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LY THUYET DANH MUC PAU TU

Rdi ro

Hoat dong dau tu thuong gan lién véi tinh trang khong chéc chan vi két qua thu duoc cd thé roi vao cac
tinh hudng khac nhau. Cc nha kinh t& tai chinh phan biét gitta khéi niém “bat trac” va khéi niém “rai
ro”. Bat trac 1a khi cé nhiéu tinh hudng khac nhau cé thé xdy ra, nhung ta khong thé biét duwoc xac suat
xay ra cac tinh hudng nay. Hay 14y dich cim ga & chau A vao cudi nam 2003 va dau 2004 1am vi du. Viéc
dau te vao mot nha hang ddc san ga sé cho két qua tot néu tinh hudng xay ra la khong xay ra dich cam
ga, nhung c6 thé sé mat tring néu dich cim ga xay ra. Tuy nhién, ta n6i day la tinh trang bat tric vi
khong thé dwa vao s6 liéu lich st hay cac phuong phap ngoai suy khac d€ wdc luong xac suat xay ra caim
ga trong mot khoang thoi gian nhat dinh la bao nhiéu. Nguwoc lai, ta dé cap dén rii ro khi c6 thé wde
lwong duoc xac suat xay ra cac tinh hudng khac nhau. Vi dy, loi nhuan ctia mot cra hang kem trong muia
he t6i sé tuy thudc vao viéc thoi tiét luc dé sé nhu thé nao. Dwa vao s6 liéu lich st, ta ¢6 thé tinh xac suét
cho céc khoang nhiét d6 binh quan khac nhau vao mua he. Trong tai chinh, ta thuong cho rang cac hoat
ddéng dau tu la “rai ro” vi ¢6 thé wdc tinh duoc xac suét xay ra cac tinh hudng khac nhau dwa vao sé liéu
lich stt, giong nhu vi du vé nhiét d6 muia hé. Tuy nhién, ta ludn can luu y rang wéc lugng rti ro dua vao

thong tin qua khit ¢6 thé khong diang boi vi cac con sd qua khit ¢6 thé thay d6i trong tuong lai.

Loi nhuan, rdi ro va mirc bu ri ro

Mot dy an dau tw ¢ chi phi 1 triéu dong va chiu rai ro nhu sau: sau mot ndm, néu tinh hudng tot xay ra
vOi xac suat 60%, du an sé tao nguodn thu rong 1a 1,2 triéu dong; con néu tinh huéng xau xay ra voi xac

sudt 40%, dw an sé chi tao ra 0,9 triéu dong.

Loi nhuén cta du an trong tinh hudng tot: w=(1,2-1,0)=0,2 tr.d

Loi nhuén ctia duw an trong tinh huéng xau: m=(0,9-1,0)=-0,1tr.d

Tiéu chi dau tién dé€ nha dau tw danh gia dy an nay 1a 1oi nhuéan ky vong, duoc tinh nhu sau:

E(7) = 7T = poms + pss = 0,64(0,2) + 0,4*(-0,1) = 0,08 tr.d

Bai viét nay do Nguyén Xuan Thanh, Giang vién Chinh sach Cong tai FETP soan va dwgc st dung lam tai liéu cho thao luan trén

16p hoc, chit khong phai la d€ ting ho, phé binh hay dung lam ngudn sd liéu cho mot tinh hudng chinh sch cu thé.
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Tuy nhién, nha dau tue khong chi quan tam dén viéc du an cho lgi nhuan ky vong la bao nhiéu, ma con
mudn tim hiéu vé mirc d6 rai ro ctia nd. Thudce do rti ro ctia dw 4n 1a miéc d6 bién thién cua loi nhuén so
vdi gia tri ky vong. DP9 la phuong sai ctia loi nhuan:
Var(n)= o7  =pc[m—E(n)]?+ ps[m — E(7)]?
=0,6%(0,2 - 0,08)2+ 0,4*(-0,1 - 0,08)2 = 0,0216

Do 1éch chuédn cua loi nhuan (o) bf“ang 0,147 tr.d. Liéu murc 1oi nhuéan ky vong 80.000 d c6 du dé chap
nhan muec ruai ro biéu thi boi d6 1éch chudn 147.000 d? D€ tra 10i cau hoi nay, ta phai so sanh v6i nhing
du 4n khéc.
Gia st thay vi dau tu vao duy an trén, nha dau tu ¢ thé giri khoan tién 1 triéu dong vao mét ngan hang
v6i 1ai suat 5%/nam. Day la khoan déau tw an toan vi ¢6 bao hiém tién gtri. Loi nhuén thu duwoc 1a 50.000
dong. So sanh loi nhuan ky vong cta hai dw an, ta thdy khi chdp nhan du an rui ro, nha dau tu mong doi
duoc huong thém mdt khoan lgi nhuén ky vong la: 80.000 — 50.000 = 30.000 déng so voi treong hop dau
tw vao du 4n an toan. N6i mot cach khéc, nha dau tw dwoc huwong mot khoan bu rui ro la 30.000 dong khi
dau tu vao du 4n rti ro.
Ta cting c6 thé tinh gia tri ky vong va phuwong sai cho sudt sinh lgi ctia dy an nhu sau.
Suat sinh 1¢i ctia dw an trong tinh hudng tot: re = (1,2 -1,0)/1,0 = 20%
Suat sinh 1¢i ctia dw an trong tinh hudng xau: rs=(0,9 —1,0)/1,0 = -10%
Suat sinh 1oi ky vong:

