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Bai giing
LY THUYET DANH MUC PAU TU

Rui ro

Hoat dong dau tu thuong gan li én véi tinh trang khong chéic chin vi két qua thu duoc
c6 thé roi vao cac tinh hudng khac nhau. Cac nha kinh té tai chinh phéan biét giita khai
niém “bat tric” va khai niém “rai ro”. Bat tric 13 khi c6 nhiéu tinh hudng khac nhau c6
thé xay ra, nhung ta khong thé biét dwoc xac suit xay ra cac tinh hudng nay. Hay lay
dich cim ga & chau A vao cudi nim 2003 va dau 2004 1am vi du. Viéc dau tu vao mot
nha hang dic san ga s& cho két qua tot néu tinh hudng xay ra 1a khong xay ra dich cim
ga, nhung c6 thé s& mat tring néu dich cim ga xay ra. Tuy nhién, ta néi day Ia tinh
trang bat tric vi khong thé dwa vao sb liéu lich sir hay cac phuong phép ngoai suy khéc
dé udc lugng xac suat xay ra cam ga trong mot khoang thoi gian nhat dinh 13 bao
nhiéu. Nguoc lai, ta dé cap dén rii ro khi c6 thé wdc lugng dugc xac suét Xay ra cac
tinh huéng khac nhau. Vi du, loi nhuan ctia mot cira hang kem trong mua hé t6i sé tiy
thudc vao viéc thoi tiét lac d6 s& nhu thé nao. Dua vao s liéu lich sir, ta c6 thé tinh xac
sudt cho cac khoang nhiét do binh quan khac nhau vao mua hé. Trong tai chinh, ta
thudng cho rang cac hoat dong dau tu 1a “riii ro” vi c6 thé udc tinh dugc xac suat xay ra
cac tinh hudng khac nhau dya vao sb liéu lich st, gidng nhu vi du vé nhiét d6 mua he.
Tuy nhién, ta luén can luu y rang wdc luong rui ro dwa vao thong tin qua khir c¢6 thé

khong dung bdi vi cac con sé qua khir ¢6 thé thay doi trong twong lai.
Loi nhuan, rai ro va mirc bu rai ro
Mot du an dau tu co chi phi 1 triéu déng va chiu rai ro nhu sau: sau mot nim, néu tinh

huong tot xay ra véi xac suat 60%, du an s€ tao nguon thu rong 1a 1,2 tri€u dong; con

néu tinh hudng xau xay ra voi xac suat 40%, dy 4n sé chi tao ra 0,9 triéu dong.
Lgi nhuén cua dy an trong tinh huéng tot: wc=(1,2-1,0)=0,2 tr.d
Loi nhuén cta dy 4n trong tinh huéng xau: 7z = (0,9 — 1,0) =-0,1 tr.d

Tiéu chi du tién dé nha dau tu danh gia du an nay la loi nhuan ky vong, duoc tinh nhu

sau:

Bai viét nay do Nguyén Xuan Thanh, Giang vién Chinh sich Cong tai FETP soan va dugc sir dung 1am tai liéu cho
thao lun trén 16p hoc, chir khong phai 14 dé ing hd, phé binh hay ding 1am ngudn sb liéu cho mét tinh huéng chinh
sach cu thé.
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E(n) = 7 = parg + pss = 0,6%(0,2) + 0,4*%(-0,1) = 0,08 tr.d

Tuy nhién, nha dau tu khong chi quan tim dén viéc dy an cho loi nhuan ky vong 14 bao
nhiéu, ma con mudn tim hiéu vé muc do rui ro ctua nd. Thude do rui ro cua dy 4an 1a
muc d6 bién thién cta lgi nhuan so véi gia tri ky vong. D6 1a phuong sai cua lgi nhuan:

Var(n) = o7 = palae—B(mT + ps[m - E(n)]*

=0,6%(0,2 — 0,08)* + 0,4*(-0,1 — 0,08)* = 0,0216

Do 1éch chuin cua loi nhuan (on) b?mg 0,147 tr.d. Liéu mirc loi nhuan ky vong 80.000
d c6 du dé chap nhan muc rai ro biéu thi boi do 1éch chudn 147.000 d? Dé tra 16i cau
hoi nay, ta phai so sanh voi nhitng dy an khac.
Gia sir thay vi ddu tu vao du an trén, nha dau tu c6 thé gui khoan tién 1 tridu dong vao
mot ngan hang voi 13i suat 5%/nam. Day 1a khoan dau tu an toan vi c6 bao hiém tién
gui. Loi nhuan thu dugc 1a 50.000 déng. So sanh lgi nhuan ky vong cua hai du an, ta
tha"iy khi chép nhén du an rui ro, nha dau tu mong doi dugc huong thém mot khoan lgi
nhuan ky vong 1a: 80.000 — 50.000 = 30.000 dong so véi trudng hop dau tu vao du an
an toan. Né6i mot cach khéc, nha du tu duge hudng mot khoan bu rai ro 1a 30.000 ddng
khi dau tu vao du an rui ro.
Ta ciing c6 thé tinh gid tri ky vong va phuong sai cho suat sinh loi cta du 4n nhu sau.
Suit sinh lgi cua du an trong tinh huéng tot:  rg= (1,2 -1,0)/1,0 = 20%
Suét sinh loi cua du 4n trong tinh hudng x4u: 75 = (0,9 — 1,0)/1,0 = -10%
Suét sinh loi ky vong:

E(»)= ¥ =pgrc + pers = 0,6%(20%) + 0,4*(-10%) = 8%
Phuong sai ciia suit sinh loi:

Var(r) =& =pglre -~ Ero)l’ + pslRs — E()

=0,6%(20% — 8%)> + 0,4*(-10% — 8%)* = 2,16%

Rui ro, suat sinh lgi va dwéng dang dung

Viéc nha du tr yéu cidu mot mirc bu rai ro duong tic 1a nha dau tu ngai rui ro. Con
néu mirc bu rii ro bang khong, nha dau tu duoc goi 1a trung tinh vé rii ro; con néu mirc
bt rii ro nhod hon khong (nha dau tu sin sang bo tién ra dé duoc hudng rui ro), thi nha
dau tu duoc goi 1a thich rui ro. Ta c6 thé thdy trén thuc t& hau hét cac nha dau tu ghét
rui ro.

Nhu vay, suét sinh loi ky vong cang cao thi ¢ théa dung cia nha dau tu cang 16n;

nhung phuong sai (hay do léch chuan) cua suét sinh loi cang cao thi d thoa dung cia
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Chuong trinh Giang day Kinh té Fulbright Phan tich Tai chinh Ly thuyét danh muc déu tu

nha dau tu cang nho. Ta co thé biéu dién phuong trinh d6 théa dung cua nha dau tu

theo dang thong dung sau:

E
U=E@r) - %A& 1) U=12) ) Uy

U,
Hinh 1 biéu dién duong ding dung ctia nha dau tu
trén truc toa do suét sinh loi ky vong va dd léch
chuén. Doc theo duong dang dung Uy, khi d6 1éch
chuén ting 1én thi nha dau tu ciing yéu cau suit

sinh l¢i ky vong cao hon dé dam bao do thoa dung

khong d6i. Ly vi phan hai vé cia ham thoa dung

ta co: Hinh 1: Puong dang dung

U =Y 4py+ Y go—g = EO Ul
OE(r) oo do  0U/0E(r)

o (2)

Puong dang dung c6 dang 16m thong thuong: khi do 1éch chuan ting thém 1 don vi, rdi
1 don vi, thi dé gitr d6 thoa dung khong ddi, nha dau tu yéu cdu mirc ting thém cua suit
sinh lgi ky vong ngay mot cao hon. Theo hudng tay-béic, d6 théa dung cua nha dau tu
sé tang lén: U3 > U, > U,.

Danh muc dau tw

Mot danh muc dau tu bao gdm nhidu tai san (hay dy 4n du tu hay cong cu tai chinh)
khac nhau. Gia sir nha dau tu chi nim gitr mot danh muc dau tu gdm hai tai san véi

trong s (ty 1& dau tu), sut sinh loi ky vong va d6 léch chuan nhu sau:

Tai san Trong sb Suét sinh loi ky vong Do léch chuan
X Wy E(ry) =1y Ox
Y Wy E(ry) = Fy Oy

Suit sinh lgi ky vong ctia danh muc dau tu bang binh quan trong sé cua suét sinh loi ky

vong cua cac tai san riéng ré trong danh muc:

E(I”P) = FP = WXFX + Wyfy
Do rii ro cua danh muyc dau tu khéng chi phu thude vao do 1€ch chuén cia suat sinh lgi
cua cac tai san riéng r€ trong danh muc, ma con phu thudc vao sy tuong tac gilra suat
sinh loi clia cac tai san. Nhimng sy tuong tac nay dugc biéu dién boi tich sai (Cov) hay
hé so twong quan (p).
Phuong sai cia danh muc dau tu:

22 2 2 2
Op =wyoy +wyo, + 2w, w,Cov(ry,ry)

.2 2 2 2
=WyOy + W0, +2W, W0 ,0y Py

Nguyén Xuéan Thanh 3
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Tong quat hoa, ta c6 mot danh muc dau tu P voi N tai san:
v' Tai san i ¢ suat sinh 1¢i ky vong: 7,
v' Suat sinh lgi cta tai san i ¢ phuong sai: oy = o’

v" Tich sai gilra suat sinh l¢i cua tai san i va j: oy

v Trong sO cua cac tai san trong danh muc: wy, wy, ..., wy.

