
D@ xua't phu'dng phap giai 
bai toan ca'u true vO'n tO'i uu 

NGUYEN ANH THu'· 

Tom t~t 
C!l'u true von to'i t(U (optimal capital structure) c6 y nghia qtc kY quan tN,mg tlrfi vt7i nu;i doanh 
nghi~p, vi n6 chl ra du(Jc kha nang trfi da h6a gici. tri doanh nghi~p. Vt7i m~ttc tieu tim kieln m9t 
phuong phttp xac c1inh cttu true von to'i liu, ma cac doanh nghi~p. ki eel cdc doanh nghi~p nho 
VO vita, CO thi Gp d?~ng c111(JC frong t/11/C ti~n, nh6m toe gia dii.nghien ClfU d& xudt phliOng phap 
li;ip (iterative methods) trong roan hqc ai giai bQi loan tim d{u true vlfn tifi liu . .Phucmg phap nay 
co m()t so' liu dilm, nhu: ke't qua co d9 tin q1y cao, do n&n tang cua no Ia plulong pluip toan h9c 
011(/C thifa nh(in r()ng rfii; t/(Jn gidn khi tfnh toan, !hifc hi?n dLt(JC tren COC may tfnh CO nftan bang 
chLfCing trlnh excel thOng dfing va qua tr!nh tfnh chi c&n dl!a vao cac sri li~u roi rc,u: cua vrfn l(li 
nlu1ng thoi tliim khac nhau. 

Tit kh6a: dlu tnic volz to'i tru, gia tri doanh nghi?p, p/n((Jng phap 1(/p 

Summary 
Optimal capital structure is extremely important to all businesses, as it indicates the possibility 
of maximizing corporate value. With a purpose of finding a method that determines the optirnal 
capital struc/Ure for enterprises including SMEs to apply in practice, the authors have studied 
iterative method in mathematics to solve the problem. This scheme obtains such advantages 
as results with high reliability because of its mathematical foundation widely recognized; and 
simple to calculate, using a personal computer with common excel programs and calcula1ion 
process only based on the fragmentary data of capital in different times. 

Keywords: optimal capital structure, corporate value, iterative method 

GI(H THI¢U C(J SCJ L Y TIIlJYET 
vE CAU TRUC VON TOT uu 

Cho dc'n nay, vi~c xac djnh ca'u true 
v6n tO'i lfU cua doanh nghi~p vftn dang Ia 
chu d~ nghien cuu quan tr9ng. DO'i voi 
cac doanh nghi9p, quye't dinb ca'u true 
v6n tac d(>ng lrtfc tic'p len chi phi sl't d1,1ng 
v6n blnh quan (Weighted Average Cost 
of Capital - W ACC), qua d6 tac d(>ng len 
gia tr~ doanh nghi¢p. Xac djnh dtt<jc ca'u 
trlic v6n tO'i lfU, ta i d6 W ACC nho nha't 
va gia trj doanh nghi~p Ion nha't Hl tO'i da 
h6a W giau c6 cliU chu Sd hli'u- ffil,IC tieu 
quan tri cua ta't ca cac cloanh nghi¢p. Tac 
gia da ch9n m(>t phttdng phap toan h9c 
kha don gian, cl6 clang cho doanh nghi~p 
SL( d~lng trong th~tc te' d~ xac djnh ca'u true 
v6n t6i ti'U, d6 Ia phttong phap l~p. 

Cho de'n nay, ca'u true v6n vfin Ia chu d~ nghien 
cU'u n6ng cua nghicn CUll tai chlnh, voi Stf ra doi, phat 
tri€n eua rat nhi~u ly thuye't, nhtt: ly thuyc't danh d6i, 
ly thuye't tr~t ttf phan h~ng, Iy thuyc't thai di€m thj 
tntong ... Trong d6, Mocligliani va Miller ( 1958, 1963) 
va Iy thuye't danh d6i thll'a nh~n St! ton t~i cua ca'u true 
v6n tO'i u'u. 

Theo Modigliani va Miller (1963), doanh nghi~p 
nen tang Slt d1,1ng n<j d€ t~n d1,1ng t6i da l<ji ich cua 
n<J la ta'm la ch§n thue' (giam thue' thu nh~p doanh 
nghi~p phai n(,)p) o€ lam tang gia tr~ doanh nghi~p. 
Cang stt d~1ng nhi~u n<J, gia trj doanh nghi~p cang 
tang, do d6, di6m t6i Lfu t~i di6m gfin sat voi I 00% 
nq. H:,ln che cua eua M odigliani va Miller (1963) Ia 
nhG'ng gia djnh ngiJ t ngheo trong mo hlnh nghien clru 
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khong t6n t:;ti trong th~tc te', cling nhu chua tlnh c1e'n 
tac d(>ng ctia cac nhan to, nhu: chi phf pha san, chi 
phi d:;ti di~n ... 