E(r) = T = porc + psts = 0,6%(20%) + 0,4*(-10%) = 8%
Phuong sai ctuia suat sinh 1gi:

Var(r) = & = pa[rc — E(rc)]? + ps[Rs — E(r)]?
=0,6%(20% — 8%)? + 0,4*(-10% — 8%)? = 2,16%

Rui ro, suét sinh lgi va dwong dang dung

Viéc nha dau tv yéu cau mot muirc bu rai ro dwong tic 1a nha dau tu ngai rai ro. Con néu mtc bu rui ro
bang khong, nha dau tu duwoc goi 1a trung tinh vé rui ro; con néu mic bu rui ro nho hon khéng (nha dau
tw sdn sang bo tién ra dé€ dwoc hudng rui ro), thi nha dau tu duoc goi 1a thich rai ro. Ta c6 thé thay trén

thuc t€ hau hét cac nha dau tw ghét rui ro.

Nhu vay, suat sinh lgi ky vong cang cao thi d thoa dung cua nha dau tu cang 16n; nhung phuwong sai
(hay d¢ léch chuan) ctia suat sinh 10i cang cao thi d¢ thda dung ctua nha dau tu cang nho. Ta c6 thé biéu

dién phuong trinh d9 thda dung ctia nha dau tu theo dang thong dung sau:
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U=E(r) - %AO'Z 1) (A=12) E(r) U
3

9 X \ 9 2 \ \'N N U
Hinh 1 biéu dién duong ddng dung ctia nha dau tu trén truc toa '

d6 suat sinh lgi ky vong va dd léch chudn. Doc theo duong déng
dung Ui, khi d¢ 1éch chuan tang 1én thi nha dau tu cling yéu cau
suét sinh lgi ky vong cao hon d€ dam bao d¢ théa dung khong doi.

Lay vi phén hai v€ ctia ham thoa dung ta c6:

oU

dU = 2 dE(r) + —da 0
OE(r)

Hinh 1: Puong ding dung
_dE() __ aUl/éo

do  oU/oE(r)

o ()

Puong dang dung c6 dang 16m thong thuong: khi d léch chuén ting thém 1 don vi, r6i 1 don vi, thi d&
gitr o thoa dung khong d6i, nha dau tu yéu cau miec tang thém ctia sudt sinh 1oi ky vong ngay mot cao

hon. Theo huéng tay-bac, d6 thoa dung ctia nha dau tu sé tang 1én: Us > Uz > UL.

Danh muc dau tw

Mo6t danh muc dau tue bao gom nhiéu tai san (hay du 4n dau tw hay cong cu tai chinh) khac nhau. Gia sw
nha dau tu chi ndm gitt mot danh muc dau tw gom hai tai san véi trong s8 (ty 1& dau tu), suét sinh loi ky

vong va do léch chuan nhu sau:

Tai san Trong s6 Suit sinh lgi ky vong Po léch chuan
X wx E(rx) = Iy ox
Y wy E(r) =1, oy

Suét sinh loi ky vong ctia danh muc dau tu bang binh quan trong s6 ctia sut sinh loi ky vong ctia cac tai

san riéng ré trong danh muc:
E(re) = fp=wx Ty + wyl

D0 rai ro ctia danh muc dau tu khong chi phu thudc vao do léch chuan ctia sudt sinh loi ctia cac tai san
riéng ré trong danh muc, ma con phu thudc vao sy twong tac gitta sudt sinh loi ctia cac tai san. Nhiing sw

tuong tac nay dugc bidu dién béi tich sai (Cov) hay hé s8 twong quan (p).
Phuong sai ctia danh muc dau tu:
ol =Wioh +Weol + 2w, w, Cov(r, ,T,)
2 2 2_2
=Wy oy +W oy +2W, W, Oy Oy Pyy
Tong quat hda, ta c6 mot danh muc dau tw P véi N tai san:
v' Taisan i ¢ suat sinh loi ky vong: T;

v' Suét sinh loi cua tai san i c6 phuong sai: aii = o2

Nguyén Xuan Thanh 3



Chuong trinh Giang day Kinh t& Fulbright Phan tich Tai chinh Ly thuyét danh muc d4u tu
Bai giang 10

v" Tich sai gitra sudt sinh loi ctia tai san i va j: oy

v Trong s6 cua cac tai san trong danh muc: w1, w2, ..., wx.