Téng cla céc trong s6 1a 100%:
N
witwy+ . twy= ZW,;I
i=1

Suét sinh lgi ky vong ctia danh muyc:
N
E(rp) = Fy=wiF, +waly + ...+ wyiy = Y WP,
i=l1

Phuong sai ctia suat sinh lgi cua danh muc:

2 _ 2
Op =W, 0, +WW,0,, +...+WW, 0,

2
TWOW Oy T W0, + . W, W30,y

2
T WyW Oy + Wy W0, + oo+ Wy Oy

W n On Op - O
w. — 7. o o o
2 2 21 2 N
W= ; R= . A=
Wy Iy Oy Oyy -+ Oy

Téng cla cac trong sb 1a 100%:
w

ul w
w. = = =
Dw=1[ 1 1| 2 |=1'W=1
i=1 e

Wy

Suét sinh loi ky vong cua danh muc:

Nguyén Xuéan Thanh
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W
— — — 4 — — — — W2 3 T —
win twar, ot wyry =Z:wiri=[r1 oo rN] =R W=r,
i=1 cee
Wy
Phuong sai ctia suat sinh lgi cua danh muc:
O, O . Onllw
N N
o o . O w
_ 21 22 2N 2 | _ T _ 2
Z:Z:Gijwiwj—[w1 Wy . Wyl =W AW =5,
i=l j=1
Oy Oy -+ Ony ]| Wn

Rui ro dac thu, rai ro hé théng va da dang héa

Khi danh muc dau tu chi bao gém mot loai tai san, vi du nhu ¢6 phiéu cua mot cong ty,
thi rui ro cta danh myc hoan toan 1a rii ro ctia ¢6 phiéu d6. Rui ro cia cb phiéu, nhu da
trinh bay, duogc do béng d6 bién thién cua suét sinh lgi, do tac dong cua cac yéu tb
chung cua thi truong va nén kinh t& (nhu lam phat, ty gia hbi doai, chu ky kinh

doanh,...) va cac yéu t6 dic thu ctia ban than doanh nghiép phat hanh c¢6 phiéu.

Rii ro do cac yéu t6 chung tao ra dugc goi 1a rii ro hé thdng vi nd tac dong dén tat ca
céc loai tai san trén thi truong. Rui ro do cac yéu 6 riéng cua tai san tao ra dugc goi 1a
rui ro dac thu.

Khi ta két hop nhiéu loai tai san v6i nhau trong mot danh muc dau tu thi rai ro dic thu
cta ca danh muc duoc giam xudng do cac yéu td tac dong dén rui ro dic thu cua cac
loai tai san riéng r€ trong danh muc la khac nhau va co thé triét tiéu 13n nhau. Néu sb
lugng tai san trong danh muc la du 16n thi rai ro déc thu ciia danh muyc sé dugc loai bé.
Nguoc lai, vi ri ro hé théng tac dong dén moi tai san, n6 van ludn hién hiru trong danh

muc dau tu.

Ta c6 thé chtimg minh két qua trén trong mot danh muyc dau tw gom N tai san v6i mai tai
san deu co suat sinh lgi ky vong va phuong sai bang nhau. Tich sai gitia suat sinh lgi

cua céc tai san ciing nhu nhau.
Danh muc dau tu P gém N tai san co trong s6 nhu nhau. Véi i,j=1,2,...,N,taco:
v trong s6 w; = 1/N
v’ suit sinh lgi ky vong E(r) = u
v phuong sai cua suit sinh loi var(r;) = v
v’ tich sai cua sut sinh lgi cov(r;, 7;) = c.

Suét sinh loi ky vong cua danh muc:
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Er) = Y () =N Nyt =

i=1

Do 1éch chuan cua danh muc:

O, Opn Oy W,
lo o lo w
Var(nu):[w1 w, .. WN] 2 2 2N 2
Oy Oy Ony | [ W
v ¢ c||1/N
o1 1|lc v c||1/N
N N N
¢c ¢ .. Vv||I/N

vIN+c(N-1)/N

1 1 1 ]|v/N+c(N-1)/N
{N N F}

v/IN+c(N-1)/N

iv+(1—ijc var(rr) inh dane hé
N N Hinh 2: Da dang hoa

Khi sb Iugng tai san trong danh muc P du 16n,

thi phuong sai ctia danh muc bang c.

