!'_ Chuong V

MOi quan hé giua
I3 suat va rui ro



i I. KHAI NIEM LOT SUAT VA RUI RO

1. Loi suat

= Khi nha dau tu mua co phleu hodc trai phi€u s€ thu
dugc Igi suat dudi 2 dang: (1) o tirc hay trai tic, va
(2) thang du von hoac Io von.
Vi du: Mua co phi€u cua General Electric vao dau
nam 2007 gia $102/co hiéu. Cudi nam gia co phiéu

tang Ién $155 nhu vay. thang du von la $155-
$102=$53. Ngaai ra, nam 2007 General Electric tra

o tirc $1.46/co phleu
Vi vay, Igi suat cua khoan dau tu s€ la:

capital gain + dividend
initial share price

Percentage return =

$53 +51.46

~ o s102 =0.534, or 53.4%




= Lgisuat cung co thé dugc tinh bang tong Igi sudt thu
dugc tir c6 tch (dividend vield) va ti 1& I3i thu dugdc tur
thdng du von.
= Lgi sudt thu dugc tir o turc:

Dividend yield =-—— dividend .
: initial share price

_$1.46
§102

= Lgi suat thu dugc tu thang du von:

=.014, or 1.4%

capital gain
initial share price
$53
- $102

= Nhu vay tong Igi sudt la 1.4%+52.0%=53.4%.

Percentage capital gain =

= 0.520, or 52.0%



i Phan biét Igi suat

1.1 Lgi suat danh nghia (nominal rate of return)

Lgi suat danh nghia cho chung ta biét so tien thu
du’dc vao cuoi ky dau tu. Nhu vay ta thay la Igi suat
ma ta vira tinh todn cho cd phiéu General Electric 13

Igi suat danh nghia.
1.2 Lgi suat thuc té (real rate of return)

Lai suat thuc té cho ta bi€t vai sO tién nhan dugc vao
cudi ky dau tu ta co thé mua dugc bao nhiéu. Chiing
ta dung cong thlrc sau dé chuyén tir Igi sudt danh

nghia vé Igi suat thuc té:

1 + nominal rate of return
1 + inflation rate

1 + real rate of return =



= Gia su lam phat la 2.7%.

inh Igi suat

thuc t€ clia cd phiéu General Electric

1.534
1.027

1 + real rate of return =

— 1.494

s Lgi suat thuc té =0.494, hay 49.4%.

= Vi lam phat kha thap, nén Igi suat thuc
té chi thap han Igi suat danh nghia mot

chut.



i Bai tap thuc té:

= Ban mua mot trai phi€u gia $1,020 co
thdi han dao han la 15 nam va ti Ié
coupon thudng nién la $80. Mot nam
sau, lai suat giam, gia trai phiéu tang
lén $1,050. Vay Igi suat danh nghia va
thuc té la bao nhiéu? Gia su' ti 1€ lam
phat la 4%.




i 1.3. Lgi suat bu dao han (Maturity premium)

= La Igi suat binh quan vuot troi do dau
tu’ vao chirng khoan dai han so vdi dau
tu' vao chirng khoan ngan han.




FIGURE 3.13

The value to which a $1
investment in 1926 would
have grown by the end of

1998,

TABLE 3.9

Average rates of return on
Treasury bills, government
bonds, and common stocks,
19261998 (figures in
percent per vear)

10,000.0

1,000.0

100.0

Index

—— | ONg-term Treasury bonds

Treasury bills

—C ommon stocks (S&P 500)

$2,350.89

0.1
‘25 '29 '33 '37 '41 '45 '49 '53 '57 '61 65 '69 73 77 ‘81 '85 '89 '93 '98

Year-end

Source: Stocks, Bonds, Bills and Inflation® [999 Yearbook, ©1999 Ibbotson Associates, Inc. Based on
copyrighted works by Ibbotson and Sinquefield. All Rights Reserved. Used with permission.

Portfolio

Average Annual
Rate of Return

Average Risk Premium
(Extra Return versus Treasury Bills)

Treasury bills
Treasury bonds
Common stocks

3.8
5.7
13.2

1.9
9.4



Theo table 3.9 trén day ta co thé thay hang
muc dau tu an toan nhat la tin phiéu kho bac
(treasury bills), co Igi suat thap nhat — trung
binh la 3.8%/nam.

Trai phi€u chinh phu dai han (long-term
treasury bonds) co Igi suat cao han trai phiéu
chinh phu mot chut.

Phan chénh |éch nay dudc goi la Igi suat bu
dao han (maturity premium).



i 1.4 Lgi suat bu rui ro (risk premium)

La muc Igi suat chenh léch so vGi Igi suat khong rui
ro dé& bu d3p cho rui ro ma nha dau tu phai chiu.

Cac nha dau tu chap nhan rui ro dau tu vao co phiéu
thi s€ nhan dugc thém gan 9.4% mot nam so vdi trai
phi€u kho bac.

Phan bu trir cho rdi ro mua c6 phiéu nay dugc goi la
lai suat bu rui ro thi truong (market risk premium).
Lgi suat yéu cau dat dugc t mot hang muc dau tu
sé bu dap cho nha dau tu khi pha| cho ddl (gia tri

thdi gian cla tién té) va phai lo lang (vi rui ro cla
hang muc).



+

» LGi suat cp thudng = Igi suat phi rui ro
+ suat bu rui ro thi truong

= LGi suat phi rui ro thudng |y bang |ai
suat tin phi€u kho bac ngan han



Annial Haldina narjod y|e|d
Annual Holding Period Yield

—Annual HPY = Annual HPR - 1

Arithmatic Mean

Arithmetic Mean

AM = Z HPY/n
where :

"HPY = the sum of annual
holding period yields

Geometric Mean

: GM = [ HPR " -1
Geometric mean

7 = the product of the annual
holding period returns as follows:

(HPR, )x (HPR, )...(HPR, )



|!ossible Probability

Return Weighted
outcome value
Pessimistic |0.25 5% 1.25%
Mostlikely |0.5 15% 7.5%
Optimistic |0.25 25% 6.25%
Total 1 Expected |15%

return

E(R)




MOt danh muc dau tu:

Lgi suat trung binh dua trén so lieu lich str cia mot danh muc
dau tu dugcdo bang binh quangla quyén cua cac HPY cua cac
hang muc dau tu r|eng le, hoac tong thay doi vé gia tri cla
danh muc dau tu so vdi gid tri ban ddu cua danh muc (the
overall change in the value of the ongmal portfoho)

C # E!-egln Beglnnlng En-tlmg Endlng Marhet W,
Stock Shares  Price Mkt. Value Price Mkt Value HPR HPY Wt HPY

A 100,000 S 10 £ 4,000,000 $12 % 1,200,000 41.20 20% 0.05 0.010

B 200,000 S 20 $ 4,000,000 $21 § 4.200,000 1.05 5% 0.20 0.010

C 500,000 § 30 $15,000,000 $33 $16,500,000 110 10% O0.7% 0.076

Total $ 20,000,000 $ 21,900,000 0,095
_ $7,900,000 @ _
PR = $20,000,000 1.095
HPY = 41.005 -1 = 0,095

9.5%



b. Po ludng Igi sudt ky vong
(expected rate of return)

= RUi ro la su’ khong chac chan rang
khoan dau tu’ nao do s€ mang lai muc
I0i suat ma nha dau tu mong dgi

= Xac suat la kha nang xay ra mot két cuc
nao do

Expected Return = E(R ;)

Z (Probability of Return) x (Possible Return)
i=l1

[(P IR +E@)R,) +...+(PR)

Z(P)(R,)



Month 2004 Return of asset
Jan +10%
Feb -15%
Mar +20%
Apr +25%
May -30%
Jun +20%

Expected rate of return : E(R)=(10%-15%+20%+25%-30%+20%)/6=5%




2.1 Rui ro c6 hé thong va rui ro khong co hé

thong

RUi ro cd thé bi xda bo khi da dang hda danh muc
dau tu goi la rui ro khong co hé thong (unsystematic
risk/ unique risk/ diversifiable risk). Loai rui ro nay chi
anh hudéng dén tung doanh nghi€p ma thoi.

Rui ro khdng thé tranh khoi bat ké nha dau tu da
dang hoa dén mic do nao goi la rui ro co hé thong
(systematic risk/ market risk/undiversifiable). Day la
loai rui ro mang tinh vi mo, chung cho ca nén kinh te,
gay anh hudng dén toan thi truéng ching khoan.



Vi danh muc dau tu toan thi trudng bao gom tat ca nhiing
hang muc dau tu co6 rui ro, nén d6 1a danh muc dugc da
dang hoa hoan toan.

Di€u nay c6 nghia la tat ca rui ro riéng nhirng hang muc
riéng 1¢ (unsystematic risk) da dugc da dang hoa di héet.
Chi con la1 ru1 ro ¢6 tinh hé thong (systematic risk) hay
con go1 la (market risk) ma thoa.

Rui ro cua tung hang muc dau tu 1a phan dong gop cua no
vao tinh rui ro cua danh myc thi truong da duoc da dang
hoa.

D¢ bu dap lai thi can phai co6 thém lg1 suat cao hon voi
nhitng danh muc c6 thém phan rui ro do6



+

2.2. bo luong rui ro:



cac phuong an dau tu khac nhau nhu thé nao?

| Cau hoi 4: Cac nha dau tu do luGng rui ro lién quan dén

= Khai niém Risk aversion (su’ than trong
lua chon rui ro)
la gia dinh rang néu cac yéu to khac
khdng c6 gi thay doi thi nha dau tu nao
cling lua chon phucng an it rui ro nhat
va sé khong chap nhan thém rui ro tru
khi ho dugc bu dap bdi mot mdrc Ioi
suat cao hon



+

= RUi ro cia mét TS riéng 1é cd thé ducc
lugng hoa bang cac hinh thirc:
= Range (khoang rui ro)
= Phuong sai/dd |éch chuan
= Hé sO phudng sai



hoang rui ro

o KNoang.

Tai san X TaisanY
Chi phi dau tu |$5,000 $5,000
Loi suat ky
vong
Pessimistic 59%, 80/0
Most likely 159% 16%
Optimistic i 5 0/0 240/0
Range 20% 16%




a. Do luong rui ro bién dong Igi suat dua trén
so liéu ky vong (using expectational data)

huong sai do luong sy phan tan cia s6 liéu xung quanh gié trj ky
vong

Variance (67) = Z [R.-E(R)]’P,
=1

where P, 15 the probability of the possible rate
of return, R,



¥

Standard Deviation

(g) — \/i[Rl - E‘(Ri)]g Pi

i=1



Possible Probability Return (R) | E(R) [(RI-E(R)]? | [(Ri-
outcome E(R)]*xP;
Pessimistic 0.25 0.05 0.15 0.01 0.0025
Most likely | 0.5 0.15 0.15 0.00 0.0000
Opitmistic 0.25 0.25 0.15 0.01 0.0025
Variance =0.005
Std Dev =0.0707




#rsf'rpﬁu‘ﬁng sai (CV) do ludng

phu’dng sai 0 muUcC tu’dng doi,
thé hién muc do rui ro trén mot
daon vi Igi suat

Coefficient of variation (CV) a measure of
relative variability that indicates risk per unit
of return

Standard Deviation of Returns
Expected Rate of Returns

_ G
 ER)




.

Asset X Asset Y
Expected 12% 20%
Return
Standard 9% 10%
Deviation
cV 0.75 0.5
Verdict (nhan |TS Y dugc yéu |Vi hé sb
dinh: thich hon phucng sai

thap han




b. Do IuUong rui ro bién dong Igi suat tu
dir lieu qua khur (historical rates of return)

- Y2 rTF/Di_I:/D\'IZ/n
o’ = Z“[HPYi —~E(HPY)? m

i1
02 : Phwong sai clia day s6 quan sat

HPY.= lgi suat sau giai doan ndm gitr khoan dau tw & giai doan thiy
i

E(HPY)=gia tri HPY du bao, chinh bang gia tri trung binh sb hoc
cua day sb

n=sb quan sat



th of 2004 Return of asset (R)) Ri —R(E) [Ri-E(R)]?

