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MUC TIEU Lecturer 3

Két thiic Lecture 3, ngwoi hoc c¢6 khd ning:

Nam virng chién luoc da dang hda danh muc nham giam
thiéu rai ro;

Hiéu mot s6 khai niém nhu rai ro hé théng va rui ro phi
hé théng;

Xac dinh loi nhuan ky vong, do 1éch chuan, phuong sai,
hiép phuong sai, va hé so tuong quan cia danh muc 2 tai
san rui ro;

Xac dinh loi nhuan ky vong, do 1éch chuan, phuong sai,
hiép phuong sai, va hé s tuong quan cua danh muc 2 tai
san rui ro va 1 ta1 san phi rui ro;

Thao luan mo hinh lva chon danh muc Markowitz.



NoOi dung Lecture 3

= Pa dang héa danh muc tal san rul ro

= Danh muc gom 2 tai san ri ro

= Danh muc gon 2 tai san rai ro va 1 tai san phi rai
ro

= MO hinh lya chon danh muc Markowitz




DPa dang hoa danh muc tai san rai ro

= C6 phiéu Vinamilk chiu ap luc tir 2 ngudn rii ro:
~ Rui ro hé thong: lam phat, 13i suat, ty gia hoi doai,
chu ky kinh doanh.

~ Rui ro phi hé thong: thay doi nhan su, su thanh dat
hay that bai ctia cong ty

= Pa dang hoa danh muc lam giam thiéu rai ro phi
hé théng. Vi duy, cb phiéu Vinamilk va ABT
= Pa dang hoa khéng 1am giam ruai ro hé thong.



Riii ro hé thong va phi hé thong

o

Unique risk

Market risk

n Y

A: Firm-specific risk only B: Market and unique risk



Pa dang héa danh muc

Do 1éch chuan danh muc binh quan
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Danh muc gom 2 tai san rii ro

No (D)  Von (E)

Lo1 nhuan ky vong, g(r) 7% 14%
Po 1éch chuan, o 11% 22%
Hiép phuong sal, cov(r,,r.) 43,4

Hé s6 trong quan, ,__ 0,2




Danh muc gom 2 tai san rii ro

® ol nhuan cua danh muc:
ro =Wpr, +Werg
= Lol nhuan ky vong cua danh muc:
E(r,)=W,E(r,)+W.E(r,)
* Phuong sai cua danh muc:
o, =W5op +Wo o + 2W W Cov(r,, I )



Danh muc gom 2 tai san rii ro

» Dinh nghia theo cach khac:
Phuong sai cia danh muc la tong cic hiép
phuong sai €O trong so, va mdi ty trong I tich
cac ty trong danh muc ctia cac cap tal san trong
biéu thirc hiép phuong sai.

o =WpWpCov (ry, Iy ) +W W Cov(r., 1. )+ 2N, W Cov (ry, I; )



Danh muc gom 2 tai san rii ro

= Hiép phuong sai ciia mdt bién véi chinh né duge
dinh nghia nhu 1a phuong sai1 cua bién do.

Cov(ry,Iy)= Y, Pr(scenario)| r, —E(r,) || 1, —E(r,)]

scenarios

= ) Pr(scenario)[r[)—E(roﬂ2

scenarios

2
_GD



Danh muc gom 2 tai san rii ro

MA TRAN HIEP PHUONG SAI DON BIEN

Ty trong danh muc W, W

W, Cov(ry, 1) Cov(ry, 1)

W, Cov(r,rp) Cov(rg, )
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Danh muc gom 2 tai san rii ro

MA TRAN HIEP PHUONG SAI DA BIEN

Ty trong danh W, W,

mMuc
W, WoW,Cov(r,,1y) WDWECov( Iy, I )
W, W_W_ Cov ( I, Iy ) W W Cov ( e, Ie )

WD -|-WE = 1 WDWDCOV(FD, 'p ) +WEWDCOV(rE ’ rD) W,WCov(ry, I ) +W W Cov (r., 1. )

Phuong sai DM w,W,Cov(r, I, ) +WW,Cov (g, 1y ) +WoW.Cov (1, i ) +W W Cov(r, T )
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Vidu 7.1:
a) Chang minh:
o, =Wyop, +Weog + 2W W Cov(r,, T )
Ta co:
W2o?2 =W, xW, x5

Hay:
Wy o5 +WoW.Cov(rg, Iy ) +WW,Cov(ry, 1. ) +Weop
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Vidu 7.1:

b) Chirng minh: phuong sai cta danh muc la:
W, oy +W/ oy +W; o5 +2W, W, Cov(ry, I, )+ 2W,W,Cov(r, T, )+ 2W,W,Cov (r,, 1, )