1
1
1
1
:
1
lim var(r,) =c | Rui ro dic thu
N—>o :
1
1
1
1
1

Rui ro hé théng

Phan bé dau tw thu dong giira hai tai san rai ro
Mot nha dau tu du dinh bo tién vao hai loai tai san: bat dong san va chi s6 thi truong
ching khoan. Cau hoi dit ra 1a nha dau tu phai bo tién theo ty 1é bao nhiéu vao hai tai

san nay de c6 dugc mot danh muc dau tu toi uu.

Tai san Trong $b Suét sinh loi ky vong Do léch chuan
Bét dong san wi E(r)) = 1,=10,20 o1 = 0,40
Chung khoan W) E(ry) = r,=0,12 0,=0,25

Hé s6 tuong quan: py, = 0,2 hay tich sai: Cov(ry, 2) = o1, = p12610> = 0,02

Véi mét ty trong nhét dinh trong danh muc dau tu, ta co thé tinh suét sinh loi ky vong

va do léch chuan cho ca danh muc.
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_ _ _ _ _ Fp =1 n=r
RpEwin t owaly =win t(1-w)h ()= w=———vaw, =——(2)
n-r =

) 2 2
Op =W, 0, +w,0; +2ww,0,, (3)

Thay (2) vao (3), ta co:
AN AN (A
7, — 7 7= 7, =1 )7 =7
0-}2): —— 0-12+H 0-22"'2 P_2 _12P 12
nh=r h—n (n—-r)

2, 2 — — 2= 2 == P YL I S Sp—
o2 _(0'1 +0, =20,)r, _2[”10-2 +7,0, _(’"14"’2)0'12]’”1)4‘(”1 o, +r, 07 —2rnoy,)
=

— —\2
(,,1_,,2)
2 2 — 2 = 2 = = —2 2, =2 2 ——
Dit a:O-I +0, —20), .ﬂ:rlo_z +no —(h +1,)o), }/Zrl o, +1, 07 —2r10,
¢ _ — 2 5 — — 2 5 _ — 2
(”1_7’2) (’”1_’/2) (’”1_’/2)

Tacéo: o) =ai, =207, +y (4)
Thay sO vao (4) ta co:
o, =28,527, — 79157, +0,60 (5)

Biéu dién (5) trén dd thi v&i truc toa do suét sinh loi ky vong va do 1éch chuén, ta duoc
mot duong cong, ma mdi diém trén d6 Gmg vi mot danh muyc dau tu c6 suét sinh loi ky
vong 7, va dg léch chuan op. Puong cong nay duge goi 14 tdp hop cdc co hi dau t

(I0S). Viéc dau tu vao hai tai san theo cac ty 1é khac nhau cho ta nhimg diém khac

nhau trén duong /0S.
0.22 ~
Hinh 3: Puongtdp hgpcac >, - PR
co hoi dau tu (10S) op=ary =2[T, +y P
0.20 + °
o 100% tai san 1
c \r 9
- 4 & 0% tai san 2
S 0.18 7 panh muc ’
_—f co Omin .
» 2 016 1 70% taisan 1 &
= 30% tai san 2
®
T 0.14 -
»
- 0% taisan 1 &
0.12 - < 100% tai san 2
0.10 o
0.20 0.25 0.30 0.35 0.40 0.45 0.50

Do léch chudn O p
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Vén dé dit ra 1a 1am thé nao dé chon dugc danh muc téi wu trén JOS. Dé 1am duogc diéu
nay, ta phai két hop dudng IOS véi cac dudng dang dung. Ta tré vé vai bai toan toi wu
hoa thong thuong: t6i da héa do thoa dung véi rang bude 1a danh myc du tw nam trén
dudng 10S.

Danh myc dau tu 14 t6i wu khi JOS tiép xtic voi duong dang dung cao nhit trén hinh 4.
Tai tiép diém, d6 doc cua dudng ding dung va dudng /OS bang nhau.

