Pé xuat phuong phap giai
bai toan cau tric von toi uu

NGUYEN ANH THU"

Tém tit

Cdu trike von 161 wu (optimal capital structure) cé ¥ nghia cuc ky quan trong doi voi moi doanh
nghiép, vi né chi ra dige khd ndng t6i da héa gida tri doanh nghiép. Véi mue tiéu tim kiém mot
phuong phdp xdc dinh cdu triie von t6i uu, ma cde doanh nghiép, ké ci cdc doanh nghiép nhé
va vita, c6 thé dp dung diege trong thice tién, nhém tde gia da nghién citu dé xudt phiong phdp
ldp (iterative methods) trong todn hoc dé gidi bai todn tim cdu triic von 167 wu. -Phuong phdp nay
c6 mét s6 uu diém, nhue: két qud cé do tin c@y cao, do nén tang ciia né la phiuong phdp todn hoc
dugc thita nhdn réng rai; don gidn khi tinh todn, thue hién didge trén cde mdy tinh cd nhdn béang
chuong trinh excel théng dung va qud trinh tinh chi can dua vao cdc sé' liéu roi rac ciia von tai
nhitng thoi diém khdc nhau.

Tw khéa: cdu triic von 161 uu, gid tri doanh nghiép, phiiong phdp lip

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 optimal
capital structure 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 calculation
process only based on the fragmentary data of capital in different times.
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GIOI THIEU CQ SO LY THUYET
VE CAU TRUC VON TOI UU

Cho dén nay, viéc xdc dinh ciu tric

von t6i wu clia doanh nghiép vin dang la
chii dé nghién ctu quan trong. D6i véi
cdc doanh nghiép, quyé€t dinh cdu tric
von tic dong truc tiép 1én chi phi st dung
von binh quin (Weighted Average Cost
of Capital - WACC), qua d6 tic dong lén
gid tri doanh nghiép. Xdc dinh dugc ciu
triic von toi uu, tai 46 WACC nhé nhit
va gid tri doanh nghiép 16n nhat la (i da
hda s giau ¢6 cta chi sd hitu — muc tiéu
quén tri cia it cd cdc doanh nghiép. Tédc
gid da chon mdt phudng phdp toan hoc
kha don gidn, dé dang cho doanh nghiép
stt dung trong thue t&€ dé xdc dinh ciu tric
von toi uu, d6 1A phuong phap lip.

o Kinh té Quéc dan

S., Trudng Dai he
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Cho dén nay, cdu triic von vin la chi dé nghién
ctiu néng cia nghién ciu tii chinh, vdi sy ra doi, phat
trién ctia rét nhiéu 1y thuy€t, nhu: 1y thuy&t ddnh d6i,
ly thuyét trat tr phin hang, 1y thuy&t thdi diém thi
truong... Trong d6, Modigliani va Miller (1958, 1963)
va 1y thuyét ddnh déi thira nhin sy ton tai cia ciu triic
von tdi uu.

Theo Modigliani va Miller (1963), doanh nghiép
nén ting sk dung ng dé€ tin dung t3i da Igi ich cda
ng 12 tdm 14 chdn thu€ (gidm thu€ thu nhip doanh
nghiép phdi ndp) d€ 1am ting gid tri doanh nghiép.
Cang st dung nhiéu ng, gid tri doanh nghiép cang
ting, do dd, di€m t6i wu tai di€m gin sdt v6i 100%
ng. Han ché cla ctia Modigliani vi Miller (1963) 1a
nhtrng gid dinh ngdt nghéo trong mé hinh nghién ciiu
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khong ton tai trong thuc t€, ciing nhu chira tinh dén
tdc dong cla cdc nhin t8, nhu: chi phi phd sidn, chi
phi dai dién...

Ly thuy&t ddanh ddi chi ra han ché trong nghién cifu
ctia Modigliani va Miller (1963) 12 trong thuc € 100%
ng khong thé 12 ciu triic von t3i wu lam t6i da héa gid
tri ctia doanh nghiép, vi khi gia ting st dung nd cling sé
lam phdt sinh chi phi khiing hodng tai chinh lam gidm
din va sau d6 triét tiéu 1¢i ich cta tim 14 chin thué.
Do d6, diém t3i wu 12 diém 1gi ich cin bién va chi phi
céin bién khi gia ting st dung ng cin biing vdi nhau, tai
d6, WACC thip nhit va gid tri doanh nghiép cao nhit.
Diéu ndy ¢6 thé duge ly gidi mot cdch tém tit nhy sau:
Ban ddu, khi gia ting sit dung ng, lgi ich sif dung ng
I6n hon chi phi sif dung nd, do d6, WACC gidm xudng
con gid tri doanh nghiép ting 1én; Khi I¢i ich va chi phi
stf dung ng cin bing v&i nhau, doanh nghiép dat dudgc
di€m cdu tric von 161 tu, WACC 1a nho nht va gid tri
doanh nghiép 12 16n nhit: Néu tiép tuc ting sit dung ng,
I¢i ich sir dung ng nhd hon chi phi gia ting, do wdng
tng v@i mic rui ro ting lén, thi chi ng se yeu ciu lai
sut vay cao hon, chii s hitu ciing yéu ciu ty 1¢ sinh
10i cao hon, WACC tang 1én con gid tri doanh nghiép
gidm dén.

