia, ty suét
hoan vén ndi bo IRR 1a nghiém cla phwong trinh:

NPV = f, +

a+or "taror

Vé&i mirc lai suat ky vong r, néu IRR >
r (<, =), dw an dau tw xem 1a kha thi (khéng kha
thi, hoa vdn) theo tiéu chuan IRR.

Déi voi dw an dau tw, ¢ = —f, = 0 la chi phi
ban dau. Chung ta chi xem xét nghiém ctia phwong
trinh (2) trong R. Phwong trinh nay cé thé vé
nghiém, cé mot nghiém hoac nhiéu nghiém. Chi
nhirng nghiém I&n hon —1 méi cé y nghia kinh té.
Chinh vi thé, chi khi n6 c6 nghiém vuwot qua —1 né
mé&i dwoc coi la cd nghiém thye. Ta ky hiéu (IRR)
la tap cac nghiém thyc I&én hon —1 cla nd. Khi cé
nhiéu nghiém nhw thé, ching ta ky hiéu nghiém the
k 1a IRR,.

Nhirng phat hién dau tién vé IRR phai ké dén
cac cong trinh cda Irving Fisher (1930), John
Maynard Keynes (1936). V& mat toan hoc, IRR 13
nghiém cua phwong trinh twong dwong phuong
trinh dai s& cp n. Tinh duy nhat nghiém trong
(—1,0) duwoc xem xét bdi Boulding (1936) [1].
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Nghién ctru chinh quy vé van dén nay dé cap bai
Pitchford and Hagger (1958) [2], & d6 cac 6ng
khang dinh, néu dong tién chi c6 moét 1an déi dau
duy nhét thi IRR tén tai va duy nhét trong (—1, o).
Lién quan dén nghiém trong khoang (0, +) chuing
ta thdy cac tai liéu [3], [4], [5]. Loi gidi s6 cho IRR
c6 thé tim thay & mot s6 phan mém, trong d6 dang
ké thudc vé Moten va cong sw (2013) [6].

Gan mot thé ky tlr ngay ra ddi, cang ngay
ngwdi ta cang phat hién thém nhivng khiém khuyét
cta IRR ciing nhw tim cach vwot qua cac khiém
khuyét dé. Vi IRR la nghiém ctia phwong trinh dai
s6 cAp n nén co6 thé xay ra trwong hop co nhiéu
nghiém trong (—1, +o0). Khi dé “viéc so sanh ty
suat hoan vdn ndi bo gitka cac dy an loai trir 1an
nhau no6i chung la khéng cé y nghia, viéc so sanh
14 suat v&i ty suat hoan vén ndi bd trong mot dw
an cling khéng co y nghia” [7].

Van dé tiép theo |a khéng ton tai IRR. R&
rang, khi d6 khéng c6 gi d& so sanh véi lai suat
thuc té r. Nguoi ta cling cb6 géng nghién cliru sang
IRR phtrc ([7]), song cac phat hién rat han ché va
con chwa hoan thién. Trwdng hop lai suét bién
thién khong thé gidi quyét dwoc théng qua tiéu
chuén IRR. Trong [8], Magni da dua ra t¢i 18 ly do
dé tim mot dd do mai cho ty suat hoan vén.

Du sao, tiéu chuan IRR ciing cé mot loat cac
wu diém. Strc hap dan cta nd & chd do la dod do
twong ddi (ty 1& phan trdm ng véi chi phi vén)
duéng nhuw truc quan hon so véi sb tién tuyét dbi
NPV.

Khéc phuc nhitng nhwoc diém cha IRR c6
nhiéu gidi phap. St dung ty suét hoan vén ndi bd
hiéu chinh MIRR (Modified Internal Rate of Return)
la mot 1&i gidi thuyét phuc va dwgc cong nhan rong
rai.

2. Ty suat hoan vén néi bo hiéu chinh

Déi v&i dy &n dau tw voi dong tién tw do f
néi trén, dé tién loi, ching ta dat:

a = (ay, a4, ..., a,) voi a; = max(f, 0)

{ft néu f; =0

0 néu x;<0,

To

¢ = (cg,¢q, o) Cp) VOI ¢; = —min(f;, 0)
(0 néu f, >0
B {—ft néu f, <0’
a la dong tién dwong, thwong duworc coi la loi
tire, ¢ 14 dong tién am, thuwong dwoc coi 1a dau tw.
Duw6i day, chung ta chi xét nhirng dong tién cta dw
co=—fo>0,a,=0,
max(ay, ..., a,) > 0, dwoc goi la dong tién thyc té.

an  dau  tw VO

D6 1a dong tién ctia dw an dau tw ma cé bd vdn ban
dau thwe sw va cé doanh thu thuc su.