Tong ctia cac trong s 1a 100%:
N
witw2+ ... +wN= ZWi =1
i-1

Suat sinh 1oi ky vong ctia danh muc:

N
E(rp) = To=wnl, +wa2l, +...+wnly = ZWi
i=1

-_

Phuong sai ctia suat sinh loi ctia danh muc:
oL =W oy, + WW,0, +..+ W W,y Oy
+ W, W01 + W50y + .+ Wy Wy Oy,

F o W WOy, + W WG, + e+ W Oy
N N

=D D TWW,

i=1 j=1

Ta c6 thé biéu dién cac cong thirc trén dudi dang ma tran.

W, ] 011 Oyp O1n
W. — r. o o o
2 2 21 22 2N
W = . R= ;A=
Wy ' Oin O =+ Own

Wl
N W
Mw=f1 1 .1 " |=rw=1
i=1

WN

1=
=
il
I
=
Np!
Z-‘I
=
I
2|
_|
=
I
o

unl +wel, +...+wnl =

Phuong sai cia suét sinh lgi ctia danh muc:
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011 Oy O1N W,
N N

Oy O o Ogy || W 2
ZZGUWiWJ=[W1 W, .. WN] =WTAW = 07
i-1 j=1

Oin Oy Onn | [ Wn

Rii ro dic thy, rai ro hé théng va da dang hoa

Khi danh muc dau tu chi bao gobm mot loai tai san, vi du nhu ¢6 phiéu cuia mét cong ty, thi rai ro cua
danh muc hoan toan la rti ro cta cd phiéu dé. Rui ro ctia ¢d phiéu, nhu da trinh bay, duoc do béng do
bién thién cua sudt sinh loi, do tac dong cua cac yéu t6 chung cua thi truong va nén kinh t€ (nhuw lam
phat, ty gia hoi doai, chu ky kinh doanh,...) va cac yéu t6 dac thu ctia ban than doanh nghiép phat hanh
o phiéu.

Rui ro do cac yéu t6 chung tao ra duoc goi la rui ro hé théng vi no tac ddong dén tat ca cac loai tai san trén

thi treong. Rui ro do cac yéu td riéng cua tai san tao ra duoc goi 1a rai ro dac thu.

Khi ta két hop nhiéu loai tai san véi nhau trong mot danh muc dau tw thi rai ro ddc thu ctia ca danh muc
duoc giam xudng do cac yéu to tac dong dén rui ro ddc thu cta cac loai tai san riéng ré trong danh muc la
khac nhau va c6 thé triét tiéu 1an nhau. Néu s& leong tai san trong danh muc la du 16n thi rui ro déc thu
ctua danh muc sé duoc loai bo. Nguoc lai, vi rui ro hé thdng tac dong dén moi tai san, nd van ludn hién

httu trong danh muc dau tu.

Ta c6 thé chirng minh két qua trén trong mot danh muc dau tw gom N tai san véi mdi tai san déu cé suat

sinh 1oi ky vong va phuong sai bang nhau. Tich sai gitta suat sinh 1oi ctia cac tai san cfing nhw nhau.
Danh muc dau tw P gobm N tai san 6 trong s6 nhw nhau. Véii, j=1,2, ..., N, ta c¢é:
v trong s6 wi=1/N
v' sudt sinh lgi ky vong E(ri) = u
v phuong sai ctia sudt sinh 10i var(ri) = v
v’ tich sai ctia sudt sinh 1¢i cov(r;, 1)) = c.
Suat sinh 1oi ky vong ctia danh muc:
N
E(rp) = ;Wi E(r)=N@/N)u=u
i

D6 1éch chuan ctia danh muc:

Nguyén Xuan Thanh 5



Chuong trinh Giang day Kinh t& Fulbright Phan tich Tai chinh Ly thuyét danh muc d4u tu
Bai giang 10

_0'11 O O-lN_ W,
W
var(rp) = [Wl w, .. WN] T Oz 2N ?
| 01N O O | [ Wy

[v c|[1/N]

|1 1 1 Vv c||1/N

N N N
[C C .. V]|[1/N]

VIN+c(N-1)/N
1} V/IN+c(N-1)/N

1
N N

iV-i—[l—ijC
N N

Khi s6 lugng tai san trong danh muc P du 16n, thi phuong sai ctia danh muc bang c.

I
Z|r

VIN+c(N-1)/N

lim var(r,) =c
N—o0

var(rp)

Rui ro dac thu

Rui ro hé thong

N

Hinh 2: Pa dang hoa

Phén b8 dau tw thu dong gitra hai tai san rai ro
Mot nha dau tv du dinh bo tién vao hai loai tai san rui ro.

Cau hoi dét ra 1a nha dau tw phai bo tién theo ty 1é bao nhiéu vao hai tai san nay dé€ c6 dugc mét danh

muc dau tw toi vu.

Tai san Trong s6 Suit sinh lgi ky vong D6 léch chuan
Taisan 1 w1 E(r1)= 1,=0,20 o1 =0,40

Nguyén Xuan Thanh 6



Chuong trinh Giang day Kinh t& Fulbright Phan tich Tai chinh Ly thuyét danh muc d4u tu
Bai giang 10

Tai san 2 w2 E(r2) = I,=0,12 2=0,25

Heé s6 twong quan: pi2 = 0,2 hay tich sai: Cov(r, r2) = 012 = przoroz = 0,02

V6i mot ty trong nhat dinh trong danh muc dau tw, ta ¢ thé tinh sudt sinh loi ky vong va d¢ léch chuan

cho ca danh muc.