Ta co: Ma tran hiep phuong sa1 don bién:

W, Wy W,
W, oy Cov(ry,1,) Cov(r,,r,)
W, Cov(r,,ry) o Cov(r,,r,)
W, Cov(r,,r, ) Cov(r,,r,) o
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Vidu 7.1:

C6 9 biéu thtc trong ma tran hiép phuong sai va
phuong sai cta danh muc tir 9 biéu thirc nay la:

(7§ =WSo; +W, o +W, o2
+W, W, Cov(ry,r, )+W,W, Cov(r,,r, )
+W, W, Cov(r,,r, )+W,W, Cov(r,,r, )
+W,W,Cov(r,,r, )+W,W,Cov(r,,I, )
=Wioy +W, oy +W, o; + 2W, W, Cov(r,, I, )
+2W, W, Cov(ry, 1, )+ 2W,W,Cov(r,,T, )
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H¢é so twong quan (Correlation coefficient)

o2 giam khi Cov(r, 1) <0
Neéu Cov(r,.r)>0 |, o, van nho hon o5 va o
Ta co:

COV(I'D, e ) =~ PpeCp9e

Hay:
a§ =WSog +Wgog + 2W,W.Cov(r,, ;)

C\AJ2 2 2 2
=WSo, +W:o: + 2WW.o,0: o
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H¢é so twong quan (Correlation coefficient)

= Hé s6 twong quan dao dong trong khoang [-1, 1]

" Corr(r,,r;)=0, 2 ching khong twong quan.
Returns
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H¢é so twong quan (Correlation coefficient)

= Corr(r,r.)=-1, 2 chitng khoan di chuyén ngugc
chiéu nhau.

Returns

0

Time



H¢é so twong quan (Correlation coefficient)

= corr(r,r.)=1, 2 chitng khoan di chuyén cung chiéu
nhau.

Returns

0

B

Time



H¢é so twong quan (Correlation coefficient)
= Khi ppe =1:
2
Gi = (WDGD -I-WEGE)
= Hay:
o, =Wyo, +Wo
= Khi poe=-1
(75 =(Wyop, —Weo, )2

Va o, = gia tri tuyét doi (Wyop, ~W,oy ), va nha dau
tu thi€t 1ap vi1 thé hoan hao (o, =0), nghia la:

Wyo, —W.o. =0
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H¢é so twong quan (Correlation coefficient)

= Ty 1¢ danh muc t6i wu (rtii ro danh muc bi triét
tiéu)

Wy = —
GD +(7E
W =—70 _—1 W
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Vidu 7.2

= Loi nhuan ky vong cia DM gom TP & CP:
E(r,)="7W, +14W,

\'p
" Phuong sai cua danh muc:

O'i =11°W2 +22°W7 +2x11x 22 x 0, 2 x W W,
=121IW. +484W7 +96,8W W
= Po léch chuan:

. 2
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Loi nhuin danh muc 13 ham s6 cia ty trong dau
tu

Lo1 nhuan ky vong

phiéu

' W (co phiéu
0 1.0 2.0 ( P )

0 0 10 W (trai phiéu) =1 — W (cp)
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Vidu 7.2

= Néu Wo thay doi tir 0-1 (We thay doi tir 1-0), 1ot
nhuan danh muc giam tir 14%-7%.

= NéuWp>1 (1,5) va We<O0 (-0,5), ban khdng cb
phiéu => lgi nhuan ky vong cua DM giam dang
ké (ttr 7% xuong con 3,5%).

= Néu Wb <0 (-0,5) va We> 1 (1,5), ban khong
trai phiéu.
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Loi nhuén ky vong va do léch chuan cé h
twong quan thay doi

A

€ SO

P léch chuin danh muc véi hé so twong

quan cho truéc

Wp We E(rp) p=-1 p=0 p=0,2 p=1
0,00 1,00 14,00 22,00 22,00 22,00 22,00
0,10 0,90 13,30 18,70 19,83 20,05 20,90
0,20 0,80 12,60 15,40 17,74 18,17 19,80
0,30 0,70 11,90 12,10 15,75 16,38 18,70
0,40 0,60 11,20 8,80 13,91 14,73 17,60
0,50 0,50 10,50 5,50 12,30 13,25 16,50
0,60 0,40 9,80 2,20 11,00 12,01 15,40
0,70 0,30 9,10 1,10 10,14 11,10 14,30
0,80 0,20 8,40 4,40 9,84 10,60 13,20
0,90 0,10 7,70 7,70 10,14 10,56 12,10
1,00 0,00 7,00 11,00 11,00 11,00 11,00
Danh muc phuwong sai nhé nhat
WD 0,67 0,8 0,36
W, 0,33 0,2 0,14
E(r,) 9,31 8,4 7,98
o 0,11 9,84 10,52 2