Ty suét hoan vén hiéu chinh MIRR dwoc xét
dén & [9], [10] ... lién quan chat ché dén tai dau tw.
MIRR dwoc st dung dé xép hang cac dy an dau
tw; n6 dwoc wa chudng khi can so sanh cac dy an
loai trlr nhau hoac cé nhirng xung dét khi str dung
NPV va IRR (xem [11]). D&c biét, co thé st dung
tiéu chuan MIRR trong trwéng hop quy mé dw an
khac khau va thoi gian két thuc dw an khac nhau
(xem [7]).

Pé don gian, sau day ching ta xét trwong
hop lai suat tai dau tw trang v&i chi phi vén.

Gia tri hién tai F~ cta dong tién am c, gia tri
hién tai F* va gia tri cubi cung TV (a) ctia dong tién
dwong a 1an lvot duwoc cho bdi:

F~=PV(c) = Zm,
t=0

n
Qg
Ft =PV = —_—,
(@) Zt_l 1 +0)t

n

TV(a) = Z a,(1+ )", (3)
t=1
Ty suét hoan vén noéi bd hiéu chinh MIRR
dwogc cho bdi (xem, vi du [7], [9]):

T
MIRR = |——= —1. (4)

n|TV(@) SR, a(1+ D)
PV(c) noc(1+i)t

e+
=+ l)\/Z?_Oct(l ne
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nén ching ta cé thé tinh MIRR thong qua i, F* va
F~:
MIRR = (1 + 1) nw/F’L/F_ —1. (5)
Tech6 F~ > 0, F* > 0, MIRR luén xac dinh,
duy nhatva MIRR > —1.
C6 thé viét (5) dwéi dang
MIRR + 1\" F*
( 1+1 ) T F
Ré rang NPV = F* — F~ nén chung ta nhan
dwoc
MIRR — i\"
NPV =F ||1+———) -1
[( 1+ ) l
=F7[(1 + epyrr)™ — 1],

(6)

trong do
MIRR — i
e (7)
1+
duwoc xem la moét dang clia hiéu qua kinh té.

€MIRR

Néu 13i suat ndi tai MIRR vuwot qua 13i suét i
thi ey rr dwong; trai lai, néu MIRR chuwa dat |3
suét i thi ey ;rr @m. Mau sé 1 + i dung dé chuan
héa mirc d6 gia tang |&i suat, va ey rr duoc dung
dé do mirc do hiéu qua kinh té cda dw an.

Khi Iai suét bién thién, goi 1ai suét & ky ther ¢
la i, > —1.Dat i = (iy, ..., i) la véc to & suét,
cac cong thire (1), (3) tré thanh:

n
f
NPV = — Z
RAPACETS

t _ ,
a+rny WM

n
Ct
F~ = PV(c) = +Z :
(©) = L+ (A+i)

+ _" at )
F_PV(a)_;(1+i1)...(1+it)' 3)

Cong thire (4) van con hiéu lwe. Tuy nhién,
can thay lai suati & (5) - (7) b&i chi sb tang trwdng

trung binh (average growth rate) i=
VA +i) .. (1+i,) -1
MIRR = ia) " 1
~\PV(c) ,
F+
=[1+1) |=— -1,
0o (2)

To

B MIRR — i\"

NPV =F <1+—,> -1
1+1 (6')
=F7[(1 +eyrr)™ — 1],
trong do

_MIRR—& . -

€MIRR = 141 (i ).

Cac dai lwong NPV, MIRR, F*, F~ ... phu
thudc vao véc to 1ai suét i. Khi can chi rd ching
phu thudc vao i chung ta sé viét NPV(i), MIRR(i),
F*(i), F7(i) ... twong &ng. Néu I&i suét khong
dbi, ta viét chi cai i nhw thwong 1é hodc bé di han.

Tinh MIRR trong Excel khi 13i suat c¢6 dinh
hay bién thién co6 thé xem & [12].

3. Méi lién hé giira gia tri hién tai rong, 1ai suat
IRR va MIRR

Khi 1ai suat khéng déi, tiéu chuidn MIRR 13
twong thich véi tiéu chuan NPV. Diéu nay da duwoc
noi dén & [9], [10]. DBéi véi trwerng hop I4i suat thay
ddi, chung toi dwa ra ménh dé sau day néu 1én méi
quan hé gitra MIRR v&i NPV.