Ly thuyét ddnh di cung cip cd sd 1y luidn vé sy
ton tai vd mot sd cdch ti€p cin dé xdc dinh ciu tric
vOn t6i wu 12 (1) Xdc dinh diém cin bing giita Igi ich
st dung ng va chi phi st dung ng; (2) Xdc dinh diém
chuyén ti€p giira tdc dong thuin chiéu va nguge chiéu
clia cdu tric von Ién gid tri doanh nghiép; (3) Xdc dinh
ty 1& ng ma tai d6 WACC 1a nhé nhit. C6 thé di€m
qua mdt s6 nghién cu thyc nghiém st dung cdc cich
€p cdn néu trén dé gidi quy€t bai todn xdc dinh ciu
tridc von 16i uu.

Tir cong thie tinh WACC: WACC = E/E+D)x R,
+ DI(E+D) x R;, x (1-T) (Trong d6: E la gid tri von chu
§G hitu cia doanh nghi¢p; D 1a gia tri ng vay cta doanh
nghiép; R, 1a chi phi von chu sG hitu; R 1a chi phi phi
ng vay: T 12 thué sudt thu€ thu nhip duanh nghiép;
(1-T) 1a const; R (1-T) 1a chi phi ng vay sau thué),
Brigham and Davcs (2010) da dua ra cdc budc tinh
todn va thyc hién tinh cdu tric von t6i wu cho cong ty
Strasburg Electronics nhu sau:

- Bude 1: Udc tinh chi phi sit dung nd tai cdc ty 1& ng
khdc nhau. S6 liéu do ngin hang dau tu cla Strasburg
Electronics cung cip. dua trén phin tich tinh hinh va
tri€n vong nganh kinh doanh, ri ro kinh doanh, bio cdo
tdi chinh, tinh trang cong nghé hién tai va khdch hang...

- Buéc 2: Udc tinh chi phi von chd s& hitu. Sir dung
cong thiic M hinh dinh gid tai sin von (CAPM).

- BuGe 3: Uéce tinh WACC. Biing céch thay sd li¢u
tai Budc 1, Budce 2 vio cong thic (1) dé thuc hién tinh
WACKC tai cdc mic ty 1& ng, bt diu tir 0% va ting din
theo nac 10% cho d&n khi ty 1& ng dat 100%

- Budc 4: Udc tinh dong tién tu do (free cash flows-
FCF).

- Bude 5: Xdc dinh gid tri gid tri doanh nghiép
(GTDN = FCF/WACC).
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Sau qui trinh lap di lap lai néu trén,
Brigham va Daves (2010) chi ra ciu triic
vOn 01 uu clia Strasburg Electronics 1a ty 1&
nd 40% tai WACC thip nhat 1a 11,63%.

Mot sO tdc gid cing da st dung
phudng phédp ctia Brigham va Daves
(2010) trong thyc nghiém nhu Gardner va
cong su (2010) d€ tinh cau tric von toi
uu cho Microsoft, con Pertiwi va cong su
(2013) xdc dinh cdu tric von toi vu cho
cdc doanh nghiép ché bi€n thuc pham clia
[ndonesia.

Bf':) XUAT PHUONG PHAP
LAP DE GIAI BAI TOAN
TIM CAU TRUC VON TO1 UU

C6 thé thiy, phuong phap nhu trén
cOn mang tinh tha cong. Bén canh dé,
d6i véi cdc nuée dang phét trién nhu
Viét Nam, viéc tim di bd s liéu phd
hgp d€ phuc vu tinh todn la khong don
gidn (tinh todn cia Gardner va cong su
(2010) phai sit dung hé thong xép hang
tin nhi¢m S&P...). Vi viy, viéc can tim
mot phudng phdp mdi don gidn, c6 thé
dp dung cd & nhitng doanh nghiép nhd
vd vira 1a nhu cdu cla dai da s6 cic
doanh nghiép Viét Nam.