=l
ml

P

=l
|
=Sl
el

2
—T

_ _ _ _ _ r
e=wil + w2l, =wnl +(1-w)l, (1)=> W, = va W, = ()

=
N

=
I\J-‘I

ol =Wl + Wl + 2WW,0,, (3)

Thay (2) vao (3), ta cé:
R F-r) (F, —,)(F.~T,)
of:( ZJ 0'12+[¥] ol +2 P( 2l Pro,

2
2 2 —2 I R B, 22 2 22 2 oo
o2 = (o +0, —20,,)1; —2[!’102 + o — (I + rz)o'lzh + (o, +T, 0 —2IT,0,)

—_
o

=l
Sl

P = —\2
(rl_rz)
2, 2 - 2 = 2 oy = -2 2 =2 2 A==
Dit B_O-l +0, —20, . C= ho, +Lo, —([+1,)o, . D= o, +l, o _Zrlrzo'lz, \
: - 2_2 2 7 - 2 2 2 ’ - 2_2 2 ’
0,0, —0 0,0, -0, 0,0, -0,
— =2
r—r
Ez% (Tcla E=BD - C?)
0,0, -0,
Ta 6. , BR-2Cr,+D
aco: op = (4)

E
Thay s6 vao cac biéu thtrc trén, ta ¢6: B =19,010; C = 2,635; D = 0,400; va E = 0,667
Vay, o¢ = 28,5217 —7,91r, +0,60 (5)

Biéu dién (5) trén do thi véi truc toa dd suat sinh loi ky vong va d¢ léch chuén, ta duwoc mot duong cong,
ma mdi diém trén d6 tng voi mot danh muc dau tw cd sudt sinh loi ky vong I, va d6 léch chudn or.
Puwong cong nay dwoc goi la tdp hop cdc co héi dau tw (10S).

Viéc dau tu vao hai tai san theo cac ty 1é khac nhau cho ta nhitng diém khac nhau trén duwong I0S.

Nguyén Xuan Thanh 7
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0-22 7 Hinh 3: Duong tap hop c4
inh 3: ng tap hop cac =2 e P
co hoi dau tu (I0S) 2 _ Bry —2Cr, +D .-

0.20 A E -
o 100% tai san 1
c Of 1hi 2
E 0.18 - Danh muc & 0% tai san 2
E Cé Omin

FP © 0.16 - 70% tai san 1 &
= 30% tai san 2
%)
T 0.14 -
n
0% tai san 1 &
0.12 A .. 100% tai san 2
0.10 : - : : : .
0.20 0.25 0.30 0.35 0.40 0.45 0.50

D& léch chudn Op

Van dé dit ra la lam thé nao dé€ chon duwoc danh muc t6i wu trén I0S. D€ lam duoc diéu nay, ta phai két

hop duong IOS véi cac duong dang dung. Ta trd vé véi bai toan t8i wu hda thong thuong: t8i da hda do

thoa dung véi rang budc 1a danh muc dau tu ndm trén duong I0S.

Danh muc dau tu 1a t8i wu khi IOS tiép xtic véi duong dang dung cao nhat trén hinh 4. Tai tiép diém, d6

d8c cta duong dang dung va duong IOS bang nhau.

b6 ddc cua duwong IOS:

Do ddc cia duong dang dung:

da,|  Eop
dop |, BR-C
dr,

= =Aoc,
do, |-

Eos
Br, -C
E/C 1
—| —=+—|. Tt do, ta
BLE A

xac dinh duwoc danh muc t6i wu.

Tai tiép diém:

= Ao,

( hayT, =

J

Thay s ta ¢ danh muc t&i wu véi F: =16,79% va O'; =27,74%. Trong s6 ctia danh muc nay la

W, =59,8% va W, =40,2%

Nguyén Xuan Thanh
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0.22

0.20

_0_1

Suét sinh Igi ky vong
o
>

60% tai san 1 &
40% tai san 2

anh muc
dau tw t6i vu

0.10 T : T T T T

Ly thuyét danh muc d4u tu

0.20 0.25 0.30 0.35 0.40 0.45
Do léch chudn o7

Hinh 4: Danh muc dau tw t6i wu gém 2 tai san rai ro

Phan bé dau tu thy dong gitra hai tai san rai ro va tai san phi rii ro

0.50

Bay gio, bén canh thi treong ching khoan va bat dong san, nha dau tu c6 thé gui tién mot cach an toan

vao ngan hang (do c6 bao hiém tién gui) véi lai suat rr=10%.