Ly thuye't danh ooi chi ra h:;tn che' trong nghien cuu 
ctia Modigliani va Miller (1963) la trong th~tc tC' 100% 
n<J khong th~ H\ ca'u true von toi u'U lam toi da h6a gia 
tr! cti a doanh nghi¢p, vi khi gia tang sii' dt,mg n<j eli ng se 
lam phat sinh chi phi khting hoang tai chinh lam giam 
d~n va sau <.16 triet Lieu ldi ich ctia tam hi ch~n thuC'. 
Do <.16, di~m toi Lf~l Ut di~~ l<Ji ich c~n bien va chi phi 
C~n bien khi gia lang Sl( d~tng n<j can bhng voi nhau, t~i 
d6, w ACC tha'p nhat va gia tr! doanh nghi~p cao nhat. 
E>ieu nay c6 th~ au<:Jc ly gi<1i m<?t each t6m t~t nhtt sau: 
Ban d~u . khi gia tang sti' d~;~ng n<j, l<ji ich sl't d~;~ng n<j 
lon hdn chi phi sl't d~mg !1(.1, do c16, W ACC giam xuong 
con gia tr! doanh nghi~p tftng len; Khi l<ji fch va chi phi 
Sl( d~;~ng n<j can bhng voi nhau, doanh nghi~p a:;tt c1Lf<jc 
di6rn ca'u true von toi uu, WACC la nho nha't va gia tri 
doanh nghi¢p Ia JOn nha't; N€u ti€p r~;~c tang sii' d~;~ng n<J, 
l<Ji feb sti' d~;~ng n<J nho hdn chi phi gia tang, do tudng 
ung voi muc rui ro tang len, thl chu n<j se yeu du Hii 
suat vay cao hdn, chu sCI hi1u cling yeu du ty 19 sinh 
lOi cao hdn, W ACC tang len con gia tri doanh nghi¢p 
giam d~n. 

Ly thuye't danh doi cung cap Cd sd ly lu~n v€ Slf 
t6n t:;ti va m<)t so each tie'p c~n d€ xac d!nh ca'u true 
von toi lfll Ia (I) Xac djnh di€m can b~ng gifra l<ji ich 
sl'r d~1 ng n(1 va chi phi sti' d~1ng n<J; (2) Xac dinh di~m 
chuy€n tiC'p gii1a tac d<)ng thu~n chi~u va ngu<jc chi6u 
cl'1a cau true von len gh1 tri doanh nghi~p; (3) Xac d!nh 
ty I ~ n<j ma t<;ti d6 W ACC Hi nho nha't. C6 th€ di~m 
qua rn(>t s6 nghien cuu th~tc nghi~m sl't d~;~ng cac each 
ticp c~n neu tren d€ giai quye't bai toan xac ainh ca'u 
true VOn lOi L(U. 

Til' cong thuc tinh W ACC: W ACC = E/(E+D)x R~, 
+ 0/(E+D) X Rl) X (1-T) (Trang d6: E 1a gia tri von chti 
sCJ hi1u cua doanh nghj~p; D Ia gia tri n<j vay cua doanh 
nghi~p; Re Ia chi phi v6n chu so bi1u; R

0 
Ia chi phi phi 

n(j vay; T Ia thue' sua't thue' thu nh~p doanh nghi~p; 
(1-T) Ia const; Rn(l-T) la chl phi n(j vay sau thue\ 
Brigham and Daves (2010) da dua ra cac budc tinh 
toan va lhlfc hi~n tinh d{u trUe v6n t6i lfU cho cong ty 
Strasburg Electronics nhu sau: 

-Buck I: Voc tfnh chi phi sti d~;~ng n(} U;li cac ry I~ n<J 
khac nhau. S6 li~u do ngan hang d~u ttt cua Strasburg 
Electronics cung cap, d~ta tren phan tich tlnh hlnh va 
tli6n v<;>ng nganh kinh doanh, rui ro kinh doanh, bao cao 
tai chlnh, tlnh trl,lng cong ngM hi~n t~i va khach hang ... 

- Buoc 2: Voc tinh chl phi von chu sCI hftu. Sti' d~mg 
cong thuc Mo blnh djnh gia tai san von (CAPM). 