Jan 0.1 0.05 0.0025
Feb -0.15 -0.2 0.0400
Mar 0.2 0.15 0.0225
Apr 0.25 0.2 0.0400
May -0.3 -0.35 0.1225
Jun 0.2 0.15 0.0225

E(R) 0.05 0.2500

Variance c 2 =Y [(Ri-E(R)]?/n = 0.2500/6=0.0417

Standard deviation ¢=0.2041



+

= Phucong sai (variance) o2 va do 1éch chuan
(standard deviation) o:

> (E,-E)

O =

N

/ 2
O = (o)



Po lwreng phucong sai cua Igi suat
chirng khoan

TABLE 3.12
The average return and Deviation from
standard deviation of stock Year Rate of Return Average Return Squared Deviation
market returns, 1994-1998 1994 1.31 —23.44 549.43
1995 37.43 12.68 160.78
1996 23.07 —1.68 2.82
1997 33.36 8.61 74.13
1998 28.58 3.83 14.67
Total 123.75 801.84

Average rate of return = 123.75/5 = 24.75
Variance = average of squared deviations = 801.84/5 = 160.37
Standard deviation = square root of variance = 12.66%

Source: Stocks, Bonds, Bills and Inflation 1999 Yearbook, Chicago: R. G. Ibbotson Associates, 1999.



2.3 Rui ro tirng hang muc va rui ro ca danh muc dau tu

= Nha dau tu quan tam dén Igi suat yéu cau va rui ro cua danh muc dau
tu’ gom nhiéu hang muc.

Ho do luéng rui ro clia danh muc bang phuong sai va do 1éch chudn

= Phuong sai cua mot hang muc don thuan cho thdy mirc dd rui ro cua
hang muc do khi dLrng rieng lé.

Nhung nha dau tu c6 moét danh muc dau tu' gém nhiéu hang muc chi quan
tdm dén viéc ting hang muc ddng gép vao muic dd rdi ro cla ca danh
muc nhu thé nao.

Murc do do tuy thudc vao do bién dong cua Igi suat cua hang muc do vai
do bién dong cua cac tai san khac ma nha dau tu dang nam glu’

Vi vdy mét hang muc c6 rdi ro khi ditng doc I8p thi co thé I&i sé glup lam
giam rdi ro cia c@ mot danh muc dau tu’ néu Igi suat cua nd bién dong
ngugc chiéu véi ca danh muc.



II. PAU TU CA NHAN - SO THICH VE GIA TRI TRUNG BINH
VA PO DAO PONG (MEAN-VARIANCE PREFERENCES)

= Khi Iva chon tai san dé dau tu, nha dau tu luon
mudn c6 duoc muc loi suat cao va khong thich rii
ro (d6 1éch chuan) cao.

= Mot nha dau tu than trong thich nhiéu hon it can
phai duoc tra thém dé chap nhan rui ro.

s Khicoruiro va khong chac chan, nha dau tu doi
ho1 phai ¢o6 1g1 suat bu rui ro (rlsk premmm)

= Hon nita, nha dau tu s& quan tdm dén tong thé
danh muc dau tu cua ho (tdp hop nhirng hang muc
con ma ho d3 dau tu vao).



+

= Néu khong cd gi bat thuGng, nha dau tu sé:
= thich nhitng hang muc dau tu’ lam tang Igi suat
yéu cau cua danh muc dau tu’ cda ho, va
= khong thich nhirng du an lam tang rui ro cua danh
muc (dudc Iugng héa bang dd l1éch chuan).
= Nhitng nha dau tu c6 ddc diém nhu trén
dudc coi la than trong va cé xu hudng lua
chon bu tru’ gitra gia tri trung binh — phuong
sai (risk-averse mean-variance
preferences).



III. LY THUYET DANH MUC PAU TU MARKOWITZ

Ly thuyét danh muc dau tu hién dai (MPT ) dugc Harry
Markowitz khdi xuéng trong bai bao “Lua chon danh muc dau
tu” trén tG Journal of Finance nédm 1952. Ong dugc giai Nobel
chung vdi Merton Miller va William Sharp 38 nam sau vi ly
thuyét nay.

Trudc khi ¢o ly thuyét cua Markowitz, cac nha dau tu tap trung
danh gia rui ro va |gi suat cua tung hang muc dau tu’ khi xay
dung danh muc dau tu. L&i khuyén dau tu tot nhat la lam ro
nhitng hang muc nao mang lai cd hoi kiém |Gi tot nhat ma lai rui
ro it nhat va bat dau xay dung danh muc dau tu tir d6. Néu |
theg ly thuyét nay thi mot nha dau tu co thé két luan rang co
phi€u clia cong ty duBng sdt mang nhitng ddc diém rui ro — Igi
suat rat tot va lap mot danh muc dau tu gém toan co phiéu
trong nganh nay. Nhu vay vo hinh chung lai la dai dot.



+

= Markowitz, bang phuang phap toan hoc
ap dung vao da dang hda danh muc
dau tu, cho rang cac nha dau tu nén
tap trung lua chon nhu’ng danh muc
dau tu dua vao dic diém rdi ro — Igi
sudt ctia chinh danh muc ch( khdng
nén chi lua chon nhirng danh muc dau
tu’ do nhirng hang muc c6 dac tinh rui
— |gi suat riéng hap dan.



= TOm lai, nha dau tu nén lua chon danh muc dau tu
chu khong phai nhirng hang muc dau tu' riéng le.
Trong tam cua ly thuyét danh muc dau tu’ hién dai:

= Két hgp dau tu vao nhiéu hang muc trong danh muc dau tu
sé glup lam giam do6 Iéch chuan xuong dudi mu’c dat dugc
khi tinh bdng phuong phap binh quan gia quyén thong
thudng.

= Cac hé sb tuong quan sé cho phép lam dugc diéu nay

= Két hgp nhleu hang muc binh quan khac nhau vai do léch
chuan nay s& tao thanh mot tap hgp cac danh muc dau tu
hiéu qua.



IV. DA DANG HOA DANH MUC PAU TU — MOI QUAN HE
GIUA LOT SUAT VA RUI RO

1. Danh muc dau tu gom 2 tai san
= Lgi suat va rui ro:

Figure 1: Two Assets - Risk and Return



+

= Goi ti trong dau tu vao tai san 1 la w, va ti trong dau
tu' vao tai san 2 la w,. Ta co: w; + w, =1

= CoOng thuc Igi suat
I;rp= w,Er;+ w,Er,

= Y nghia cua cong thuc nay:
Khi két hgp dau tu vao 2 tai san, chung ta sé tao ra
dugc mot danh muc dau tu mdi cho Igi suat bang
binh quan gia quyén cac muc Igi suat cua 2 tai san
(hay con goi la binh quan theo ti trong cua cac Igi
suat thanh phan).



iVidu

= 2 cO phi€u REE va cp SAM. E, cia REE =12%/ndm va
do léch chuan la 25%. SAM cho Igi suat 10%/nam va
do Iech chuan la 20%.