A

7 7 .k 2 (o2
D6 ddc ctia dudng OS: | %% | Tai tiép diém: —"— = Ao,
do,|,e @p—p ar, —
_ >hay szi ,B+l . Tu do, ta
NPT \ 2 dr, o A
Do doc cua duong dang dung: =Ao, L
rlo xac dinh dugc danh muc P.
y

Thay s6 ta ¢6 danh muc toi wu véi F: =16,79% va 0'; =27,74% . Trong s6 cua danh

muc nay 1a w; =59,8% va w, =40,2%

0.22 7 Yinh 4: Danh muc dau tu t6i
uu gom 2 tai san rui ro

0.20

anh muc ~ 60% tai san 1 &
dau tur t6i wu 40% tai san 2

‘U\

Suét sinh Igi ky vong
o
>

0.10 . \
0.20 0.25 0.30 0.35 0.40 0.45 0.50
D6 léch chudn o,

Phan bé dau tw thu déng giira hai tai san rai ro va tai san phi rai ro
Bay gid, bén canh thi truong 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 guri) voi 13i suét rr=10%.

Nha dau tu s& van chi dau tu vao hai tai san rai ro nhu trén hay s& bé ra mét phan tién
dé guri ngan hang? Va néu nha dau tu c6 giri ngan hang thi s€ giri vai ty 1€ bao nhiéu va

dau tu vao hai tai san rui voi ty 1€ nhu thé nao?

Nguyén Xuéan Thanh 8
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0.21 1 Hinh 5: Pudng phan b von dau tu 10S

0.13

0.11
=10%
0.09

%uéit sinh 1gi ky vong

0.07

0.05
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
Do léch chudn
Tién giri vao ngan hang 12 mot tai san phi rai ro. P9 1éch chuan cua suét sinh loi ciia nd
bang 0. Biéu dién trén db thi thi tai san phi rai ro nay s& ndm ngay trén truc tung (truc
suét sinh loi ky vong) véi tung do bang ry.

Ky hiéu wo, wi, wa 13 ty trong dau tu trong tng vao tién giri ngan hang, bat dong san va
chi sb chimg khoan. Piéu nay twong duong véi viéc nha dau tu bo tién mot phan vao
tién guri ngan hang (wo) va mot phan (w = w; + w,) va danh muc 7 bao gdm bét dong
san va chi s6 ching khoan. Trén dd thi, danh muc cua nha dau tu s& nam trén duong
thing nbi diém biéu dién tai san phi rui ro trén tryc tung va danh muc 7 trén dudng

10S. Puong thang nay dugc goi 1a dwong phdn bé von dau tu (CAL).

Nhu vay, sau khi c6 duoc duong /0S, nha dau tu s& phai thyc hién hai viéc nita: (i) xac
dinh danh muc 7 trén JOS va (ii) xac dinh doanh muc tdi wu cudi cing P bang cach két
hop T va tai san phi rui ro.

Chung ta thdy danh muc 7~ wu thé hon danh muc 7 vi duong CAL’ nim trén dudng
CAL va nhu vay bit ctr danh muc nao trén dudng CAL s& c6 mot danh muyc twong ng
trén duong CAL’ véi d6 1éch chuan twong duong nhung suét sinh loi ky vong cao hon.
Nha dau tu s& chon danh muc 7 trén dudng JOS sao cho dudng CAL vira dung tiép xtic
v6i I0S. Chinh vi vy, danh muc T ¢6 tén goi la danh muc fiép xiic.

Ta thay trong s6 cac duong CAL, duong CAL tiép xuc véi dudng JOS 1a ¢6 d6 dbc cao
n=ry

nhat. Do déc cua duong CAL dugc biéu dién boi: S = (S co tén goi 1a hé s6

o,

Sharpe). Nhé rang vi 7 nam trén [0S nén: o] = ai;” =257, +y

Nguyén Xuéan Thanh 9
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r—-r - pr
Taco: S = L/ dat gia tri cuc dai khi 7,= i

Jar =205 +y p—oar;

Trong danh muc 7, ty trong tai san 1 1a w,; va ty trong tai san 2 1a wy, (wy + wp = 1).

v —r 7,
t 2 A "1
—— vaw,, =—

n—nr n—nr

t

Wy =
Thay s6 ta c6 danh muc T véi 7,=18,64% va o, =34,30%. Trong s6 cuia danh muc T
la w,=83,0% va w, =17,0%. H¢ ) Sharp, S;= 0,252

Sau khi xac dinh dugc danh muc tiép xuc T trén duong 108, viéc tiép theo ctia nha dau

tu 12 quyét dinh xem b tién vdi ty 16 bao nhiéu vao tai san phi rai ro (tién guri) va danh

muc 7.
0.21 4
_ 0,19 - ,
1 =18,6% [ rrr s -7 Danh muc tiép xtc
= Danh muyc t6i vu 83% tai san 1
g 0.17 4 50,8% tai san 1; 10,4% tai san 2 17% tai san 2
< va 38,8% tién guri phi rui ro
§.
€ 015 T
»
©
3 N r
@ 0.13 - Hinh‘6: Danh muc dau tu toi
wu gom 2 tai san rui ro va 1
tai san phi rui ro
0.11 4
rr=10% :
‘o, =021
0.09 —

o, =0343
3 0.4

0.0 0.1 0.2 0.5 0.6

Do léch chudn

Danh muc dau tu t6i wu (P) s& 1a mot diém trén dudng CAL, ¢ d6 nha dau tu dat do
thoa dung cao nhét. Nhu vay, P 1a tiép diém cua duong déng dung U va dudng phan bd
von CAL..