Téc gid dé xudt st dung cong thiic tinh:

WACC = E/(E+D) x R, + D/(E+D) x

R, x (1-T) (1)

Tuy nhién, cAn b3 sung mot s6 gia
thi€t va biéu dién dugce chi phi von chii s&
httu (R, ) va chi phi phi ng vay (R) du6i
dang ham clia ng vay (D). Cu thé:

- Gid thiét E 13 const (hiing s0) xdc
dinh ty 1€ ng (Gi uu khi D thay doi.

- Vt, R.: Theo Chuong trinh gidng day
kinh & Fulbnﬂhl Pinh dé Modigliani-
Miller II khi ¢6 thué md téd R_ bing dang
ham nhu sau: '

R.=R,+(I-T)x (R, =R ) xD/E (2)

Trong d6: R 1a chi phi von ciia doanh
nghi¢p khong vay ng (R, = FCF/V , véi
doanh nghiép khong vay ng U co dong
tién ty do hang nim 1a FCF; vV, la tong
gid tri ctia doanh nghiép khono de ng).

- V& R.: Theo Ross, Westerfield,
Jodan (2008), thi khi doanh nghiép vay
ng it, ng ¢6 thé dugce coi la phi rii ro ; R,
la const. Khi doanh nghiép vay nd nhiéu,
ng tré nén rii ro, R ting 1én khi ty 1& ng
1.‘.1:1;, l&n hay R, tdng phi tuyen vGi D va
¢6 thé duge mo td mot cdch tdng quat:

R,=R_  +axD’ (3)
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HINH: PAC TUYEN CUA HAM SO F(D)

f(D)

f(Dy)

Miic do ting phi tuy€n phu thudc vao
hé sd o, vdi: 0,01 <a<0,1

Thay (2) va (3) vao (1), ta ¢6 phuong
trinh sau:

WACC = E/E+D) x [R, + (1-T) x

(R,- R, x D!El + D/AE+D) x
IR +(1KD]X(|-T) (4)

Theo Ly thuyu ddnh d6i, cdu tric
von 8 vu dat tai diém WACC(D) nhd
nhit. Con ham s& WACC(D) la modt
dudng cong, 1a ham phi luycn theo bié€n
D. Vi vay. theo todn hoc, xédc dinh di€ém
cuc ti€u (min) cia ham WACC(D) ciing
chinh 1a fim nghiém (3i wu ctia ham
WACC(D), thi phdi ldy dao ham bic
nhat cia haim WACC(D) theo bién D ctia
(4) 1a dAWACC/AD va tai diém dao ham
bac nhat cia ham WACC(D) = 0 chinh
12 diém WACC min. Bat dWACC/D =
f(D). Ta c6:

f(D)={(2-T)x (qu- Ru) x [E/E+D)]}
+ {ax E x DY[(E+D)’]} + (T x a x D*)/
(E+D)] +[(1-T) x (Ru- R )] +[(3 x e x
T-a)x D7 (5)

Ta thiy f(D) la dang phi tuy&n c6 dang
nhu Hinh.

Trén Hinh ta ]Jy diém Dy bt ky, do
doc tai D, duge biéu thi: tg, = 1/ [df(D,)/
dD]

Bai todn ddt ra ¢ day la: tim D t6i uu
(D7), tai do, WACC min, tuong duong: fiD)
= dWACC/dD = 0 (Hinh).

V@i muc tiéu tinh todn nhu trén, dong
thsi dé khic phuc tinh todn thii cong dang
duge mot s6 nghién ciru st dung nhu da
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phan tich & trén, thi ¢in tim duge mot phudng phap tinh
todn, ma dé chi véi D, bt ky va bo dir li¢u cin c6 khong
qud phiic tap, doanh ngh:ep ¢6 thé su’ dung chuong trinh
excel thong dung xdc dinh duge ciu tric von (ty 1€ ng)
t6i wu. Nhom tic gid dé xudt sir dung phudng phép todn
hoc, d6 1a phudng phip lip dé gidi bai todn xéc dinh cuc
tri ctia ham phi tuy€n WACC(D) tim ciiu tric von 6i wu
nhu sau:

Pé tim duge diém D, bét ky, ma f(D,) = f(D") = 0,
ta phé] tim phudng phdp, ma khi cho trudc gid tri D, bat
ky ctia doanh tgghlcp, nghia la xdc dinh dugc gia 111 clia
f(D,), thi ¢ the tinh dugc diém lan cin Dy, vdi khoéing
cich @ so vi D, dé xem (D) ¢6 bdng 0 hay khong.
Néu f(Dy,,) = O thi D chmh lZi D'va la diém toi u’u
Néu f(D } # 0, thi phjl ti€p tue cho dén khi (D,
= B Phu‘dng phdp d6 chinh 1a st dung chudi Taylor
(Luenberger vaYe, 2008).