= Vay néu nha dau tu 50% von vao REE va 50% con
lai vao SAM, Danh muc dau tu 50-50 nhu' thé nay
dudc goi la danh muc dau tu ti trong dong déu
(equally weighted portfolio). Khi do Igi suat cua danh
muc dau tu cua anh ta la bao nhiéu?

= Chung ta thu dugc két qua la Er,=0.11

= Va trén hinh ve chung ta co thé thay ngay diém danh
muc dau tu cla ching ta nam gilra dudng thang



+

= COng thic tinh phuong sai cua danh muc dau
tu??

2 __ 2 __2 2 __2
o, =W 0, + W05 +2WW,0,,.

= phudng sai cua du an gém 2 tai san la tong
(ti trong) cua phucng sai cua 2 tai san cong
vOi hiép phudng sai (ti trong).

= Bi€t cac yéu t6: wy, w,, 03, 0,, chi con yéu to
chua biét la Hiép phuong sai gilra 2 tai san
)



+

= TU dO, ta cO phucng sai cua du’ an:

2 .2 2 2 2
o, =W;o, + W0, + 2W1W2c71,2

2.2 2 2
= W0y + W50, +2WW, p, ,0,0,



+

= Hiép phuong sai giira tai san 1 va tai
san 2 ¢ thé dudgc viét lai thanh ham sb
cua hé so tuang quan va do léch
chuan: 0 ; ,=p; 2 X 03 X O,



+

= Chung ta gia su trong truGng hgp cua
REE va SAM, hé so tuong quan la p=1.
Néu thay cac thong sb vao cong thurc,
ta sé thu dudc phucng sai cua danh
muc dau tu vao 2 tai san nay la:
02,= 0.050625
Do 1éch chuan sé la 0,=22.5%/ndm



= Néu dem so sanh vai binh quan gia quyén
phuong sai cua cac tai san thi ta co:

Binh quan gia quyén do Iéch chuan —

0,= (Wy0; + W,0,) = 0.225

Binh quan gia quyén phuong sai

0 = (W,0; + W,0,)? = 0.050625 (chinh bang
0%, > khi py=1.

Con neu p;»<1 thi phuong sai cua danh muc 2
tai san sé nho han binh quan gia quyén
phuong sai.



+

= Nhu vay, chung ta thay dugc y nghia
cua cong thuc tinh phucng sai cua danh
muc dau tu gom 2 tai san la:

= Khi két hop dau tu vao 2 tai san, chung
ta co thé tao ra mdt danh muc dau tu
mdi cO phucng sai < binh quan gia
quyén cua phucong sai 2 tai san.



+

= Hé s@ tuang quan cd thé cd nhitng gia
tri khac nhau tao ra anh hudng khac
nhau dén gia tri cua phudng sai danh
muc dau tu.

= Chung ta xem xét cac gia tri khac nhau
cua hé so tueng quan nay



+

a. p; , =1: Hai tai san tuong quan hoan toan
thuan chiéu

- Do la khi mot tai san mang lai Igi suat cao
han thi tai san con lai cling mang lai Ioi
suat cao han va ngugc lai. Trong truong
hdp nay su bu tru gitra Igi suat va rui ro
cla nhitng du an kha thi nédm & mot diém
nao do trén dudng thang ndi gilra 2 tai
san, nhu trong hinh figure 3.



Shortsale of Asset2 — -
Long Position in Asset 1 .-~

-
-
-

Zero-variance Asset 1 @~

bortfolio Cadi Portfolio of

mostly Asset 1

Asset 2 <« Portfolio of
-7 mostly Asset 2

Shortsale of Asset 1
Long Position in Asset 2

Figure 3: Two-Asset Portfolio - Perfect Positive Correlation



Quay lai vi du trén ta thay Er,=11% va
0,=22.5% =>ra két luan Ia danh muc dau
tLr chua chac da hon dau tu hét vao SAM vi
Igi suat cao hcn nhung rui ro cling s€ cao
hon.



Trong trudng hdp tucng quan hoan toan thuan chiéu, cong thic tinh ti trong dé c6 du an
c6 phuadng sai nhdé nhat viét lai don gian la:
w, = %
g, — 0,
Trong trudng hdp vi du phia trén, ta cé ti trong dau tu’ vao tai san 1 dé€ c6 du an cd phuang
sai nho nhat la: 0.20

W, =———
0.20-0.25

= 4.0

Nhu vay chung ta can phai ban khong tai san 1 véi gia tri gap 4 [an gia tri cia sé v6n dung
de dau tu. Tién thu dugc tir ban khdng cong vgi s6 vOn ban dau dem dau tu hét vao tai
san 2. Vi du néu chung ta c6 $100 dé dau tu va ta ban kh6ng $400 cua tai san 1, dem tong
sO tl(ejzn ban kl';ong va von cli (tdng la $500) dau tu vao tai san 2. Lgi suét va perdng sai
cla du an sé la:

L 2 2
E [rp] =w,E[r]+w,E[r,] o, =W;0 J;Wzaz :fZWlei’l,zUlO'z
= ~4.0(0.12) +5.0(0.10) = 2%, =(-4.0)(0.25)" +(5.0)"(0.20)+2(-4.0)(5.0)(1)(0.25)(0.20) = 0.

Tic la du an mang lai Igi suat >0 va khong hé co rui ro.



b. py, =-1: Hai tai san twong quan hoan toan nghich chiéu

Do 1a kh1 mot ta1 san ¢6 1o1 suat cao hon so Vo1 lot
suat trung binh, thi tai san kia co lo1 suat thap di
trong tng va nguoc lai.

Nhting ta1 san nay vivay cho chung ta mot bi€n phap
bao hiém rui ro (mot tai san gy 16 thi c6 phan
1a1 cua ta1 san khac bu lai).

Trong nhiing truong hop nay, co the két hop tai san
1 va 2 theo cach khién cho du an co ryi ro = 0,
va khi d6 loi suat yéu cau 1a yéu to biét chac
chan.