Tai P, 6 doc ciia duong dang dung vao duong CAL, bang nhau.
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_ _ 3\
, Fo—r, F-—r C A a2
Do doc cua dudng CAL;: S = Py _ /| Tai tiep di€ém: Ao, =S, hay
o, o, S
> Op=—-
T dr, 4
Do doc cua duong dang dung: =Ao,
Plu
J

Nha dau tu b tién vao danh muc phi rui ro véi ty 16 wy va vao danh muc 7 véi ty 18 (1
—wo). Ta c6: op = (1 — wo)or = S/A. Hay, wo = 1 — S/(A 7). Vay, ta xac dinh dugc ty

trong cua tai san phi rii ro va cac tai san ruai ro trong danh muc dau tu téi uu P.

Thay s6 ta 6 danh muc tdi wu P v6i 7, = 15,29% va &, = 20,99% . Trong s6 clia danh

muc P 1a wy = 38,8%, w; = 50,8% va w, = 10,4%.

Chung ta thiy 1a néu cac nha dau tu ddi dién véi ciing mot duong tap hop cac co hoi
dau tu 10OS thi ho s& cung chon mét danh muc gém cac tai san rai ro nhu nhau (danh
muc 7). Sau d6, tlly theo sé thich riéng r& cia minh ma mdi nha dau tu s& chon bo tién
mot phén vao danh muc rai ro 7 va mot ph;“m vao tai san phi rui ro.

Gia sir, mot nha dau tu khac chon mot danh muc t6i vu ciia minh P’ trén duong CAL
v6i doi hoi suat sinh lgi ky vong 1a 7 = 25,00%, twong tmg voi do 1éch chuan suat sinh
loi 0,=59,56%. Nhu vay, so voi trude, nha dau tu nay muén suit sinh 1gi ky vong cao
hon, nhung twong tng s& phai chap nhan mic do rui ro cao hon. Dé c6 duge danh muc
nay, nha dau tu s& phai dam bao trong sd wo = -73,7%, wi = 144,1% va w, = 29,6%.
Tuc 13, nha dau tu sé di vay mot khoan béng 73,7% gia tri von ty ¢6 ctia minh rdi dung
toan b tién tw cd cong voi tién vay dé du tu vao tai san 1 va 2 theo ty 1€ 83:17.

Tom lai quy trinh thiét 14p mot danh muc dAu tu tdi wu bao gdm cac bude sau:

1. Xac dinh cac thong sd cia cac tai san dinh dau tu (sudt sinh loi ky vong,

phuong sai va tich sai).

2. Xac dinh dudng tap hop cac co hdi dau tu vao cac tai san rii ro.
(Trong trudng hop chi ¢6 2 tai san rai ro nhu vi du trén, ta co thé xac dinh ngay
dugc 10S. Dbi v6i nhidu tai san, dé xac dinh /OS, ta phai 1am phai toan t6i vu 1a
xac dinh tit ca cac tip hop du tu ma ing véi mot suat sinh loi ky vong nhit

dinh, ta c6 dugc do 1éch chuin nho nhit).

3. Xac dinh danh muc dau tu tiép xtc trén duong tap hop cac co hoi dau tu (d6 1a
danh myc nam & tiép diém giita dudng phan bd von va duong I0S).