Ménh dé 1. B6i v6i dong tién thuc té f va
véc to 1ai suét i, cac gia tri NPV (i), MIRR(i) — i
ludn cung d4u; hon niva, néu mét trong ching bang
khéng thi gia tri kia cling bang khong, cu thé 1a:

(i) MIRR(Q) = i < NPV (i) = 0,
(i) MIRR() > 1 & NPV (i) > 0,
(i) MIRR(i) < i & NPV (i) < 0.

Chirng minh. Trwdc hét

NPV(i) F~(i)+F*(i)—F (i)
F-() F-(0)

_FH)

7o > °

cung v&i (5°) dan dén

MIRR(i) — 1 = o (@)
(H—-1=(1+1) F(D) -1

, NPV (i)™
- (1+n)<(1+ 0 ) —1>.
Honntra,1+1> 0,F (i) > 0 nén
MIRR() —i>0 < 1+ NPV (D) >1
F=()
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< NPV(i) > 04

Chang ta nhén duwoc (ii). Cac trwdng hop
khac lap luan twong tu.

Ménh dé 1 khang dinh rang, tiéu chudn MIRR
twong dwong vé&i tieu chudn NPV ké ca trong
trwdng hop 13i suat bién thién, cé diéu phai so sanh
MIRR(i) v&i chi sb tang trwdng trung binh i. Ciing
lwu y rang, khi 1ai suat khéng déi, i va i dwoc thay
thé béi 1ai suét i thong thwong.

Hé qua 2. Gia si¥ f la dong tién thuc té va lai
suét i > —1 khoéng dbi. Khi do:

i) NPV(i) =0 & MIRR(i) =i < i€ (IRR).
i) NPV (i) >0 © MIRR(i) > i.

i) NPV (i) >0Vi>—1 < MIRR(i) > iVi>
-1.

iv) C6 thé thay déng thoi cac bat dang thirc & (ii),
(iii) b&i = , < hoac <.

R& rang, (i), (ii) (iii) trwc tiép suy tr Ménh dé
1 va tir dinh nghia ctia (IRR). C6 thé kiém tra dau

"=" " <" & (iv) tr chtrtng minh cia Ménh dé 1.

Trong mét sb trwong hop, NPV(i) ludn gil
d4u, khang dinh (iii) la c6 ich.

Vi du 1. Nhiéu tac gia da xét dong tién f =
(—10,30,—25) lam minh hoa cho ly thuyét cta ho
(chang han xem [8, Vi du 2]). Coi lai suét i cb dinh,
khi d6

25
1+i (1+10)2

Theo Hé qua 2 (iv), MIRR(i) < i v&imoii >
—1. C6 thé kiém tra diéu nay, chang han:
MIRR(—0.2) = —0.3006 < —0.2, MIRR(0) =
—0.0742 < 0, MIRR(0.4) = 0.3586 < 0.4 ...

B6 dé 3. Gia st lai suét i khong déi, (IRR)
khéong trébng va goi IRR, la mot nghiém cla
phwong trinh IRR. Xay ra cac két qua sau day:

i) Néu i = IRR,, thi MIRR(i) = i = IRR,.

i) Néu i < IRR;, thi MIRR(i) < IRRy.

iii) Néu i > IRR,, thi MIRR(i) > IRR,,.

Bb dé& nay da néu & cac bat dang thirc (13),
(14) trong [13], tuy nhién & d6 nhém tac gia khong
néi ré IRR; la mét nghiém cua phwong trinh IRR.

NPV(i) = —10 + <0, i>-1.

To

Sau day chung t6i dwa ra chirng minh rd rang hon.
Nhirng ban luén khac sé dwgc néu ra sau Binh ly
4.
Chirng minh. Tt (5) chdng ta nhan duoc
NIt
U O -y =0
(1 4+ MIRR())"
= F*(IRR;) — F~(IRR)).

Tw do,
1+ D"F* ()
(1 4+ MIRR())"

= F*(IRRy)

+ F~(IRR}) — F~ (i)

1 n
1 yn—t
(1+ MIRR(i))"; @+

N Z 1 1
_1Ct (I +IRR)E (1 +0)F
1 T
(1 4+ IRR )"

Z a,(1 + IRR)™ . (8)
t=1

+ Néu i = IRR;, sb hang thr hai & vé trai
cua (8) triét tiéu, (8) tré thanh:

1 1
(14 MIRR())® (1 +IRR)"
hay MIRR(i) = IRR,.