Shortsale of Asset 2
Long Position in Asset 1
Zero-variance
portfolio

Portfolio of
mostly Asset 1

f Shortsale of Asset 1
Portfolio of A/

mostly Asset 2

Long Position in Asset 2

O?2

Figure 2: Two-Asset Portfolio - Perfect Negative Correlation



- Danh muc 2 tai san sé nam dau do trén dudng
gap khuc

- Quay lai vi du vé REE va SAM (REE: LS=12%,
RR=25%, SAM: LS=10%, RR=20%)
wl=w2=50%, p;, =-1

- Ap dung cdng thirc tinh va cho ra két qua
Er,=11%, 0,2=0.0625%, 0,=2.5%

Ta thay ro la danh muc dau tu nay uu viét hon la
dau tu tat ca 100% von vao tai san 2.



- V@i muc p, , =-1 nay, ti trong dau tu vao 2 tai san

N

cO thé thay doi dén mot murc nao do danh muc
dat dugc mdrc rdi ro =0 ma Igi suat van I6n hon 0.

- Lam thé nao tim dudc ti trong d6?

- Ta thay khi p; , =-1, cong thuc tinh phuong sai
trd thanh:

0%, = W%0,% + W,°0,% - 2W; W,0,0,
=(W;0; - W50, )
Phuang sai 02,=0 < (wlcr1 W,0, )?=0
& W0, = W0<3:> [W,=0,/ 0; < wy/(1-
Wy)= 5 0°20.2/0.95 2 2 T
- Nhu vay w, =0.44, w, =0.56



+

c. -1<p; , <1: Hai tai san khong tuong
quan hoan toan nghich chiéu ciing
khong tuong quan hoan toan thuan
chiéu



Minimum- Shortsale of Asset 2

variance Portfolio of Long Position in Asset 1
portfolio ortrolio o

mostly Asset 1

Asset 1

Portfolio of mostly
Asset 2 Shortsale of Asset 1

Long Position in Asset 2

O

Figure 4: Two-Asset Portfolio - Non-Perfect Correlation
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Danh muc sé nam dau doé trong vong cung
ndi gitra 2 diém.

- gia su p; , =0.5

- tinh Er, va o, (11% va 0.038125) do léch
chuan =19. 52%

- S0 sanh vdi viéc dau tu chi vao SAM (tai
san 2)



. tim ra danh muc dau tu c6 do léch chuan thdp
nhat: dung s,;)[,eadsh,eet‘ va tim ra danh muc dau

tu’ co rui ro thap nhat va suy ra ti trong.

- hodc ap dung cong thurc tinh wl dé rui ro dat

muc thap nhat (diem danh muc mean-variance

portfolio):

bang cach ldy dao ham clia ham s6 phucdng sai va

crrllp phuong trinh dao ham bang 0, ta se co cong

thuc:

W= (02 ~ P12 ,0102)/ (042 + 0,2 -2 p;,0,0,)

( cho ra két qua w1l = 28.57%)



Két luan vé danh muc dau tu

i 2 tai san

= Giup giai thich ly thuyét da dang hda danh
muc dau tu’

= YEu to chinh can phai xem xét la hé s6 tucng
quan (< hiép phudng sai)

= Nguyén tac chung: khi xac l1ap danh muc dau
tu' gom 2 tai san, hé so tueng quan cang
thap thi tac dung giam rui ro cua viéc da
dang hoa danh muc dau tu cang cao




2. Danh muc dau tu gom n
i hang muc

2.1 Lgi suat va rui ro cua du an gom
N hang muc:

Lgi suat yéu cau bang binh quan gia quyén cua tat ca cac muc Igi
suat cua cac hang muc cé trong du an.

N
Elr, - 2 WE[r ]
The Inputs: =

E [rp] = the expected return of the portfolio

N
w; = the proportion invested in Asset /, » w, =1
i=1

E|r, | = expected return on Asset /



= Phuong sai cia du an gom n hang muc

ey

2
O ,, = the variance of the returns of the portfolio
N

W,- = the proportion invested in Asset /, Z W, = 1
i=1

2
O = expected return on Asset /

O j = the covariance between the returns of Asset /and Asset j






iVidu

Co bang so liéu sau Ve Igi suat yéu cau va

phucng sai cua 3 tai san:

Asset Proportion  Expected Return Standard
(%) Deviation

: 03 10 10

: 02 15 2

: 05 12 20

tueng quan gilra Igi suat cua cac tai san

la:

1 2 3
1 1.0 0.3 0.4
2 0.3 1.0 0.2
3 0.4 0.2 1.0




+

= |Gi suat yéu cau cua du’ an két hgp 3 tai
san la:

E|r,|=(0.3)(0.10) + (0.2)(0.15) + (0.5)(0.12) = 0.12.



+

= Chl y rang, @ day ching ta cé bang hé
sO tueng quan nhung muon xem xét
phucng sai cua du’ an thi ta lai phai tinh
hiép phucng sai. Vay budc dau tién
trong viéc tinh phucng sai cua Igi suat
du an la phai chuyén tur bang hé s
tueng quan sang bang hiép phuong sai.



Ta co: (_7;.!}, — pf.?jo'fo'j_

0.010 = (1.0)(0.1)(0.1)
Nhu vay ta tinh dudc: 0.009 = (0_3)(0_1)(0_3)
0.008 = (0.4)(0.1)(0.2).



= Lap thanh bang ta co:

1 2 3
1 0.010 0.009 0.008
2 0.009 0.090 0.012
3 0.008 0.012 0.040
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= Tiép theo cach dé nhat dé tinh phuong
sai cla du an la bang cach lap bang
phuong sai nhu sau:

Portfolio Variance Computation

1 wio WL W ,o, W, W,o, .

2 w,ow, o, wic?