- BLrdc 3: Vdc tlnh W ACC. Bilng each thay so 1i¢u 
t~ i BLtoc I, BLfdc 2 vao cong thuc ( 1) d€ th~tc hi~n tinh 
WACC tl,li cac m(tc ty 1~ n<:J, b~t afiu til' 0% va tang d~n 
theo nac I 0% cho de'n khi tY I~ n<;1 dl;lt 100%. 

- Bu(1c 4: Voc tinh dong ti€n tlf do (free cash flows
FCF). 

- BLroc 5: Xac d!nh gia tr! gia tr! doanh nghi~p 
(GTDN = FCF/W ACC). 
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Sau qua trinh l~p di l~p l~i neu tren, 
Brigham va Daves (2010) chi ra clfu o11c 
v6n toi U\1 cua Strasburg Electronics la tY l~ 
n<:J 40% t:;ti W ACC thap nhat la 11,63%. 

M<)t so tac gia cling da sti' d~;~ng 
phudng phap ctia Brigham va Daves 
(20 I 0) trong thlfc nghi~m nhu Gardner va 
c()ng Slf (20 I 0) M tlnh diu tn1c v6n toi 
u'tl cho Microsoft, con Pertiwi va c<)ng sv 
(20 13) xac d!nh diu true v6n t6i Lfll cho 
cac doanh nghi~p che' bie'n thtfc phffm cua 
Indonesia. 

DE xu~ T PHu'<JNG PIIAP 
L~P D~ GIAI BAI TOAN 
TIM CAU TRUC VON TOI uu 
C6 th6 tha'y, phudng phap nhu tren 

con mang tinh thu cong. Ben C<:tnh d6, 
e16i voi cac nude dang phat tri€n nhu 
Vi¢t Nam, vi~c tlm du b9 s6 li~u phU 
h<:Jp d6 ph~;~c v~;~ tinh toan la khong ddn 
gia n (tinh toa n cua Gardner va c<)ng Slf 
(2010) phiii sti' d~;~ng M thong xe'p h~ng 
tin nhi¢m S&P ... ). VI v~y. vi~c do tim 
m<)t phudng phap moi ddn gian, c6 th€ 
ap d~;~ng ca (J nhi1ng doanh nghi~p nho 
va vil'a la nhu du cua dai da so cac 
doanh nghi~p Vi~t Nam. 

Tac gia de xua't sti' dvng cong thlfc tinh: 
w ACC = E/(E+D) X RE + D/(E+D) X 

RD X (1 -T) (1) 

Tuy nhien, dn b0 sung m<?t s6 gia 
lhic't va bi6u di~n du'<jc chi phi von chtl sd 
hftu (RF.>) va. chi phi phi n<:J vay (,!{n) cluoi 
d~ng ham cua n<J vay (D). C~;~ the: 

- Gia thie't E Ia const (hil ng s6) xac 
djnh ty 1 ~ n<:J t6i tfu khi D thay doi. 

- v&, R": Thea Chudng trlnh giang day 
kinh tC' Fulblight, Binh d~ Modigliani
Miller II kbi c6 thue' mo t:a R,_ b~ng d~ng 
ham nhu sau: 

R£ = R'-' + ( 1-T) x (Ru- R0 ) x DIE (2) 

Trang d6: R v Ia chi phf von ctia doanh 
nghi~p khong vay n<j (Ru = FCFN t:. voi 
doanh nghi~p khong vay n<;1 U c6 dong 
ti€n llf do hang nam Ia FCF; V u Ia tong 
gia tr! ctia doanh nghi~p khong vay n(}). 

- V6 Rl): Theo Ross, Westerfield, 
Jodan (2008), thl khi doanh nghi~p vay 
n<J It, n<:J c6 th~ dtl<Jc coi Ia phi rl'Ji ro ; R

0 
Ia const. Khi cloanh nghi~p vay n(j nhi~u, 
n<;1tro nC:n rui ro, Rn tang len khi tY 1~ n<;1 
tang len hay Rn tang phi tuye'n voiD va 
c6 th€ du<;1c 1110 ta mQl each tong quat: 

R0 = RDo +ax D2 (3) 

Kinh te v;, Dl! bao 



HlNH: E)~c TUYEN cuA HAM s6 F(D) 

f (D) 

Muc d9 tang phi tuyen phl) thut)c vao 
h~ so a, vdi: 0,01 Sa$0, 1 

Thay (2) va (3) vao ( I ), ta c6 phttong 
trlnh sau: 

