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Bai giang 11
MO HINH PINH GIA TAI SAN VON (CAPM)

Nén kinh té vé&i hai tai san rui ro
Trong bai giang 1y thuyét danh myc dau tu, ching ta di dua ra vi du vé hai tai san véi
thong tin tai chinh nhu sau.

Tai san Trong %) Suét sinh loi ky vong Do léch chuan
C6 phiéu 1 Wi E(r)) = 1,=10,20 01 =10,40
Cb phiéu 2 W, E(r,) = 1,=0,12 0,=0,25

Heé sb tuong quan: o), = 0,2 hay tich sai: Cov(r1, 2) = 01, = P120105 = 0,02

Gia st rang day 13 hai tai san rii ro duy nhat trong nén kinh té. Tét ca cdc nha dau tu
déu co thé chon dau tu vao moi két hop cua hai ¢ phiéu trén thi trudng. Cac nha dau tu
ciing c6 thé di vay va cho vay khong bi giéi han & muc 14i suat phi rai ro 1a = 10%
(khong c6 chi phi giao dich).

Vay, tit ca cac nha dau tu sé& ddi dién v6i cung mot duong tip hop cac co hoi dau tu

(10S).
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D6 léch chudn O p

" Pay la bai giang tiép ndi bai giang 1y thuyét danh muc dau tu.

Bai viét nay do Nguy&n Xuén Thanh, Giang vién Chinh sach Cong tai FETP soan va duoc st dung lam tai liéu cho
thao luan trén 16p hoc, chir khong phai 1a d& ung ho, phé binh hay ding 1am ngudn s liéu cho mot tinh huéng chinh
sach cu thé.



Chuong trinh Giang day Kinh té Fulbright Phan tich Tai chinh Ly thuyét danh muc dau tur
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Thay s, ta c6: s 2 = 28,5277 - 7,917, + 0,60

O mirc 13i sudt phi i ro 7, tat cd cdc nha dau tu s& dbi dién v6i cing mot duong phan
bd vbn (CAL). Theo ly thuyét danh muc dau tu, moi nha dau tu s& chon mot danh muc
nam dung ¢ tiép diém (7) giita duong phan bd von véi dudng gidi han cac co hoi dau

tu hiéu qua.
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Do léch chudn

Danh muc thij trweé'ng

Nha dau tu chon danh muc E, trong d6 ty 1& dau tu vao T'1a y va ty 1& dau tu vao tai san
phi ri ro 14 (1 — y). Danh muyc thi trudng (M) 14 tong cac danh muc E cia tat ca cac nha
dau tu. Poi véi ca nén kinh té, gia tri rong cua tai san phi rii ro bang 0 vi tong gia tri
cho vay bang tong gia tri di vay (¢ 13i suat phi rai ro). Vi moi nha du tu déu nam giir
danh muc tiép xtc, tong cua tit ca cac danh muc danh muc tiép xtic ma cac nha dau tu
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ndm gilt tao nén danh muc thi truong. N61 mot cach khac, danh muc 7' chinh la danh
muc thi truong (M).
Danh muyc thi trudng bao gém tat ca cac loai tai san va trong sb6 ctia moi loai tai san
trong danh muc bang dung ty 18 gitr tong gid tri tai san va téng gia tri thi trudng.
Trong bai Iy thuyét danh muc dau tu, ta di xac dinh dugc:
D-Cr r-r,

7= R o =1 !

C—Bq C—B@

D - Crf
= ——71 (=18,64%).

C- r

Y|

Vay, suét sinh lgi ky vong ctia danh muc M: 7,,=

. 7y =7

Phuong sai suat sinh lgi cua danh muc M: o, = 0} = CM—Bf(: 11,76%).
— Dbr

!