295 Ww,w;0o, 4

2 2
3 W w,oc, 4 w.w,o,, w0,




= Thay SO:

1 2 3
1 0.00090 0.00054 0.00120
2 0.00054 0.00360 0.00120
3 0.00120 0.00120 0.01000

= cong tong t4t ca 9 6 trong bang trén dé thu
dugc phudng sai cua dy an. Két qua la 0,°=
0. 02038 va 0,=0. 1428. Tuc la do léch chuan
(hay rui ro) cua du 4n =14.28%/nam



V. Mo hinh CAPM
(CAPITAL ASSET PRICING MODEL)

= Trong cac bai hoc trudc, ti 1€ chiét khau
thuong dugc cho trudce. Trong bai hoc nay
chiing ta s& xem xét lam thé nao dé tinh
duoc muc chiét khau phu hop, st dung
phuong phap CAPM. Phuong phap nay
duoc su dung rong rai trong thuc té, tao ra
mot so liéu dau vao quan trong cho viéc
dinh gi4 du an va dinh gia doanh nghiép.



i 2. Gidi thieéu chung vé CAPM model:

H|eu theo 1€ thuong thi [uon ludn ton tai mot
moi lien quan gilra Igi suat va rui ro.

Cac nha dau tu chi chap nhan thém rui ro khi
nao ho thay co kha nang nhan dugc murc Igi
suat cao han.

Nhung lam thé nao dé lugng hda dugc ri ro
mot cach chinh xac?

Phucng phap dinh gia tai san von - Capital
Asset Pricing Model (CAPM) la mét trong
nRu’ng phudng phap dugc si dung nhiéu
nhat



= M6 hinh CAPM dudc phat trién vao nhing
nam 1960, dugc chap nhan va st dung rong
rai.

= NO md@ rong mo hinh Iya chon du an can cu
trén gia tri trung binh va phuadng sai.

= MO hinh nay dua ra cau tra |0i cho van de:
Néu tat ca cac nha dau tu déu hanh xur theo
muc tieu é:ua tri trung binh va phuong sai
(bién d6 dao dong) va cung co chung mot
nlem tin, thi chung ta cd thé ndi gi veé Igi suat
Khi thi tru’dng can bang?



CAPM trong thuc té da dugc su dung rong rai trong
khi, dinh gia va du thao ngan sach von, va la tam
diem cua Tai chinh hoc hien dai.

Ban dau CAPM dugc st dung chu yéu dé xac dinh Igi
suat yeu cau cua mot tai san nhat dinh khi da biet
muc rui ro cua no.

MO hinh nay dugc su dung nhu' mot cong cu phan
tich trong ca kinh te hoc va cong cu tai chinh thuc
hanh trong thuong mai.

Trong gidi kinh doanh, mé hinh né?; dugc dung dé
danh gia du an, dinh gia doanh nghiep va quan ly
quy.



i Vai tro ciua CAPM

Phat trién mot mo hinh ma dau vao 1a rdi ro
clia mot tai san va dua ra san pham la mirc
Igi suat du’ kién.

Chung ta can phai biét la véi mot mutc rui ro da
biét, thi ching ta sé thu dudc mukc Igi suat
thuc khi dau tu vao mot tai san la bao nhiéu.

Sau do chung ta sé dung muc Igi suat thuc nay
lam ti I€ chiét khau khi tinh gia tri hién tai
rong.




+

Pong gop chu yéu cua CAPM la no phat tri€én mot
phuang thuc do rui ro hgp ly va sau do tinh dugc
B1u’c Igi suat hop ly cho mot tai san dua trén rui ro da

iet

Vé mat ly thuyét mo hinh nay thé hién rat nhiéu yu
diém, nhung trong ('ng dung thuc t€ cd maf s6 han
che)(do dua vao ky vong - yéu to khong de chinh
Xac

D6i khi mo hinh nay khong dugc hoan nghénh, nhung
cac nha chuyén gia nhin chung déu thdng nhat rang
CAPM cung cap mot cach udc tinh Igi suat yéu cau
tot nhat (SIA, 2006).



a thuyet cua mo hinh

i CAPM

Cac nha dau tu cé chung ky vong
Nha dau tu ra quyét dinh dau tu chi trong 1 thai ky. Ho mudn toi

da hda Igi ich vao cu6i thdi ky do. Lgi ich tang khi dong vdn sinh
thém IGi va giam khi co thém rui ro.

Co thé - gidi thich phan phdi Igi sudt bang 2 s6 liéu — gia trj trung
binh va phuadng sai.

Chi phi giao dich = 0

Thué ap dung thong thudng

Cac hang muc dau tu dugc da dang hoa.

Cac nha dau tu co thé vay hodc cho vay & muic 15i sudt khdng rui
ro.

Thi trudng tai san mang tinh canh tranh hoan hao (tat ca cac nha
dau tu la nguci chaF nhan gia — price takers), va thi truong la thi
truGng hiéu qua (efficient market).



Efficient
Frontier

t 3 — Portfolios
of other
assets

Figure 4: The Investment Opportunity Set and the Efficient Frontier.



Figure 5: Three Potential Investments.



= La mot nha dau tu, ban phai quyét dinh xem
lam thé nao dé dau tu’ s6 von ban co.

= Ban c6 thé dau tu vao du an A, B, hoac C —
tuy vao ti trong ma ban dua ra (tUc la nén
dau tu bao nhiéu phan tram von vao hang
muc nao) cho cac hang muc dau tu.

= LGi suadt mong dgi va do Iéch chuén cla 3 du
an nay nhu sau:

Portfolio Expected Return Standard Deviation
A 14% 40%

B 12% 30%
C 12% 40%




+

= Cla mot du an khong hiéu qua
(inefficient portfolio ). Hay ndi cach
khac, C bi A va B chiém uu thé



Pbucdng thi truéng von Capital
‘L market line CML

Mt CML

T e TP

Figure 6.1: The capital market hine
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= Bang cach cho vay va di vay & muec 13i suat khong
ru1 ro, cac nha dau tu co thé dat dén mot diém trén
duong CML.

= Duong CML 1a mét duong thang kéo tir diém loi
suat khong rui ro 1€n ti€p xuc vo1 duong bi€n gio1
dau tu hi¢u qua.

= Diém tiép xtc nay 1a “danh muc thi trudng” (M).
Tat ca cac danh muc hi€u qua nam tap trung trén
duong CML nay.



4.2 Vay va cho vay khong rui ro

= Tu dau dén gio chung ta chi mgi xem xét cac hang muc dau tu
cd rui ro. Tap hgp cg hoi dau tu’ ma ching ta dua ra chi bao
gom thong s6 Igi suat va rui ro cua nhifng hang muc va du' an
dau tu co rui ro.