P 1éch chuan danh muc 1a ham so ty trong

Do léch chuan danh myc p=-1
p=0
30
/s P= 0,2
25 V/ p=1
~ e T
\ 4
\ 15 7
N /
5

11 Ty trong dau tu c6 phiéu

-0,5 0 03 05 1,0 1,5 26



Ty trong c6 phwong sai nhé nhat

o 22
o, +o, 11422
Wyin (E, p=-1)=1-0,67=0,33

W,,;, (D, p=-1)= =0,67
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14
13

12
11
10

4 Loi nhuan ky vong

Loi nhuan ky vong 1a ham sé6 ctia do léch chuan

Do 1éch chuan

—
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Vidu 7.3

= Vi théng so sau, hay xac dinh to hop co hoi
dau tu gdm quy tral phi€u va c6 phiéu:

No (D)  Von (E)
E(r) 8% 13%
o 12% 20%
Poe 0,25




Vidu /.3

= Ma tran hi¢p phuong sai don bién:

Quy D E
D 144 60
E 60 400

= Danh muc c¢6 phuong sai nhé nhat:

W oe —Cov(rp,re) 400-60 _ 0.8019
° ol+ol-2Cov(r,,r;) (144+400)—(2x60)

W, =1-W, =0,1981
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Vidu /.3

Loi nhuan ky vong va d6 1éch chuan danh muc
cO phuong sa1 nho nhat:

E(r,)=(0,8019x8)+(0,1981x13)=8,99%

o, =[ W02 +WZo? + 2WoW,Cov(ry, 1) |
~11,29%
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Loi nhuin ky vong va do léch chuan theo cac ty
trong khac nhau

We W,  E(r) o,
0,0 1,0 8,0 12,00
0,1 0,9 8,5 11,46
0,2 0,8 9,0 11,29
0,3 0,7 9,5 11,48
0,4 0,6 10,0 12,03
0,5 0,5 10,5 12,88
0,6 0,4 11,0 13,99
0,7 0,3 11,5 15,30
0,8 0,2 12,0 16,76
0,9 0,1 12,5 18,34
1,0 0,0 13,0 20,00

0,1981 0,8019 8,99 11,29 Danh muc phuong sai nho nhat =



Danh muc gom tai san rii ro va phi rii ro

Xem xét 1 danh muc gom 2 quy dau tu: co
phiéu va trai phiéu (tai san phi rai ro, rr = 5%)

Su dung théng tin tr Bang 7.1 dé phan tich biéu
do.

Co6 2 duong CALA va CALs

Danh muc A:

»  Phuong sai nho nhat

> 14% (co phiéu), 86% (trai phiéu), E(ra) = 7,98%,

SDa =10,52% -
o 10,52
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Danh muc gom tai san rii ro va phi rii ro

= Danh muc B:
> 30% (co phiéu), 70% (trai phiéu), E(rs) = 9,10%,
SDe = 11,10%
E(r)-r, 9,10-5

Sg = = =0,37
o 11,10

= SB > SA =>B thong tri A
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T6 hop cac co hdi dau tu

N Lo1 nhuan ky vong, %

. / CAL(B)

CAL(A)

Do 1éch chuan, %
>

0 5 10 15 20 25
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Danh muc gom tai san rii ro va phi rii ro

= Dich chuyén A |én trén tiép can voi duong
cong t6 hop cac co hol dau tu. CAL(p) co6 hé s6
gOC cao nhat

= Danh muc tiém can p la danh muc téi wu.
E(r,)=11,55%
o, =15,53%
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Danh muc gom tai san rii ro va phi rii ro

Loi nhuan ky vong, %
4
11,55

e

‘//)£L53

CAL(P)

To hop co hoi dau tu
cua cac tai san rui ro

Do 1éch chuan, %

0 S 10 15 20

>
25
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Danh muc gom tai san rii ro va phi rii ro

= Can xac dinh We va Wb dé c6 danh muc toi

Uu.
= D) doc duong phan phoi von tiém can
E(r,)-r,
S =
O

= Loi nhuan va do léch chuan:
E(r,)=WoE (1, ) +W.E (1) =7W, +14W,
Op = [W[faé +Wg o + 2W WCov (1, I )]1/2

5 5 1/2
=| 1207 + 484N +2x 48, AW, W, |
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Danh muc gom tai san rii ro va phi rii ro
= T6i da hoa do doc phai thoa diéu kién: W, +W, =1