Trong danh muc M, ty trong tai san 1 1a wy, va ty trong tai san 2 1a wyp.
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Chia tach rui ro tbng céng ctia danh muc thi trwong
Ta c6 the viét lai cong thuc phuong sai suat sinh lgi cia danh muc thi truong dudi
dang:
O, =W, O + W, 05 +2W,, W,,,0,, =W, (W, 07 +W,,,0,,) +W,,,(W,,,0,, +W,,,07)
M~ M1 M2=2 M1"M2%12 T M1 M1™1 M2™12 M2 M1-12 M2-2
2 \ J r 5 N o \ 5 . A A 5
wy,, (w0, +w,,,0,,)la dong gop cua tai san 1 vao rui ro tong cong cua danh myc M.
Wy, (W0, +W,,,0% ) 1a dong gbp cua tai san 2 vao rui ro tong cong cua danh myc M.
Goi tich sai gifra suat sinh loi tai san 1 va danh muc M 1a Cov(r, ry) = O tich sai
gilra suat sinh loi tai san 2 va danh muc M 1a Cov(r, rv) = oo
— — — 2
Ol = COV(I"], I”M) = COV(I’], wynr: + WMQI”Q) =W, 07 +W,,,0,

_ _ _ 2
O\ = COV(I"Q, I”M) = COV(I’Q, wynr: + WMQI”Q) = W0y, + W,,,0,

Ta suy ra rang:
e Poéng godp clia tai san 1 vao rui ro tong cong ciia danh muc M 1a: w01y
e Poéng gdp clia tai san 2 vao rii ro tong cong ciia danh muc M 1a: w20y
Thay sb, ta tinh dugc: o1y = 0,1362 va o2y, = 0,0272.

Tong quat, dong gdp cua mot tai sdn vao rui ro tong cong cua danh muc thi truong

dugc quyét dinh boi tich sai sudt sinh loi cta tai san d6 v6i danh muyc thi truong.

Mo hinh CAPM

Tich sai gitra suat sinh loi tai san 1 va danh myc M:

(r - f)az (r, - f)alz o + (- f)a - (- f)alz ’71_’ff
=Wy O W O,=——"—
Tch:4h sai glua suat sm]h 101 tai sa’il@)(zéld@h Mud A/f (C-Br, Yo'o; -o7,) C-Br,

— — 5 — —
2 (”1 f)az (Vz_”f)alz (rz_rf)al _(ﬁ_rf)alz » LYy
Oopr =Wy Oy +W),,0, = 012 + ) ) =
)&a o, -03,) (C-Br,)(0,0; -0y) C- Br,
O trén, ta di xac dinh: o ' '
C—B@
Vay, ta co:
Wty holy
oy _C-Br _hi-r va Qv _ C-Br, n-r1
2 = _ = 2 = _ —
Oy v =1y ny -1y Oy v =1y -1y
C-Br, C-Br,
f f
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Chuong trinh Giang day Kinh té Fulbright Phan tich Tai chinh Ly thuyét danh muc dau tur

Ta biéu dién hai phuong trinh trén thanh dang sau:

_ Oy . Oyt
R=rp =5 (fy —r) VA =1+ 02;4 7y =17)
M M

Dinh nghia hé sb beta cia mot tai san bang tich sai sudt sinh loi giita tai san voi danh
muc thi truong va phuong sai suét sinh lgi danh muc thi truong: B =0,,/ afl .

O, (o}
M ) _Youm
- va B =—-

2
M OM

Ta co: g =

Mo hinh CAPM phat biéu rang suét sinh loi ky vong ctia mot tai san ty 1é thuan véi rui

ro hé théng, duoc do béng tich sai sut sinh loi gitra tai san v&i danh muc thi truong.