= Mot hang muc dqu tu ¢ rui ro la hang muc ma Igi suat cua no
con chua biét chdc chan. Ching ta ¢é thé’ du bao vé murc g
suat co thé cé (binh quan) nhuhg con Igi sudt thuc t€ trong mot
nam nhat dinh nao do thi khong chac chan va vi vay mdi goi la
“co rui ro”.

= Bay gig gia su ban co tai khoan ngan hang. Ngoai viéc dau tu
vao mot trong nhitng du an cd rdi ro, ban co £ é dua mot phan
tién vao gui ngan hang va co muc Idl suat chac chan
(guaranteed return) la r; = 5% p.a.



+

= Vidy, ban c6 $100 dé dau tu. Ban c6 thé
dau tu $70 vao du 4n A va dua $30 con lai
vao ta1 khoan ngan hang khong rui ro.
Trong truong hop nay, loi suat du kién cia
ban s& ¢o thé duoc tinh nhu sau:

E\r,|=w.E[r,]+w,E[r,]
=w.r,+w,E|r,]
= (0.3)(0.05) +(0.7)(0.14) = 0.113=11.3% p.a.



+

= Tuong tu' nhu thé, phuong sai cua du
an dau tu nay sé la:

G; =wic!+Wic]+ 2W W 1P s 40 (G,
=w?(0)Y +wic:; +2w,w,(0)(0)s,

22
=W ,0 -



= d0 1éch chuan cua loi suat khong rui ro (oy)
=0.

= Vivay, do Iéch chuan cua toan du an la:

c,=W,0,

=(0.7)(0.4) =0.28 = 28% p.a.



Thay vi dua tién vao NH, ban c6 thé chon phuong
an vay tién tr ngan hang (cling & muec r¢ ).

Trong truong hop nay, ti trong cua hang muc dau
tu khong rui ro 1a s6 am.

Vi dy, ban co6 the vay $40 ¢ ¢ va dau tu $40 nay

cong v6i s6 von ban dau ban ¢ 1a $100 (tong
cong $140) vao du an A.

Trong truong hop nay, loi suat du kién cta du an

dau tur la: Elr,|=wr,+w,.E[r,]
=(-0.4)(0.05) +(1.4)(0.14) =0.176 =17.6% p.a.,



+

= Va do léch chuan cua du an dau tu la:
G, =W,

= (1.4)(0.4) = 0.56 = 56% p.a.

» CO thé viét lai thanh:

__-r
w,=—.

= Thay cong thuc nay vao cong thuc tinh
I0i suat yéu cau ta dugc:

_ ( V(o)
Elr,] :[\1—2—*”’):,«; +[\z—:}:E[rA].



Elr,]= (1 —Z—z)rf +{Z—Z]E[rﬂj.

E[r,]=1, {E[’?ﬂ] “”f}p.



+

s TUc la du an dau tu cua ban sé nam dau do
trén dudng thang co hé so tu do (intercept)
la r; va hé s0 goc la

E[@]—@
O A l

= Chinh x4c du 4n d6 nim & chd nao trén duong
thang nay tuy thudc vao ban vay hay cho vay bao
nhi€u. D1€u nay dugc the hién ¢ hinh 6:




Figure 6: Riskless Borrowing and Lending with Portfolio A.



= V61 mot don vi rut ro,ma ho phai chiu, NDT s€ doi hoi ¢6
thém mat phan loi suat bu rui 10 (risk premlum) Vi vay,

diém xuat phat ctiia chung ta vé loi suat yéu cau ctia mot tai
san rui ro la:

REQUIRED  RISK — FREE +( NUMBER OF \J{ RISK PREMIUM }

RETURN RATE \UNITS OF RISK )| PER UNIT OF RISK |



TAt nhién, cac nha dau tu s& quan tam dén rui ro cia danh muc nhiéu
hang muc.

Vi ho dang nim gir danh muyc thi truong, nén khi danh gia tung hang
muc, nha dau tu s& xem xét xem hang muc d6 déng gép mure rii ro vao
danh muc thi trudong nhu thé nao.

Phuong sai ciia mot du an duoc da dang hoa, giong nhu danh muc thi
truong, bang hi€ép phuong sai binh quan cua cac tai san trong du an do.
Tuc 14, phuong sai cia mét danh muc 16n don gian chinh 1a hiép
phuong sai binh quan gitra ting cap c6 phi€u riéng.

Vi vay, phan dong gop rui ro cua mat tai san riéng biét vao danh muc
16n s€ thong qua phan dong gop cua nd vao hi€p phuong sai binh quan
cua du an.



= Trén cd sG nha dau tu doi hoi phai co
phan thang du Igi suét dé bu dap cho
viéc chiju thém rui ro va thuGc do rui ro
la hiép phuong sai vGi danh muc thi
truGng, chung ta co két luan sau:



Du’ an thij truGng

i (Market portfolio)

Co bao nhiéu dan vi rui ro hiép phuong sai trong ban
than danh muc thj truéng?

Tuc la, diéu gi xay ra khi tai san dang dudc danh gia
(tai san i) chinh la mot danh muc thi truéng (m)?

Noi chung, ching ta do rui ro bang Cov (r ;r ).
Trong truéng hgp dac biét nay, hang muc dau tu
dang dugc phan tich lai chinh'la danh muc thi
tru’dng, vl vay chung ta co Cov (r o, ). Vi Cov (1 ,,

m)=VAR (r ) = 0,2, nén ban than danh muc thi
tru’dng CO 0., - don vi rui ro.

Hon nira, |O'I suat bu rui ro c6 dugc tu danh muc thi
truéng a E(r.) —rs.



+

= Viduy, gia su, E(ry,) — r=0.06 (tuc la trung binh thi
danh muc th| truéng mang lai Igi suat cao han Igi
suat trai phiéu chinh phu I 6% /nam) va o 2=0.2
=0.04 (cho thdy d6 Iéch chuan cua Igi suat tur du an
th! trudng 13 20% ndm).

= Trong truong hgp nay, danh muc thj truéng co 0.04
dan vi rui ro va tao ra muc thang du bang 0.06. Vi
vay, Igi suat bu rui ro / s6 don vi rui ro
=0.06/0.04=1.5% nam.