+ Néu —1 < i < IRRy, sb hang th¥ hai & vé

trai ctia (8) am, tir do:
n

1 e
(1 + MIRR())™ Z S

t=1

n

1
> WZ a;(1+ IRRk)n_t.
t=1
Vay,
(1 4+ IRR)" a1+ IRR )™t

(1 4+ MIRR())" a1+t
= IRR} > MIRR(Q).

+ Lap luan twong ty doi voi trwedng hop i >
IRR, > —1.

Déi v&i dong tién khong théng thuwdng van cé
thé IRR la duy nhat, hodc NPV (i) > 0 Vi, hoac
NPV (i) > 0Vi, hodc cac dau béat ding thic
ngwoc lai. Binh ly sau day nghiém dung ca voi
trwong hop dong tién khdng théng thudng.

Dinh ly 4. Gia s dbi vai dong tién thuc té f,
|ai suét i khong dbi va phwong trinh IRR ¢6 nghiém
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IRR* duy nhét k& ca boi trong (—1,+ ). Cac
khang dinh sau la dung:
i) NPV (i) > 0 v&i moi i # IRR* = MIRR(i) > i
v&imoi i # IRR".
i) NPV (i) < 0 v&imoii # IRR* & MIRR(i) < i
v&imoii # IRR”.
ii) Néu NPV (t) d6i dau khi t qua IRR* thi MIRR bi
kep gitra i va IRR*, cu thé la:
Néu i < IRR* thi i < MIRR(i) < IRR".
Néu i > IRR* thi IRR* < MIRR(i) < i.

Chirng minh. Khang dinh (i), (i) suy trwc tiép
tr Hé qua 2.

Dé ching minh (iii), tr gia thiét, NPV c6 thé
dwoc viét dwdi dang

NPV (t) = (t — IRR*)?g(t) (9)
trong d6 £ la s6 boi clia nghiém IRR* clia phwong
trinh IRR, g(t) la ham lién tuc trong (—1, + ) va
khong triét tiéu trong khoang nay.

Vi NPV (t) ddi dau khi t qua IRR* nén ¢ 13
mot s6 1&. Hon niva, vi g(t) la ham lién tuc nén no
gitr ddu trén khoang (—1, + o). Lai c6
thw(t —IRR*)?g(t) = Jim NPV (t) = fo < 0.

Vay g(t) < 0 v&imoit > —1.

Gidsr i < IRR*. Ttr (9), NPV (i) > 0. Theo
Ménh dé& 1, MIRR(i) > i.

B4t déng thivc MIRR(i) < IRR* suy ra tir B6
dé 3 (i). Vay i < MIRR(i) < IRR".

Gidasri > IRR*. Ttr (9), NPV (i) < 0. Theo
Ménh @& 1, MIRR(i) < i.

Khang dinh IRR* < MIRR (i) nhan duoc tir
Bb dé 3 (ii). Vay IRR* < MIRR(i) < i, (iii) dwoc
chrng minh.

Nhan xét

1) Céac bat dang thirc & (iii) dwoc nhac dén &
[11, tr. 327], nhwng chi v&i vai tredng hop don 1€.

2) Béi voi dong tién thdng thwong thi IRR 1a
duy nhat, NPV (t) dbi d&u khi t qua IRR va do do
xay ra (iii).

3) Diéu kién NPV(t) dbi dau khi t qua IRR &
(iii) khdng bd qua dwoc. Xét Vi du 3 & dudi.

To

4) Hinh 7 va Hinh 8 trong [13] dan t&i hiéu
nham (iii) la:

ii*) Néu i < IRRy, thi i < MIRR(i) < IRR.

Né&u i > IRR, thi i > MIRR(i) > IRR,.
ké ca vai dong tién khong théng thwong. Thyc ra,
trong trwdng hop téng quat, (iii*) khéng dang, xem
Vidu 4 & dwoi.

Vidu 2.

Xétf =
(-100,80,—40,90,30,—120,70,90), i = 10%
néu ra trong [8, Vi du 6].

Mac dau day la dong tién khéng théng
thwong nhung chang ta thdy IRR = 0.2245 duy
nhat va NPV(t) dbi dau khi t qua IRR. Lai c6 i <
IRR, theo Dinh ly 4 (iii) sé& xdy ra i < MIRR <
IRR.