E(Q)—n

Op

" Thay thé E(rp):WDE(rD)+WEE(rE) ,1_WD :WE, Vé

Op = [WSGS +Weog +2VVDWECOV(rD’ e )} vao phu’O’ng trinh
trén. Lay dao ham va cho = 0, ta c¢é:

E(r,)-1, |0t -| E(r)-r, |Cov(r,.r)

] [E(rD)—rf}aé +[E(rE)—rf}a§ —[E(rD)—rf +E(rE)—rf}Cov(rD,rE)

Maxsz
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Vi du 7.4: Danh muc rii ro toi wu
= Str dung thong tin tir Bang 7.1, ta co

W [7-5]484—[14-5]48,4
® [7-5]484+[14—-5]121-[7-5+14-5]48,4
W, =1-35% = 65%

= 35%

= Loi nhuan ky vong & dd 1éch chuan:

E(r,)=(0,35x7)+(0,65x14) =11,55%

— —1/2

(o, 352 ><121) + (o, 652 x 484)+
o = —15.53%
(2><O,35><O, 65x 48, 4)
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Vi du 7.4: Danh muc rii ro toi wu

= CAL tbi uu c6 hé s6 géc cuc dal:
© 11,55-5

S, = — 0,42
15,53
" Vol A =4,
E(r )—r _
W, - ( p)2 _O1155-0,05_ oo,
Ao 4%x0,1553

P
" 67,89% (tal san rui ro) va 32,11% (tal san phi
rul ro)
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Vi du 7.4: Danh muc rii ro toi wu

= 65% (co phiéu) va 35% (trai phiéu), nghia la:
= Quy TP: W, xW, =0,6789x0,35=23,76%
= Quf cd phiéu: W, xW, =0,6789x0,65=44,13%

= Ty trong danh muc hoan thién:

> Quy trai phiéu:

> Quy c0 phiéu:

» Tin phiéu KBNN:
Téng:

23,716%
44,13%
32,11%
100%
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Vi du 7.4: Danh muc rii ro toi wu

= Loi nhuan ky vong & d6 1éch chuan danh muc
hoan thién:

E(r,)=W,xE(r,)+W, xr,

= 0,6789x0,1155 +0,3211x 0,05 = 9, 44%
o, =W, xo, =0,6789x0,1553 =10,54%
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Hinh7.8: Danh muc hoean thién toi wu

Lo1 nhuan ky vong, %

A CAL(P)
Puong cong bang quan
13
11,55 T~ “~
P E T8 hop co hoi ddu tw tai
san rui ro
11 P \
10 Danh muc rui ro t6i wu
9
8
7
rr= 5% Danh Lo
l miendiw 16,53 v
: / D¢ 1éch chuan, %
2 >

44



Vi du 7.5:

= Quy Dragon Capital gom 2 loai CP X va Y va
tin phiéu KBNN.

Lo1 nhuan ky vong Do l1éch chuan
X 10% 20%
Y 30% 60%
Tin phiéu kho bac 5% 0%
NN

= H¢ s6 tuong quan X va Y 13 -0,2
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Vi du 7.5:
a) V& t6 hop co hoi dau tu cia 2 quy X va Y:

Quy X Y
X 400 -240
Y -240 3600

= Ty trong DM c6 phuong sai nho nhat:

W oy, —Cov(r,, 1, ) _ 3600 —(—240) _0.8571
" oy +oy—2Cov(r,,r,) (400+3600)—|2x(-240)]

W, =1-W, =0,1429
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Vi du 7.5:

= Loi nhuan ky vong & d6 1éch chuan danh muc
cO phuong sa1 nho nhat:

E(r,)=(0,8571x10)+(0,1429x30) =12,86%

o, = [szai +W, oy +2W, W, Cov (1, , I, )T/Z
=17,56%
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Loi nhuan & d léch chuan danh muc theo
cac ty trong dau tw khac nhau

Wy W, = ( o ) Gp
0,0 1,0 30.00 60.00
0,1 0,9 28.00 53.64
0,2 0,8 26.00 47.36
0,3 0,7 24.00 41.22
0,4 0,6 22.00 35.28
0,5 0,5 20.00 29.66
0,6 0,4 18.00 24.59
0,7 0,3 16.00 20.47
0,8 0,2 14.00 17.98
0,9 0,1 12.00 17.80
1,0 0,0 10.00 20.00

0,8571 0,1429 12.86 17.57 Danh muc c6 phwong sai nhé nhat s



Vi du 7.5:

b) Danh muc rui ro t6i uu
= Ty 1é dau tu vao tai san rui ro:
J— 2 — J— —
W, (10 52)60 (30 52)( 240) o eae
(10-5)60° +(30 —5) 207 —30(—240)
W, =1-W,, =0,3182 9
" Loi nhuan ky vong & d6 1éch chuan DMTU

E(r,)=(0,6818x10)+(0,3182x30) =16,36%

(0,6818?x20°) + (0,3182% x607)|
L . =21,13%
+[ 2x0,6818x0,182x(~240) |
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Vi du 7.5:

= Danh muc p khong phai 1a DM c¢c6 phuong sai
nhd nhat.