4. Duya trén so thich riéng vé sy danh d6i giira suét sinh loi ky vong va rai ro, mdi
nha dau tu s& chon dau tu mot phan vao tai san phi rii ro va mot phan vao danh

muc tiép xtc.
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Phu luc 1: Tai san phi rii ro

Do ¢6 quyén danh thué va c6 kha niang kiém soat mirc cung tién té&, chi co chinh phu
moi c¢6 thé phat hanh céc trai phiéu khong c¢6 rai ro v no. Tuy nhién, ké ca khi khong
¢6 rui ro v& no thi trai phiéu van chiu rai ro 13i suit va rai ro lam phat. Rui ro lam phat
chi ¢6 thé dugc loai bo khi trai phiéu dugc phat hanh dudi hinh thire trai phiu c6 1ai
suat dugc hiéu chinh theo chi s gia. Tuc 1a 13i suat caa trai phiéu bang mot muc cb
dinh cong véi ty 16 lam phat trong giai doan trude d6. Hon thé nita, mot trai phiéu chi
s6 chi hoan toan khong c6 riii ro vé 14i suat thuc khi c6 ky han dung bang véi thoi gian
ma nha dau tu mudn nim giit. Nhung ngay ca trai phiéu chinh phii duoc hiéu chinh
theo chi s gia van phai chiu rui ro 13i sudt, boi vi 13i suat thay ddi bat ngo theo thoi
gian. Khi muc 13i sudt trong twong lai khéng chédc chén, thi mic gia trai phiéu trong

tuong lai ciing khong chéc chan.

Tuy nhién, ngudi ta thudng coi tin phiéu kho bac (vi du tin phiéu kho bac ky han 3
thang) 14 tai san tai chinh khong c6 rai ro. Tinh chat ngan han cua loai phiéu nay lam
cho gia tri ciia nd khong bi tac dong nhiéu boi bién dong 13i suat. Trén thuc té, nha dau
tu c¢6 thé ¢d dinh ty sudt loi nhudn ngin han bang cach mua 1 tin phiéu va giit né cho
t6i khi dao han. Hon thé nita, tinh chit khong chéc chin cua ty 18 lam phét trong thoi
gian 182 ngay thuong khong dang ké so véi tinh chat khong chic chin ciia cac ty sut
lgi nhudn khac trén thi truong ching khoan.

Trén thuc té, hau hét cac nha dau tu déu coi nhiéu cong cu thi truong tién té 1 tai san
khéng rui ro. Hau hét cac cong cu thi trudng tién té déu gan nhu khong chiu rui ro 14i
suat do c6 ky han ngin va tuong d6i an toan vé kha ning tra no (rii ro tin dung gan
bang 0).

Céc quy dau tu vao thi truong tién té thuong nam giir ba loai ching khoan - tin phiéu
kho bac, chimg chi tién giri ngan hang va thuong phiéu. Tuy nhién, cac cong cu nay
ciing khac nhau vé rui ro v& ng. Loi suét cho téi khi déo han cta chimg chi tién giri va

thwong phiéu c6 ctng ky han thudng cao hon loi sut cia tin phiéu kho bac.
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Phu luc 2: Ly thuyét danh muc dau tu trwong hop nhiéu tai san (tham khio)

I. Xac dinh dwéng tap hop cac co hdi dau tw vao cac tai san rai ro
1.Taisanrairo: 1,2, ..., N.

v" Tai san i ¢ suat sinh 1gi ky vong: 7,

v’ Suét sinh loi cta tai san i c6 phuong sai: oy = o7

v" Dong phuong sai (tich sai) gitra suat sinh loi cla tai san i vaj: oy
v' Ty I& dau tu vao céc tai san: wy, wa, ..., wy.

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

W n Oy Op - O
w. — T o o ... O
> 2 21 2 N
W= ; R= . A=
Wy Iy Oy Oy -+ Opy

w

N
Tong clia cac trong s6 13 100%: Zwi = [1 1 .. 1] T lo1'w=1
P

WN
Wi
N W2
Ao oo P , . - _[= = — DT — =
Suat sinh loi ky vong cuia danh myc: z wr, = [rl oo rN] =R W=r,
=
WN
Phuong sai cta suat sinh 1gi cua danh muc:
O Op Oy [| WM
N N
o O, o O w
21 22 2N 2 T 2
ZZGUWI.WJ. =[w1 w, . WN] = WAW = o,
i=1 j:] .oe .o voe oo .o
Oy Oy Ownv | [ Wn

3. Dbi voi mdi suat sinh loi ky vong nhat dinh theo yéu cau, nha dau tw mudn xay dung

mdt danh muc sao cho phuong sai cua suat sinh 1gi c6 gia tri nho nhat.