105

0.21
0.19 -

g 017 -

[

=

= 015 -

=

= 013 -

=

@

u‘g 0.11 4

mrr=10%
0.09 -
0.07 -
0.05

0.00

0.05 010 015 0.20 0.25 0.30 0.35 0.40 0.45

6 léch chuén

Nha dau tw sé van chi dau tw vao hai tai san rai ro nhuw trén hay sé bé ra mot phan tién d€ gui ngan hang?

Va néu nha dau tu c6 giri ngan hang thi sé gui véi ty 1€ bao nhiéu va dau tu vao hai tai san rui voi ty 1&

nhu thé nao?

Nguyén Xuan Thanh
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Tién gt vao ngan hang (véi bao dam cuia nha nuwdc) c6 thé duoc xem 1a mot tai san phi rui ro. Do 1éch

chuan ctia suét sinh Ifiph 5: Du(‘yr‘lg phan b vén diuty d0 thi thi tai san phi rai ro nay sé nam ngay trén

truc tung (truc sudt sinh loi ky vong) véi tung do béng Tf.

Ky hiéu wo, w1, w2 la ty trong dau tw twong tng vao tién giri ngan hang, bat dong san va chi s6 ching
khoan. Diéu nay twong duong véi viéc nha dau tu bo tién mot phéan vao tién giri ngan hang (wo) va mot
phéan (w = w1 + w2) vao danh muc T bao gdm tai san 1 va 2. Trén d6 thi, danh muc ctia nha dau tu sé nam
trén duong thang ndi diém biéu dién tai san phi rui ro trén truc tung va danh muc T trén duong IOS.
Puong thang nay duoc goi la duong phin b von dau tu (CAL).

Nhu vay, sau khi c6 dugc duong [0S, nha dau tw sé phai thye hién hai viéc nira: (i) xac dinh danh muc T
trén [0S va (ii) xac dinh doanh muc t6i wu cudi cing P bang cach két hop T va tai san phi i ro.

Chting ta thay danh muc T’ wu thé hon danh muc T vi duong CAL’ nam trén duwong CAL va nhu vay bat
c danh muc nao trén duong CAL sé c6 mdt danh muc twong tng trén duong CAL’ v6i d6 1éch chuan

twong dwong nhung suét sinh 1gi ky vong cao hon.

Nha dau tw sé chon danh muc T trén duong IOS sao cho duong CAL vira dung tiép xac voi I0S. Chinh vi

vay, danh muc T ¢6 tén goi la danh muc tiép xiic.

Ta thdy trong s6 cac duong CAL, duong CAL tiép xtc voi duong I0S 1a ¢ dd ddc cao nhat. Do dbc cua

- rL-=r . .
duong CAL duoc bi€u dién boi: S, = L (S cb tén goi la hé s6 Sharpe). Nhé rang vi T nam trén IOS
t
R Br?—2Cr +D
nén: o,
E
Taco: S, = L dat gid tri cuc dai khi:
\/Brf —2CT+D
E
\/Brf—zcmD (r—r)Bi-C 1
e T
E E Br>-2Cr +D
ds, E 0
dr; Br?-2Cr +D
E
= (BR? —2CF + D) —(F, -1, )(B;, —~C) =0 (5)
’ . ~ D-Cr,
Vay, suat sinh loi ky vong ctia danh muc T bang: I, = C—B (6)

Theo phuong trinh duong IOS, phuong sai suat sinh loi ctia T bang;

, Br?-2Cr+D
o, = E

Nguyén Xuan Thanh 10
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Tix phuong trinh (5) ta ciing c6: BE> —2CT +D = (F —r, )(BF, —C) (7)

Thé (7) vao (6), ta duoc:

2 (Ft_ it )(BFt_C)
o,

‘ E
Ta ciing thdy rang:
D-Cr,
Bi_
Br-C  C-Br, _B(D-Cr,)-C(C-Br;) BD-C* 1 o)
E E E(C-Br,) E(C-Br,) C-Br,

Thé (9) vao (8) ta c6 duoc biéu thitc tinh phwong sai suét sinh loi cia T nhu sau:

ol=——"""(10)

Trong danh muc T, ty trong tai san 1 la wn va ty trong tai san 2 1a we (wa + we =1).

r.—r,
thz_t = hay
h-n
(Tl_rf)o'z2 — (T, -1 )oy, _ (r—r, )0-22 —(,—1;)oy,

1 = = — —
(C-Br, )(0'120'22 _0-122) (L —r )0-22 +(, -1, )0'12 —([+1,-2r)o,

w, =2y
t2 — — _ hay
n-r
(r,—r, )0_12 (R —r)oy, _ (r,—r )0_12 —(L—r¢)oy,

2= = - — S
t (C—Brf)(ofof _0-122) (rl_rf)o-zz +(1, _rf)o-lz —([+1,-2r )0,

Thay s, ta c6 danh muc T véi T, =18,64% va o, = 34,30%. Trong s8 ctia danh muc T'1a W, =83,0% va

W,, =17,0%. Hé s8 Sharpe, Si = 0,252.
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Ly thuyét danh muc d4u tu

Sau khi xac dinh duoc danh muc tiép xtc T trén duong IOS, viéc tiép theo cua nha dau tu la quyét dinh

xem bo tién vdi ty 1€ bao nhiéu vao tai san phi rui ro (tién gui) va danh muc T.