" V&l Wx = 85,71% va Wy = 14,29%, 1ol nhuan
ky vong va do léch chuan ctia DM c6 phuong sai

n

" S

n

10 nhat 1a: E(r) =12,86% va SD = 17,57%.
D (DM t6i wu) > SD (DM c6 phuong sai nhd
hat)

c) Hé s goc cua CAL t6i vu:

o _E(r)-r 1636-5

o, 2113

=0,5376
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Vi du 7.5:
d) Ty 1é dau tu vao danh muc hoan thién:
=" Vol A=5,
E(r,)-r,  0,1636-0,05

W, = — = — =0,5089
Ao, 5%0,2113

= C6 phiéu X: 0,5089 x 68,18 = 34,70%

= C6 phiéu Y: 0,5089 x 31,82 = 16,19%

= Tin phicu KBNN 1-0,5089 = 0,4911 hay
49,11%
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MO0 hinh lwa chon danh muc Markowitz

= XAy dung danh muc toi uvu gdm 3 budc:

Bwdéc 1: Xac dinh moi twong quan gitta loi nhuan
Vva rii ro tir to hop co hdi dau tu cac tai san rui ro

Buwoc 2: Xac dinh danh muc tai san rii ro toi wu
bang céach tinh ty 1& dau tu ctia mdi loai tai san
trong danh muc.

Bwéc 3: Lua chon danh muc hoan thién bang céch
can do6i gitra danh muc rui ro t6i wu va tin phiéu
kho bac Nha nudec.
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MO0 hinh lwa chon danh muc Markowitz

= X&c dinh co héi dau tw: Xac dinh duong bién
gidi han cO phuong sai nho nhat cta tai san rui
Io.

= PDuwong bién gidi han: PO thi thé hién phuong sai
nho nhat cé thé dat duoc rng vo1 mot ty suat loi
nhuan cho trudc caa danh muc.

" V61 loi nhuan ky vong, phuong sai, va hiép
phuong sai cho truéc, co thé xac dinh danh muc
cd phuong sai nhd nhat tng voi loi nhuan ky
vong muc tiéu.
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DPwong bién gi¢l han hiéu qua

E(r) S .
Duong bién gidi han hiéu
qua

Danh muc
phuong sai nho

nhat \

Moi loai tai san

Puong bién gidi han phuong sai nho nhat
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'+

Pwong bien giél han hiéu qua & dwong
phan phoi von to6i wu

CAL(p)

:>\Du’(‘)’ng gidi han bién

hi¢u qua
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Cong thirc tong quat
= C6 n chiang khoan s& c6 n uéc luong diém cua
lo1 nhuan ky vong
" n X nudc luong cua ma tran hi€p phuong sal
= Trong do:
>n cac yéu to theo duong chéo 1a udc luong
cua phuong sal (o7)
> n—n=n(n-1)cic yéu to khdng thudc duong
cheo la wéc luwong cua hi€p phuong sal
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Cong thirc tong quat

" Vi du: Danh muc c¢6 50 ching khoan, c6 50 uéc
luong lol nhuan ky vong, 50 wéc luong phuong
sal, 1.225 ué6c luong hiép phuong sal.

= Lol nhuan ky vong va phuong sal cua danh muc
(cOng thic tong quat):

E(rp):iZ;:WiE(ri)

n

ZZWW Cov(r,r,)

=1 j=1
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= Néu chién luoc da dang hoa danh muc?

= N&u rui ro hé thong va phi hé thong?

= Néu cong thuc xac dinh loi nhuan ky vong, do
lech chuan, phwong sal, hiép phwong sal, va hé
soO twong quan cua danh muc 2 tal san rai ro?

= Néeu cong thuc xac dinh loi nhuan ky vong, do
lech chuan, phwong sal, hiép phwong sal, va hé
sO twong quan cua danh muc 2 tai san rui ro va 1
tai san phi rui ro.

= NEu cac buoc xay dung mo hinh lwa chon danh
muc Markowitz. s