WACC = EI(E+D) X IR0 + (1-T) X 

(Ru- Rl>) X 0/El + D/(E+D) X 

I Rno + a x 0 2] x (1-T) ( 4) 
Theo Ly thuyc't danh d6i, ca'u t:nlc 

von toi u'U d<:tl t:;li di~m W ACC(D) nho 
nM't. Con ham so W ACC(D) Hi. mt)t 
duong cong, Ja ham phi tuyen theo bien 
D. V1 vh, thco toan h9c, xac d[nh cli~m 
CtfC ti~u (min) cua ham w ACC(D) cling 
chlnh Ia Lim nghi(!m toi U'u du1 h~un 
WACC(D), lhl phai lay d<:to ham b~c 
nhat cua ham W ACC(D) theo bien D cua 
(4) 1a dWACC/dD va t<:ti di~m cl~o ham 
b~c nhat cua ham W ACC(D) = 0 chlnh 
Ia diem WACC min. E)~t dWACC/dD = 
f(D). Ta c6 : 

f(D) = { (2-T ) x (R - Ru) x [EI(E+D)]} 
+{axE x 0 2/[(E+Df]) + [(T x ax 0 3)/ 

(E+D)] + f(t-T ) x (Ru- ROo) I + [(3 x ax 
T - a) x 0 2] (5) 

Ta thay f(D) Ia d~ng phi tuyc'n c6 d<:tng 
nhlf Hlnh. 

Tren Hlnh ta Jay di~m OK bat ky, ct9 
doc tf:li OK dU'<Jc bieu th[: tg~o = II [df(DK)/ 
dD] 

Bai roan c1(1t ra ?J day fa: tim D uJ'i uu 
(D.), t(li do, WACC min, tu(fng du(fng:f(D) 
= dWACC/c/D = 0 (Hlnh). 

Vai m~1c tieu tlnh toan nhU' tren, ct6ng 
lhoi c16 khftc plwc tfnh toan thll cong dang 
dtt<;ic m(>t s6 nghien c(tu s{t d~1ng nhU' eta 
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phan tich (J tren, thl dn tim ciU'<Jc m9t phll'ong phap tinh 
toan, ma ae chi vdi DK ba't ky va b9 dft li~u d n c6 kbong 
qua phuc t<;~p, doanh nghi~p c6 th~ stt dl)ng chuang trlnh 
excel thong d~mg xac cl[nh clU'{.1C dfu true von (cy 1~ n<;j) 
t6i u'U. Nh6m tac gia cl~ xuat stt dl)ng phU'ong phap tO<lll 
hoc, d6 Ia phU'dng phap l~p etc! giai bai toan xac d[nh CtfC 
trj cua ham phi tuyen W ACC(D) tim cffu trUe v6n t6i u'U 

nhU' sau: 
E)~ Om dU'<JC di~m OK bfft ky ' ma f(DK) = reo·) = 0, 

ta phai tim phU'ong phap, ma khi cho tn.tac gia tr! DK bat 
ky cua doanh nghi~p. ngh1a Ia xac ct[nh ClL(<,1C gia tr! cua 
f(DK), thl c6 th6 Linh Cltf<Jc cti6m Ian c~n DK+I vdi khoang 
each g so v6i OK, M xcm f(DK+1) c6 bhg 0 hay khong. 
N€u f(DK+I) = 0, th1 DK+J chlnh Ia o ·va ltl di6m toi lfu. 
Neu f(DK+l) # 0, thl phcli ti€p t~1c cho ct6n k!:i f(DK+.) 
= 0. Phttdng phap d6 chinh la SLf dt.,.~ng chuoi Taylor 
(Luenberger va Yc, 2008). 

Vl v~y, ta trien khai Taylor dGi v6i ham f(O) va c6 
phuong trlnh g&n dung quan tr<;mg sau: 

f(DK+ g) ::::: f (OK) + g X df(OK) (6) 
Trong d6, df(OK) chlnh Ia d~o ham b~c 2 cua 

WACC(D). 
Cong thuc (6) cho phep tinh f(DK+ g) khi biet DK, g 

va df(DK). 
Neu diem OK~ Ia cli~m Cl/C t:rj cua WACC (D), ngh1a 

Ia d~o ham cua W ACC(D) ~i D" ~ Ia: f(DK~) = 0. Vi 
v~y: f(DK) + g X df(OK) = 0 (7) 

~uy ra: g X df(OK) = - f(DK). V~y, h~ so tri~n k:hai 
chu6i la: g =- f(DK)/df(DK) (8) 

Do: DK+I = D K + g (9) 
Nen, khi thay (8) vao (9) ta c6: 
DK+I =OK- f(OK)/df(DK) (10) 