Vay, nha dau tu mudn tdi thiéu hoa o, = WTAW trén co s¢ thoa min cac rang budc:
1"™W=1 (1) va R"™W=7 (2

Ta c6 phuong trinh Lagrangian sau day:
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L= %WTAW+ A1 =1"W) + f7,— R™W) (3)

bicu kién can cua to6i thi€u hoa:

oL _

L _AW-1-R =0 (4)-
oW R )
AL _1_1"w=0 (5)-
o4

oL _

5=rp ~-R"W=0 (6)-

Tir (4), ta co cac ty trong tai san ti wu:

W' =A"1+ AR (7)

Thé (7) vao (5) va (6) ta dugc hé phuong trinh v&i hai an sé 1a A va .
A"A"DA+ATA'R)y =1

{(ﬁTA" DA+RA'R)y =7,

Pat4=1"A"1:B=1"A"R=R"A"1;C=R"A'R;vaD=A4C- B> Tacé:

AA+By =1 C - Br, Ar, - B
_ = A= va  y=
BA+Cy=r, D D

Phuong trinh phuong sai cta suét sinh loi danh muc dau tu:
o2=W'AW =W'AA'1 + )A'R)

=IW'1 + W'R

=A+yr,
4. Phuong trinh duong tap hop cac co hoi dau tu:

Ar; —2Br, +C
o2 = s DrP+ )
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0.20 - Puong tap hop cac co hoi
du tu (J0S)

0.18 -
(@]
5 Danh myc , AR} -2BF,+C
> €O Omin Op = £ 1
2 0.16 1 D

P2

£ B/A
® 014 |------=
\«“B' |
> 1
n :

0.12 -

0.10 -

(I/A)I/Z
0.20 0.24 0.28 0.32 0.36 0.40

Do léch chudn o p

Il. Xay dwng danh muc dau tw vé&i N tai san rai ro va tai san phi rai ro
1. Tai san phi riii ro ¢6 suét sinh loi re. Ty 18 dau tu vao tai san phi rai ro: wy
Ty I¢ dAu tu vao cac tai san rui ro: Wi, W, ..., WN
wo+wi+wy+...+wy=1 hay wo+1'"'W=1 hay wo=1-1"W
Suét sinh loi ky vong cua danh muc:
= _ T _ T DT
' =rrwot RREW=r(l1-1TW)+ R"W
7 =1+ (R—171)'W )
2. Dbi véi mdi suét sinh 1oi ky vong nhat dinh theo yéu cau, nha dau tw mudn xay dung
mot danh muyc sao cho phwong sai cia suét sinh loi c6 gia tri nho nhat.

Viy, nha dau tu mudn toi thiéu hoa 6123 = WTAW trén co so thoa man rang budc (9).

Phuong trinh Lagrangian:

L= %WTAW + A7 — 1= (R=ry 1)'W] (10)

Piéu kién can cua toi thiéu hoa:

oL -
W =AWy R-r =0 (11)

Céc ty trong tai san rui ro toi wu:

W = A (R-r/1) (12)
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Thé (7) vao (9):
7o =rp+ (R=ry )A (R=1y1)

ro—1r= A(RTA'R) + (1'A') ] —2(RTA D)y 1= A r; - 2Bry+ C)

Ty

_— 13
Arf2—2Brf+C (13)

}/:

3. Phuong trinh phuong sai cua suét sinh loi danh muyc dau tu:
o} =W'AW = W'AA (R-7,1)]
= W (R-rs1)
= {7 17) (14)
4. Puong thi truong von:
Thé (13) vao (14) rdi rat gon, ta dugc:
rp— r

o, =
b Jar 2B v

(15)

DPudng phan bo vén (CAL) 1a mot tia di tir vi tri cta tai san phi rui ro va tiép xtc voi
duong 10S tai mot danh muc co tén goi la danh muc tiép xuc T.
5. Xac dinh danh muc tiép xuc T
T vira ndm trén CML vira nam trén JOS. T khong chira tai san phi rui ro nén ta cé:
"W =1 va W= A" (R-r/1) [tir phuong trinh (12)] =

o 1A' R-r1)=1
o H1I'A'R-r1'A"1) =1
o y=B-4r)’

Viy,

W= (B—dr) A (R-r/1)
Suét sinh loi ky vong cua danh muc 7:

_C-Br,

’7t: ETWt—
B—Ar,

Phuong sai cia suat sinh 1gi cua danh muc 7~

r—-r,
ol = Wl AW, =
B—A@
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5. Danh muc ti wu, P

Nha dau tu s& chon danh muc dau tu tdi vu bﬁng cach dau tu mot phé”m tién vao danh

muc tiép xuc 7 va phan con lai vao tai san phi rui ro tuy theo s¢ thich ciia minh vé su

danh doi gitra suat sinh 1¢i ky vong va rui ro.

0.21

Suét sinh Igi ky vong

0.13

0.11 A
Ty

0.09

Danh muc tdi wu
P

Duong tdap hop
cdc co héi dau tw
Duong phdn
bé von

:Danh muc tiép xtic
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