Danh muc dau tu t6i vu (P) sé la mot diém trén duwong CAL:, & d6 nha dau tu dat d6 thoa dung cao nhat.

0.21 -
019 -
G AL] S % T Danh muc tiép xtc
= Danh muc téi wu . 83%taisan1
g 0.17 A 50,8% tai san 1; 10,4% tai san 2 17% tai san 2
z va 38,8% tién gtri phi rii ro
5
€ 0154 T
(]
o
=
? .13 1 Hinh 6: Danh muc dau tw
t0i wu gom 2 tai san rdi ro
va tai san phi rai ro
0.11 ~
r:=10% :
o, =0,21 :
0-09 T T : T * T T 1
o, =0,343
0.0 0.1 0.2 3 0.4 0.5 0.6
Do léch chuén
Nhu vay, P 1a tiép diém ctia dwong dang dung U va duong phan bs vén CAL..
Tai P, d6 ddc ctia dwong dang dung vao duong CAL: bang nhau.
F,—r, F—r,) g
NP . f f CtiAn didme —
Do dbc cua duong CAL: S, = i = Tai ticp diém: Ao, =S, hay
lo o,
b op =
: y
s dr
Do ddc cua duong dang dung: = Ao,
Op |+
U
J

Nha dau tu bd tién vao danh muc phi rui ro véi ty 1€ wo va vao danh muc T véi ty 1€ (1 — wo). Ta co: or = (1

—wo)or = S/A. Hay, wo=1 - St/(Aar). Vdy, ta xac dinh duoc ty trong ctia tai san phi rai ro va cac tai san rui

ro trong danh muc dau tw t6i wu P.

Thay s8 ta ¢6 danh muc t8i wu P véi I, = 15,29% va op = 20,99%. Trong s6 cua danh muc P 1a wo =

38,8%, w1 =50,8% va w2 =10,4%.

Chung ta thay la néu cac nha dau tu doi dién véi cung mot duong tap hop cac co hoi dau tu IOS thi ho sé

cung chon mét danh muc géom cac tai san rai ro nhw nhau (danh muc T). Sau d6, tuy theo so thich riéng
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ré ctia minh ma mdi nha dau tu sé chon bo tién mot phén vao danh muc rti ro T va mot phan vao tai san
phi rdi ro.

Gia stt, mot nha dau tw khac chon mot danh muc t6i wu cia minh P’ trén duong CAL véi doi hoi suat
sinh loi ky vong la FP = 25,00%, tuong tng véi do léch chuan suat sinh loi oy = 59,56%. Nhu vay, so véi
truede, nha dau tw nay mudn suét sinh loi ky vong cao hon, nhung tuwong ting sé phai chap nhan mic do
rui ro cao hon. D€ c6 dwgc danh muc nay, nha dau tu sé phai dam bao trong s6 wo = -73,7%, w1 = 144,1%
va w2 = 29,6%. Ttec 14, nha dau tu sé di vay mot khoan béng 73,7% gia tri von tu c6 cua minh roi dung

toan bo tién tu ¢ cdng véi tién vay dé€ dau tu vao tai san 1 va 2 theo ty 1€ 83:17.
Tém lai quy trinh thiét 1ap mot danh muc dau tw t6i wu bao gom cac budce sau:
1. Xac dinh cac thong s6 cua cac tai san dinh dau tw (suét sinh loi ky vong, phuwong sai va tich sai).

2. Xac dinh duong tap hop cac co hoi dau tu vao cac tai san rui ro.
(Trong treong hop chi ¢6 2 tai san rui ro nhw vi du trén, ta ¢ thé xac dinh ngay dwoc 10S. D6i
v6i nhiéu tai san, d€ xac dinh I0S, ta phai lam bai toan ti wu 1a x4c dinh tat ca cac tap hop dau
tw ma ¢ng v4i mot sudt sinh loi ky vong nhat dinh, ta ¢6 dugc do 1éch chuan nho nhat).

3. Xac dinh danh muc dau tu tiép xuc trén duong tap hop cac co hoi dau tw (d6 1a danh muc nidm &

ti€p diém gitra duong phan bo von va duong 10S).