771=rf+/3)1(’7M_rf) va 7, =rf+/372(’7M_rf)

O 01362 o0 g O 0.0272

Thay s, ta c6 duge: B, = = =
g h o, 0,1176 ol, 01176

=0,2315

Véirp=10% va 7,,= 18,64% ta kiém chirng md hinh CAPM nhu sau:
i=r+ (R, —r,)=10% + 1,1576 x (18,64% — 10%) = 20%

7=, + BTy —r,)= 10% + 0,2315 x (18,64% — 10%) = 12%

Y nghia cia CAPM
Suat sinh loi ky vong ctia mot tai san ty 1¢ thuan véi rai ro hé théng, do bang hé s beta,
cua tai san do.
E(ry) = ry+ BlE(rv) — 1]
B 12 hé s6 beta cta tai san i, 5; = Cov(ri, ri)/Var(ry)
[E(ry) — 17l 1a mirc bu rai ro cia danh muc thi truong
Néu cac giad dinh sau dugc tuan thu:
* Khong co chi phi giao dich
e TAt ca cAc tai san déu co thé duge chia nhd va mua ban trén thi truong
e Cac nha dau tu ra quyét dinh dua trén suét sinh loi ky vong va d6 léch chuan
cua suat sinh lgi
* Céc nha dau tu co thé vay va cho vay voi 1ai suat phi rai ro

» Céc nha dau tu c6 cung thong tin va ky vong dong nhat.

Tat ca cac tai san rui ro trong nén kinh té s€ tuan thu moi quan h¢ tuyén tinh cua
CAPM.
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Khi @6, biéu dién trén dd thi v6i hé truc toa do beta va suét sinh loi ky vong, cac tai san
s& cung nam trén mot duong goi 13 duong thi truong chimg khoan (Securities Market
Line - SML).

Suét sinh loi ky vong

SML
M
E(ry)
Miirc b rdi ro thi trudng: E(ry,) —ry
r A
A Hé sb beta
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Phu luc: Chirng minh mé hinh CAPM cho truomg hop nhiéu tai san

I. Nén kinh té véi N tai san rai ro
Tir Phuy lyc 2 trong bai giang 1y thuyét danh muc dau tu, ta 6 N tai san rui ro véi tai san
batkyi=1,2, ..., N.

v’ Tai san i ¢ sut sinh lgi ky vong: 7

v' Suit sinh loi cua tai san i c6 phuong sai: o; = 0,2

v Pong phuong sai (tich sai) gitra suat sinh 1¢i cta tai san i va j: oy
v' Ty 1€ dau tu vao cac tai san: wy, wa, ..., Wy .

Céc cong thirec dugc bicu dién dudi dang ma tran nhu sau:

W 1 O, O .. O
w. — 7 (0 (02 .. O
b 21 2 2N
W = ; R= 2 ; A=
Wy ry Oy Oy - Oy
Wy

N
Tong cua cac trong s 1a 100%: 2 w,= [1 I .. l] e 1'W=1

Wy
W
. N w, —
Suat sinh loi ky vong ctia danh muc P: 2 w.F =[171 P FN] =R'W=7,
= cese
Wy
Phuong sai cua suat sinh 1¢1 cua danh muc P:
g, Op Oy | | M
N N
o, O, .. O w
— 21 22 2N 2 | T _ 2
ZEUUW"WJ_[W' w, . WN] =W AW =g,
=t 7=
Oy Oy Oyn | [Wy

Il. Pa dang héa rui ro
Phuong trinh dudng tap hop cac co hoi dau tu:

, B -2Cr,+D
Op = £

voiB=1"A"1;Cc=1"A"R=R"AM1; D=R"A'R;vaE=BD - C*.
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V61 sy ton tai cua tai san phi rui ro r;, duong phan bo von c6 dang :

o =Ty

\/Br; - 2Crf +D

Op

Danh muc tiép xuc 7 dugc xéc dinh nhu sau :

_A'R-r1)
' C-Br,
_ D-C
F=R"W,= L
C - Br,
v —r
o= WIAW,= L
C - Br,

Il. Can bang thi trwong

Thi truong can bang khi cac nha dau tu dat dugc danh muyc 61 tuu ciia minh, & d6 cung
cua tung tai san trong nén kinh té bang ciu cua tai san d6. Moi nha dau tu déu nam gitr
T va tai san phi rui ro, nhung theo trong s6 phu hgp véi mirc d§ chap nhan rui ro cua

riéng minh.
O trang thai can bang, danh muyc thi trudng M bang tong tt cac danh muc dau tu.