= V&i moi don vi rdi ro thém vao, ban nhan dugc thém
mot muc Igi suat =1.5% nam



Cudi cung, chung ta gan két tat ca nhiing
phan trén day lai thanh mot cong thic cudi
cung dugc biét dén la mo hinh CAPM:

E[r]=r+COV(r,r,) [E':r”’;'_r")_ﬁ
| c

Cong thdc nay thu’dng du’dc viét lai la:

E|:rr:| :’rf + BF-(E[!‘:,”]—I})

COV( r)

Trong do: +-
Do chinh la mo hmh CAPM



Hé so B

= Trong CAPM, hé s6 B chi xét phan rui ro hé thdng cua cdng ty (gom rui
ro thi tru’dn% rdi ro 13i suat, rui ro s‘c mua), vi rui ro phi hé thong co
a

thé loai trur

ng cach PDHDMDT

Rui ro thj truGng: do phan u‘n% cua NDT vdi nhiing su kién hiiu hinh hay vo
hinh (su kién kte ctri, tai chinh, XH...) khién gia co phi€u giao dong manh
trong khi thu nhap cla cong ty ko thay doi

Rui ro lai suat: dao dong trong murc lai suat chung khi€n gi tri thi trudng
cla cd phiéu va sb tién thu nhap trong terng lai khong on dinh

RUi ro stic mua: tac dong cua lam phat téi cac khoan dau tu. (khi mua co
phi€u, NDT mét di cd hdi mua hang héa dich vu trong tgian nam gitr co
phi€u. Khi gia ca tédng lén do lam phat thi NPT mat mot phan surc mua)

= COng thurc trén cho thdy murc rui ro ti 1€ thuan véi mic Igi suat yéu

Cau.

= Cong ty cd B cang I8n thi r cang cao
= MOt cophi€ucoB>1:r>r,
= MOtcophi€ucoB<lir<r,



i Cach tinh Hé sb B

= Dua trén so lieu qua khir vé Igi suat dau tu cua mot ching
khoan va Igi suat DM thi tru’dng

m

Z(R "—R YR -R )

B:’ g = )

m o
m

Trong do: RX: Igi sudt cta chirng khoan tai thoi diém i

RX:: Lgi suat trung binh cua chi’ng khoan x.
RM: Igi sudt clia DM thij trudng tai thoi diém |

R™: |gi suat trung binh cua toan thi trudng

0.,2: phuang sai Igi suat cua danh muc thi trudng
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= Chu y rang beta ctia du an thi trudng dung
bang 1 vi:




Moi quan hé giita B va loi suat yéu cau, thé
hién bang duong thi trurong chirng khoan

i Security Market Line.

A 7]

Al

Security Market Line

B }

¥—__ Market
Portfolio

H N NN BN N N B BN N N N O EE B e .



Phudng trinh CML chi &p dung véi nhitng thi truGng can bang
va cac du an hiéu qua.

Pbudng SML mo ta sy trao doi gilra rui ro va Igi sudt yéu cau doi
v@i tat ca nhirng hang muc dau tu rleng le.

Chung ta nhd lai rang phan déng ﬁop cua mot hang muc riéng
lé vao dg léch chuan cua mot danh muc da dugc da dang hda
dugc the hi€n bang B. Cho nén, B déng mat vai trd nhat dinh
trong vi€c xac dinh Igi suat yeu cau clia mot hang muc dau tu
riéng biét.

Mot hang muc khong rui ro co B = 0 va Igi suat bu rui ro (risk
premium)=0.

Danh muc thi trudng c6 B=1 va (risk premium)=(y,, — r). TU
day ching ta cd 2 can ctr cho Igi sudt bu rdi ro theo du’ oan
cua tai san j.

Khi B #1 hoac #0 thi Igi suat bu rui ro du doan la bao nhiéu? Co
the éhay rang Igi suat bu rdi ro du kién sé bi€én dong tuyén tinh
o]



+

= Dudng SML dudc coi la mot tiéu chi chuan muc dé
danh gid moi phucng an dau tu. VOi V|ec ch&p nhan
rui ro nhat dinh ddi véi moi phudng an dau tu (dudc
do bang hé s6 B). SML cho biét Igi nhuan thu dugc
phai la bao nhiéu mdi bu dap dugc rui ro phai ganh

C

hiu.

= Xuat phat tu'y nghia cua dudng SML, néu tat ca cac

C

P
h
P

1u’ng khoan dugc dinh gia chinh xac thi nhat thiét
nai nam trén dudng SML. Nhirng diém nam trén
oac nam dudi SML deu bi€éu hién tinh trang khong
nan anh ddng gia tri can bang trén thi trucng.




Trong truong hgp khong can
bang (DISEQUILIBRIUM)

= Dicu gi xay ra néu mot hang muc dau tu c6 loi suat cao hon hodc thap
hon voi mirc P d3 biét kh1 stt dung phuong phap CAPM dé uéc lugng?

= Nhu vay E; va pi khong nam trén duong SML.

= Néu hang muc d6 nam phia trén duong SML thi n6 da bi dinh gia qua
thap so vo1 gia tri thye cua nd => truong hop nay nén mua chirng khoan
do.

= Néu hang muc d6 nam phia dudi duong SML thi n6 da dugc danh gia qua
cao so vo1 gia tri thuc => khong nén mua.

Tat nhién, mot hang muc c6 thé khong nam trén dudng SML do sai 1éch vé
sO hoc hoic bi luong hoa sai hodc boi vi CAPM khong phai 1y thuyét
dung dung dé dinh gla tai san.

Nhu vay, cach t6t nhat dé thé hién su khong can bang cia CAPM la viét lai
mo1 quan hé co ban gitra loi suat va rii ro nhu sau:

Trong do o, CEO bzlé?llinﬁcrd(f;r c‘hgnl{ rgié_sz{i) féch cua tai san 1.



i CAU HOI THUC HANH

= Ta co thong tin sau vé 3 tai san trén thi truong chirng

khoan:
H; ﬁj
Telstra 6.6% 0.4
Multiplex  |9.8% 1.2
Bendigo 12.2% 1.8
Mining
= Xac dinh hé s6 B tudng (rng vai tirng tai san
= Ban hiéu nhu thé nao vé B cua Telstra?
= Gia sir co mot tai san kh6ng rui ro. Hay vé du’c‘ing SML.
= Mot taj san thir 4 — “ABC" c6é hé sb B = 0.8 va Igi suat trung

binh ban 7%. Dua vao két qua phan ¢, ban cho biét ABC
da bi dinh gia qua thap hay qua cao?