Dé kiém tra, tinh toan cu thé chung ta nhan
duwoc:

NPV =38.96 > 0,F~ = 207.57,F* = 346.53,
MIRR = 0.12737.

Nhw vay, da xayrai < MIRR < IRR nhw doi

hdi cta Dinh ly 4 (iii). R6 rang

MIRR — i

Vi du 3. Xét dong tién thuc té (-9, 30,—25)
(trong [8, Vi du 2], Magni xét dong tién (—10,
30, —25)).

O day, IRR = 0.6667 duy nhat, NPV (i) < 0
vGi i # IRR. Tinh toan chi tiét c6 thé thay:

Vi i = —0.1thi MIRR = —0.1770:
MIRR < i, nhwng khéng xay ra IRR < MIRR < i.

V6&ii = 0.2 thi MIRR = 0.1686: MIRR < i,
nhwng khéng xay ra IRR < MIRR < i.

Vi du 4. Xét dong tién f=
(=1000,3580,—4260,1684.8) néu trong [14,
Bang 2].

Dong tién f khdng théng thwong, cac ty suét
hoan vén ndi bd 1a IRR, = 0.08,IRR, =
0.20, IRR; = 0.30. Bang 1 dwa ra két qua tinh toan
cac gia tri hién tai rong NPV, cac ty suét loi nhuan
MIRR trng vé&i mot sb gia tri cha |&i suét i.
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Sép sép theo thi tw tang dan céc lai suét i,
IRR;, va MIRR chung ta thu dwoc Bang 2.

Nhw vay, trir ba gia tri diu tién va hai gia tri
cudi cling cua lai suét tac dong, dbi vai cac 1ai suét
& mc trung binh (i = 0.10,0.15,0.2), MIRR
khéng bi kep gitra i v&i IRR, cu thé la:

Véi i =0.10<IRR, =0.20, MIRR =

To

0.09998: Khéng xay rai < MIRR < IRR,.

Véi i=0.15<IRR, =0.20, MIRR =
0.14997 < i = 0.15: Khéng xay ra i < MIRR <
IRR,.

Voi i =0.20 > IRR; = 0.08, MIRR va i
trang nhau, MIRR =i = 0.15: Khéng xay ra
IRR; < MIRR < i.

Bang 1. Gia tri NPV va MIRR theo li suét i ctia dong tién & Vi du 4

i -0.05 0 0.05 0.15 0.2 0.35 0.5
NPV | 13.2672 4.8000 0.9718 -0.3005 -0.3452 0.0000 -0.8230 -7.4667
MIRR | -0.04927 0.00030 0.05007 0.09998 0.14997 0.20000 0.34989 0.49871

Bang 2. Tht tw cac ty suat loi nhuan tir dong tién & Vi du 4

i Tht tw tang dan sgn(NPV)
005| i MRR IRR, IRR, IRR; +
000 | i MIRR IRR, IRR, IRR; *
005 | i MIRR IRR, IRR, IRR; +
0.10 IRR; MIRR i IRR, IRR; -
0.15 IRRy, MIRR i IRR, IRR; -
0.20 IRRy, i MRR IRR, IRR; 0
0.35 IRR; IRR, IRR; MIRR i -
0.50 IRR; IRR, IRR; MIRR i -

4. Két luan Tai liéu tham khao

Bai viét lién quan chl yéu dén cac duy an dau
tw, nhung ngudi doc dé dang mé réng sang cac
dw an cép vén.

Ty s6 hoan vén ndi bo hiéu chinh MIRR dwoc
trinh bay trong céac truéng hop 1ai suat cb dinh va
ai suat bién thién. Ching tai chi ra rang, tiéu chuan
NPV la théng nhét véi tiéu chuan MIRR ké ca trong
trwdng hop lai suét bién thién, mién 1a can phai so
sanh MIRR(i) vé&i chi s tang trwdng trung binh i.
Trong trwéng hop dong tién thwe té, 13i suat khong
ddi va NPV (t) ddi d&u khi t qua IRR duy nhét thi
MIRR bi kep gitra i va IRR. Cac vi du chng té
rang, diéu kién dbi dau ctia NPV (t) khéng bd qua
duwoc. Hon niva, véi dong tién bat ky, cé thé xay ra
MIRR khdéng bi kep gitra i va IRR, trai v&i nhirng
suy di&n & Hinh 7, Hinh 8 cla tai liéu [13]. D& minh
hoa cho cac phat hién, cac dong tién dé cap dén
trong bai bao dwoc |4y ra tlr cac tai liéu da cong bd
réng rai.
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