4. Dua trén so thich riéng vé sy danh d6i gitra suat sinh loi ky vong va rui ro, moi nha dau tw sé

chon dau tu mdt phén vao tai san phi rui ro va mét phan vao danh muc tiép xuc.
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Phu luc 1: Tai san phi rui ro

Do ¢ quyén danh thué€ va c6 kha ning kiém soat muic cung tién té, chi c6 chinh phu méi cé thé phat
hanh cac trai phiéu khong co rui ro vo ng. Tuy nhién, ké ca khi khong co rui ro v no thi trai phiéu van
chiu rui ro 1ai sudt va rai ro lam phat. Rui ro lam phét chi c6 thé€ duoc loai bo khi trai phiéu dwgc phat
hanh dudi hinh thiee trai phiéu c6 1ai sudt dugc hiéu chinh theo chi s6 gid. Tt la 1ai suét ctaa tréi phiéu
bf“ang mot mue ¢ dinh cdng véi ty 1€ lam phat trong giai doan truede dé. Hon thé nita, mot tréi phiéu chi
s6 chi hoan toan khong cé rti ro vé 1ai sudt thuc khi ¢6 ky han ding bang véi thoi gian ma nha dau tu
mudn nam gitt. Nhung ngay ca trai phiéu chinh phtt duoc hiéu chinh theo chi s8 gia van phai chiu rai ro
1ai sudt, boi vi 1ai suat thay ddi bat ngo theo thoi gian. Khi muc 1ai suat trong twwong lai khong chéc chan,

thi mutc gid trai phiéu trong tuong lai ciing khong chéc chéan.

Tuy nhién, nguoi ta thuong coi tin phiéu kho bac (vi du tin phiéu kho bac ky han 3 thang) 1a tai san tai
chinh khéng c6 rti ro. Tinh chit ngan han ctia loai phidu nay lam cho gia trj ctia n6 khong bi tac dong
nhiéu boi bién ddng 1ai suat. Trén thuc té, nha dau tu c6 thé cd dinh ty sudt loi nhuan ngén han béng cach
mua 1 tin phiéu va giit n6 cho téi khi ddo han. Hon th& nita, tinh chat khong chéc chén ctia ty 16 lam phat
trong thoi gian 182 ngay thuong khong déng k& so véi tinh chat khong chéc chin cta cac ty suat loi

nhuén khac trén thi truong chitng khoan.

Trén thuece té, hau hét cdc nha dau tu déu coi nhiéu cdng cu thi treong tién té la tai san khong rui ro. Hau
hét cac cong cu thi truong tién t& déu gan nhu khong chiu rui ro 1ai suat do c6 ky han ngan va tuong dsi
an toan vé kha nang tra no (rti ro tin dung géan bang 0).

Cac quy dau tu vao thi truong tién té thuong nam gitt ba loai chting khoan - tin phiéu kho bac, chiing chi
tién gui ngan hang va thwong phiéu. Tuy nhién, cac cong cu nay ciing khac nhau vé rui ro vo no. Loi suat
cho t6i khi ddo han ctia chiing chi tién guii va thwong phiéu ¢ cung ky han thuong cao hon 1oi suat ctia

tin phiéu kho bac.
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Phuy luc 2: Ly thuyét danh muc dau tw truong hop nhiéu tai san

L. Xac dinh duong tap hop cac co hdi dau tw vao cac tai san rii ro
1.Taisanrdiro: 1,2, ..., N.

Tai san i c6 sudt sinh 1oi ky vong: T
Sudt sinh 10i ctia tai san i ¢ phuong sai: oi = o2
bong phuong sai (tich sai) gitra suét sinh lgi cua tai san i va j: oy

ASENENERN

Ty 1é dau tu vao cac tai san: w1, w2, ..., wN .

2. Ta c6 thé biéu dién cac cong thirc trén dwdi dang ma tran.

Wy n O3 Opp On
w. — r. o o o
w=| 2| R=| 2|, a=|® 22 2N
Wy Ny Oin Oan O\
Wy
. , . W,
Téng cta cac trong sd la 100%: Z w, = [1 1 . 1] =1TW=1
'=l R
Wy
Wy
N N
Sudt sinh loi ky vong ctia danh muc: Z Wi, = [Fl r, My ] =RTW=T,
i=1
Wy
Phuong sai cua suét sinh 10i cia danh muc:
011 Opp O || W
N N
Oy Ogp v Oy || W, 2
S oww, =[w w, o] - WIAW = 52
i=1 j=1 T e e e e
Oin Oon Onn | LWy

3. D&i v6i mdi suit sinh loi ky vong nhdt dinh theo yéu cau, nha dau te mudn xdy dung mot danh muc

sao cho phwong sai ctia sudt sinh loi ¢6 gia tri nho nhat.

Vay, nha dau te mudn t6i thiéu hoa O'é = WTAW trén co so thoa man cac rang budc:
1TW=1 1) va R'W=T, (2

Ta c6 phwong trinh Lagrangian sau day:
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L—EWTAW+A(1—1TW)+;(rP—R W) 3)
Diéu kién can ctia t6i thiéu hoa:
oL =

— =AW-411-)R=0 (4)-

oW R

L 1-1w=o (5)-

oA

oL _ St

8_7_rP_R W=0 (6)_
Tt (4), ta c6 cac ty trong tai san t6i wu:
W= A1+ AR 7)

Thé (7) vao (5) va (6) ta duwoc hé phuwong trinh véi hai ansé1a A va
ATATDA+(1TATR)y =1
(R'A"DA+(RTA'R)y =T,

D4t B=17A11; C=1"A"R = RTA%1; D= RTA1R; va E= BD - C2 Ta c6:

BA+Cy=1 D-C, _ _ BRL-C
CA+Dy=T, E YTTE

Phwong trinh phuong sai ctia suét sinh loi danh muc dau tu:
o5 = WIAW = WTA(A11 + ATR)

= JWTL + }WTR
=1+l

4. Phuong trinh duong tap hop cac co hoi dau tu (investment opportunity set):

2 Br? —2Cr, +D

P = E (8)
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0.20 -+ Puong tap hop cac co hoi
dau tw (I0S)

Danh muc

CO, Omin

B/A
0.14 4------=*

=
Suét sinh Igi ky vong

0.12 -

L R T

(l/A 1/2 T T T T 1
0.20 0.24 0.28 0.32 0.36 0.40

D¢ léch chudn op

II. Xy dung danh muc dau tw v6i N tai san rai ro va tai san phi rai ro
1. Tai san phi rui ro ¢é suét sinh 10i 7. Ty 1& dau tu vao tai san phi rui ro: wo
Ty 1é dau tu vao cac tai san ruai ro: w1, ws, ..., WN
wotwi+w2+...+wn=1 hay wo+1™W =1 hay wo=1-1TW
Suét sinh l¢i ky vong ctia danh muc:

=rrwo+ RTW=r(1-1TW)+ RTW

Mo
 =r+(R-r1)™W 9)

2. D&i v6i mdi suat sinh loi ky vong nhat dinh theo yéu cau, nha dau tu mudn xay dung mot danh muc
sao cho phuong sai ctia sudt sinh 1oi ¢6 gia tri nho nhat.
Vay, nha dau tw mudn t&i thiéu héa &5 = WTAW trén co sé thoa méan rang budc (9).

Phuong trinh Lagrangian:
1 _ —
L= EWTAW’L?’”P —1r— (R =11)TW] (10)

Diéu kién can ctia t6i thiéu hoa:
oL

— =AW-y(R-r.1)=0 11
EYY, 7( f ) (11)

Cac ty trong tai san rui ro tdi vu:

W' = AR -71) (12)
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Thé (7) vao (9):
T, =1+ (R-r1)TA (R -11)
Fo—1r=A(RTATR) + (1TATD) 17 —2(R TA)rs ] = «B I - 2Crs+ D)

_ L —r,
~ Br2-2Cr, +D

/4 (13)

3. Phuong trinh phuwong sai ctia suét sinh lgi danh muc dau tu:
b = WTAW = WIA[AY(R - 71)]

- WTI(R-r1)
= Ao —17) (14)

4. Puong phan bé von (capital allocation line):
Thé (13) vao (14) roi rat gon, ta duoc:
=1
op =
\/Brf —-2Cr, +D

(15)

Puong phan bd von (CAL) la mot tia di ti vi tri ctia tai san phi rui ro va tiép xtc véi duong IOS tai mot

danh muc c6 tén goi la danh muc tiép xtc T.

5. Xac dinh danh muc tiép xtac T

T vita ndm trén CAL vira nam trén IOS. T khong chiza tai san phi rti ro nén ta c:
1T™Wi=1 va Wi= AR -1) [tir phuong trinh (12)] =

o 1A R-r1)=1

o  ATATR-r11A11) =1
o 7=(C-Br)

A

Vay,

A'R-r11)
Al R B

C -Br,
Suat sinh 1¢i ky vong ctia danh muc T:

D-Cr,

f=R"W=
C-Br,

Phuong sai ciia suét sinh 1¢i cia danh muc T:
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T—r
ol= W, Awi= —
C-Br,

5. Danh muc t6i wu, P

Nha dau tw sé chon danh muc dau tu t6i wu bang cach dau tw mot phan tién vao danh muc tiép xtc T va
phan con lai vao tai san phi rui ro tuy theo so thich cia minh vé sw danh d6i gitra suat sinh 1oi ky vong va
rui ro.

Tai P, 46 ddc ctia duong dang dung vao duong CAL bang nhau.

= = 3\
—r r.—r c A -2
D6 déc ctia duong CAL: §,=— "=+t '|Taiticp dim: Ao, =S, hay
op o, s
t
B yOp = A
Do ddc cia duong dang dung: = Ao,
Plu

J
Nha dau tu bo tién vao danh muc phi rui ro voéi ty 1€ wo va vao danh muc T véi ty 1€ (1 — wo). Ta c6: or = (1

—wo)or= S/A hay wo=1-S/(Ac)

Ty trong ctia tai san phi rti ro va ctia T trong danh muc t6i wu P:

1rt_rf \ 1rt_rf
— > val-wo=— >
A o A o

t t

wo=1-

Thay s8 ta ¢6 danh muc t8i wu P véi I, = 15,29% va op = 20,99%. Trong s6 cua danh muc P 1a wo =

38,8%, w1 =50,8% va w2 =10,4%.
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0.21 -

:Danh muc tiép xuc

Danh muc t6i wru

P

Suét sinh Igi ky vong
|

Duong tdp hop cdc

0.13 A co héi diu tw

Duong phin
0.11 1
It

0.09 : — : : : .

Do léch chudn
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