Tai san phi rili ro s& c6 gia tri bang khong khi cong lai (vi tong lugng tién cho vay bang

tong lugng tién di vay khi khong co chi phi giao dich).
Con cac danh muc 7 cong lai véi nhau van cho chinh danh muyc 7.

Vay ¢ trang thai cAn bang, danh muc tiép xtc 7 chinh 1a thi trudng M.

A'(R-r1)
= .
C-Br,
- Ty = D—Crf
C - Br

lll. Vector tich sai

V¢é mat toan hoc, tich sai cia mot bién ruii ro voi tong co6 trong s6 cua mat tap hop cac
bién rui ro bang tong co6 trong s cua cac tich sai gitra bién rai ro do véi ting bién riéng

1é trong tap hop.
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Chuong trinh Giang day Kinh té Fulbright Phan tich Tai chinh Ly thuyét danh muc dau tur

Cov(x, aiy1 + ayyz +...+ axyx) = a1Cov(x, y1) + axCov(x, y2) + ... + agCov(x, yx)
V& y nghia tai chinh, dong gdp ctia mot tai san i vao rii ro tong cong cua mot danh muc
P phuy thudc vao tich sai suét sinh loi cta tai san i d6 v6i tt ca cac tai san trong danh
muc.
Oy = COV(I",', I”M) = COV(I",', w1 + wypry ...+ WMNI"N) =
= win Cowv(ri, 1) + wan Cov(ri, 1) +...+ wyy Cov(ri, ry)

= Wui0Oi1 T WOz t...+ WynOiv

Goi Anm la vector tich sai ctia cac tai san rai ro theo bi€u thire sau.

Oy WOt WyOpp oo Wiy Oy
_| O |_ | W10 Wy2Opp oo WyyOsy
Am= =
Oy WiniOiv - Wy2Ooy oo WOy
Ta biét rang:
o, Oy, Ow | | Win
(0 (0 (0} w
21 2 2N M2
AM = AWM =
Oy Oy Ony | | Waw

IV. Quan hé giira suat sinh loii ciia mét tai san véi tich sai cua tai san dé va danh
muc thi trwwé'ng
Do ta da xac dinh dugc ma tran trong s6 ciia danh muc thj truong nén vector tich sai
duoc biéu dién nhu sau:

1,1 —
A" (R=-r1) _ R-71

/" hay R-r,1=(C-Br)A, (1
CBr, C—Br, y 1= DAy (1)

AM:AWM :A

Tuc 14, tich sai cua tai san i véi M dugce xac dinh bang cong thire:
=7 h

C- Br,

Oim = ay r,- r,=(C- Br))s,,

Y nghia cua bi€u thtrc trén 1a suat sinh 191 phu trdi ciia mot tai san rui ro ty 1€ thuan véi
tich sai gitra suat sinh 1¢1 cua tai sdn do6 va danh muc thi truong.

V.CAPM

Cong thirc tinh phuong sai sut sinh loi cia danh muc thi truong ¢ thé duogc viét lai
thanh:
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Ty =1y =(C_Brf)0]%/[ 2)

Két hop (1) va (2) ta co:

R-r1 (C-Br)A D
- Fa =( f) ];/l =A1;/I hay R_rf'1=A_];/I(FM_
ne=ty (C=Br)o, oy O

Dinh nghia beta la vector nhu sau :

[ OIM
2
UM
B, o
A ) . 2M o
p=—2 (ticla: B - o, hay g = —2C
GM OM
B
N UNM
2
- OM

A

Ly thuyét danh muc dau tur

Ta c6 dugc CAPM thé hién quan hé tuyén tinh gitra suét sinh loi ky vong ctia mot tai

san v&i hé so beta nhu sau:

R=r1+B(7, -r,) hay 7 =rs+ (7, —1)
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