Nhlf v~y, at! tinh dU'{.1C DK+I' cfin tlnh them df(OK) la 
cl~o ham b~c 2 cua W ACC(D). Thtfc hi~n d~o ham c16i 
vai f(OK) - cong thuc (5), ta UL({.1C: 
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df(DK) = { [ -2 x (2-t) x (Rno -Ru) x E]I(E+D?} + { [2 x a 
x £ 2 x D]/(E+D)2} + {[T x ax (3 x E x 0Z+D3)]/(E+D)2} 
+ {I (l-t) x (Ru- Rno)]/(E+D)} + {[(3 x ax T -a) x (2 x E 
X D+D2)]/(E+D)} (11) 

Thay ke't qua d~o ham b~c nha't cua ham WACC(D) 
la f(DK) - cong thU'c (5) va d~o ham b~c hai df(DK) -
cong thuc ( II ) vao cong thuc (10), ta c6 cong thuc chi 
tie't xac djnh DK+t nhlf sau: 

{(2-T) x (R - Ru) x [E/(E+D)]} +{axE 
x D2/I(E+Df ]} + [(T x ax 0 3)/(E+D)] + 

D = D _ I ( I - T) x (Ru - ROo)] + [(3 x ax T - a) x D2] 

K+t K {[-2 x (2-t) x CRuo-Ru) x E]/(E+D)2 } + {l2 
x ax E2 x 0 ]/(£+0 )2 }+ {[T x ax (3 x E 
x 0 2 +03))/(E+D)2 } + {[(1-t) x (Ru- R

0 
)l/ 

(E+D)} + { [(3 x ax T - a) x (2 x Ex D+D~)]/ 
(E+D)} 

(12) 
Nhlf vh, chi din c6 gia tri ba't ky OK v6i b9 s6li~u 

g6m cac gia trj g6c E, Ru• ROo. RE. T thay vao cong thuc 
( 12) Hi c6 th6 tlnh ra DK+t ' Qua trlnh dtf\Jc l~p l~i v(1i 
D I,D2 •...• DL, DK+l'' .. va se dung l~i khi DK+I~ OK. E>6 Ia 
di~m h()i t~1 v~ gia tr! t6i lfu cua 0 Ia o·. 

C6 thi t6m tAt qua tiinh tinh toan tlm D t6i lfu (0 *) 
theo phlfang phap l~p nhlf sau: 

- Chufi'n bj s6 li~u d~ u vao g6m E, Ru, ROo, RE.T 
wang ung v(1i DK ba't ky (g<;>i la D) . 

- Tinh g ia tri d~o ham b~c 1 cua W ACC theo cong 
thuc (5). 

Tlnh gia trj d~o ham b~c 2 cua W ACC theo cong 
thuc ( 1 1 ). 

Tinh D
1 

theo Do bhng cong thuc (12); tinh D
2 

theo D
1 

TAl L~U THAM KHAO 

b~ng cong thU'c (12) ... ; tinh DK+I theo DK 
b~ng cong thU'c ( 12). 

Khi DK+l ~ DK th1 dung 1~i. 

KET QUA AP DVNG 
PHUONG PHAP L~P A 

TRONG THl)'C NGHI_l3:M 

Sti dl} ng phlfang phap l?p dlf\Jc d~ xua't 
nhlf a·en, v(1i s6 1i~u ddu vao cua cong ty 
Strasburg Electronics da dlf\JC Brigham va 
Daves (20 10) sti dl}ng, nh6m tac gh1 ci1ng 
tlnh UL(\JC ty I~ n\J t6i tru cho Strasburg 
Electronics. Sau 11 blf(1c tinh l ~ p , thl ra 
ke't qua o t6i ttu (D*) Ia 33,7%. Tua ng 
(fng t~ i ty I~ n\J t6 i L(U nay, thl WACC min 
= 11,3%. Ket qua nay giln dung v(1i ke't 
qua tlnh theo each thuc cua Brigham va 
Dave (2010) cho ra D t6i ttu (D' ) Ut 40%, 
ttfang ung W ACC min= 11,63%. 

E>i~u d6 chU'ng to: Giai bai roan ca'u 
true v6n t6i lfll bhng phttang phap l~p 
do nh6m tac gia d~ xua't ciing ra ke't qua 
dang tin c~y. Phttang phap nay c6 nhi~u 
lfu diim, nhlf: ket qua c6 d9 tin c~y cao, 
do n~n tfmg cua n6 la phlfang phap toan 
hQc dttqc thua nh~n r()ng rai; dan gian khi 
tlnh toan, th~C hi~n dl!\JC tren cac may 
tinh ca nhan bhng chuang trlnh excel 
thong dl}ng va qua t:rlnh tinh chi dn d~a 
vao cac s6 li~u roi r~c cua v6n t~i nhung 
thoi diim khac nhau.D 
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