Vi vy, ta trién khai Taylor d6i v6i ham (D) va c6
phuong trinh gin diing quan trong sau:

f(D,+9) =f(D,) +0x df(D,) (6)

Trong do, df(D ) chinh la dao ham bic 2 cua
WACC(D).

Cong thiic (6) cho phép tinh f(D,+ @) khi biét D, ¢
va df(D,).

Néu dlem D, +ola diém cuc tri cia WACC (D), nghia

la dao ham cta WACC(D) tai D+ la: (D, +0) =0. Vi
vay: f(D,) +oxdf(D) =0 (7}
Suy ra: Q x df(D,) = - f(D,). Viy, hé sO trién khai
chudi la: e=-f(Dy )!df(D ) (8)
Do:D,, =D, +¢ (9)
Nén, khi thay (8) vao (9) ta co6:
D,,, =D, - f(D)/df(D,) (10)

Nhu vy, dé tinh duge Dy.in ¢iin tinh thém df(D) la
dao ham bic 2 cta WACC(D) Thue hién dao hdm doi
véi f(D,) — cong thide (5), ta dugc:



df(Dy) = {[-2 x (2-t) x (R, -Ru) x EM(E+D)’} + {[2x &
x E* x DI(E+D)’} + {[T x a x (3 x E x D*+D*)J/(E+D)?}
+ {[(1-t) x (Ru- R H)J(E+D)} +{[BxaxT-a)x(2xE
x D+DH)/(E+D)} (1)

Thay két qua dao ham béc nhit cia haim WACC(D)
la f(D,) - cong thic (5) va dao ham béc hai df(D,) -
cong thifc (11) vao cong thidc (10), ta ¢6 cong thiic chi
ti€t xdc dinh D, nhu sau:

{(2-T) x (R, - Ru) x [E/E+D)]} + {aax E
x DY[(E+D)*]} + [(T x o x DY(E+D)] +
D. =D.- I(I -T)x (Ru-R )] +[(BxaxT-a)x D

S T Y T (R, -Ru) x EV(E+D)’) + {[2
xox E?x DI(E+Dy¥}+ {[Txax 3x E
x D?+D)Y(E+D)?) + {[(1-0) x (Ru- R, ))/
(E+D)} +{[B3xaxT- ot)x{2xExD+D )l
(E+D))

(12)

Nhu vy, chi LdI‘l c6 gid tri bat ky D, véi bo s8 liéu
gbm cdc gid tri gbc E, R.R.; R, Tthay vio cong thic
(12) Ia c6 thé unh ra D QLId trinh duge ldp lai véi
DD, .., D,,Dy. ... va se dlrng lai khi D, =D,. D6 la
di€m h0| lu vé gui tri t6i wu cha D 1a D",

C6 thé t6m tit qué trinh tinh todn tim D t8i wu (D)
theo phtrdng phap lap nhu sau:

- Chudn bi so liéu ddu vao gdm E, R, R, R.T

tong wng vdi D bat ky (goila D )

- Tinh gid tri dao ham bic 1 cia WACC theo cong
thire (5).

Tinh gid tri dao ham béc 2 cia WACC theo cong
thire (11).

Tinh D, theo D, biing cong thiic (12); tinh D, theo D,

TAI LIEU THAM KHAO

bang cong thifc (12)...; tinh D, theo D,
bing cong thic (12).
Khi D, ~D_thi dimng lai.

KET QUA AP DUNG
PHUONG PHAP LAP
TRONG THUC NGHIEM

Sir dung phuong phap lap dude dé xudt
nhut trén, v6i sO liéu ddu vao cla cong ty
Strasburg Electronics da dugc Brigham va
Daves (2010) sif dung, nhém tdc gid cling
tinh duge ty 18 ng t6i wu cho Strasburg
Electronics. Sau 11 budc tinh ldp, thi ra
két qua D t6i wu (D) 1a 33,7%. Tudng
{ng tai ty 1 ng tdi uu ndy, thi WACC min
= 11,3%. K&t qui ndy gan ding vdi két
qué tinh theo cdch thic cta Brigham va
Daves (2010) cho ra D t6i wu (D) 1a 40%,
tudng l’mg WACC min = 11,63%.

D1eu dé ching t6: Gidi bai todn cdu
tric vOn t6i wu bang phuong phip lap
do nhém tdc gid dé xuat cung ra két qua
ddng tin ciy. Phuong phdp nay c6 nhiéu
uu diém, nhu: k€t qua c6 dd tin ciy cao,
do nén ting ctia n6 1a phuong phip todn
hoc dudc thira nhdn rong rai; don gian khi
tinh todn, thuc hién dudc trén cic may
tinh ¢4 nhin bing chuong trinh excel
thong dung va qud trinh tinh chi cin dua
viio cdc sO liéu rdi rac clia von tai nhitng
thdyi diém khdc nhau.Q
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