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Returns, Risk, Diversification and the Capital Asset Pricing Model
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o 3L A =]
B—En ZaitEE
KRN EFRBRE SEDTE, FEUWER.
%138 HZWREmESIREE

Calculating Returns and Standard Deviations. IRIETFIES, ITHEKRE A 5KE B WHAE W EMITE

%o

=3B Recession 0.15 3% -22%
1EE Normal 0.55 8% 10%
258 Boom 0.30 17% 31%

ER: H5IKRE(R_A). SD(R_A). E(R_B). SD(R_B), HLbiMFHAL RIS Wik
FREIHE:
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20 IAES beta
Calculating Portfolio Betas. fIFE— MR ERHRAS, HP 15% KETREQ, 20% KETFRER,

30% WEAFIRES, 5% KATRE T, MRRER beta 775179 0.84. 1.25. 1.08. 1.41, KIZKEASG
E,‘J beta,

HENE 15% 20% 30% 35%
beta 0.84 1.25 1.08 141

H—D A FAfF beta ARAGHEN T HIZASHRFMERLKT,
R, HESHRE:
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%38 hAESHEXRN

Covariance and Correlation. iRIE %, ITERRKREZBNHEKRERSINEE. RIE=ZMEFTREE
WMELYE, #—PRMAKRZWEEZ BTG ENHEX R

HETH Bear 6.5% -10.5%
1EE Normal 12.1% 13.1%
47 Bull 5.3% 34.1%

T FHEERESHIRSHENR 1/3,
HRIEREESITEE.
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g3 HEM

HEhAESHEXAK:

RRREXRMFIRREZEEEN:
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g 48 Axhink (cML)

CML. T S RVHREE IR 11.9%, FRAEEHN 21%; TXBLFIZFA 4.4%.
(a) =TT D RURBASHIREET 14%, HEAEWHEZESD?

(b) =1 B HASHIHARUE N 19%, HingERSL?

ER: KB CMLRERSHIE, BIRIREMIAE,

FIREiItHE:

'’
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%48 FESEESHHR

it B EER IR

#iEA CML 5 CAPM / SML fEAMREEEE MX7:
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BTEED BInLEERE

RBEET UENGZ WiFE%; ESHNP IR RMESR,
1) A stock with a beta of zero would be expected to have a rate of return equal to:
FRSERR . E—RIRER beta 770, EFEARGERNEFHA?

A) the market rate of return.

)
B) the prime rate.
C) the risk-free rate.
)

D) the market risk premium.

E) zero.
fREGaE$E: XIER /iHE:
2 risk affects at most a small number of assets.

FRXGERR . H—M XL E 2 R DR ?
A) Nondiversifiable
B) Market
C) Total
D) Unsystematic
E) Portfolio
fRAYIESR: XPEEm /R
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3) Stock A is expected to return 12 percent in a boom, 9 percent in a normal economy, and 2 percent
in a recession. Stock B is expected to return 4 percent in a boom, 6 percent in a normal economy, and
9 percent in a recession. The probability of a boom is 10 percent while the probability of a recession

is 25 percent. What is the standard deviation of a portfolio which is composed of $4,500 of Stock A
and $3,000 of Stock B?

XIEME: MRRREMMNAS, EEHEFRETHREATE, RAGIIEES.
A) 2.6%

B)

C)

1.9%
5.7%
D) 1.4%
E) 7.2%
{REYIERE XHIEM /it R/

4) A portfolio consists of Stocks A and B and has an expected return of 11.6 percent. Stock A has an

expected return of 17.8 percent while Stock B is expected to return 8.4 percent. What is the portfolio
weight of Stock A?

RXGERR: RIBASHIZENE, RREREANHASNE,
A) 61.98%
B) 34.04%
C) 67.42%
D) 29.87%
E) 32.58%
fREGZESE: __ KRB /18
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5) The stock of Foreman's has a beta of 1.38 and an expected return of 16.26 percent. The risk-free
rate of return is 3.42 percent. What is the expected return on the market?

FRSERR . BRIERER beta, HIZWmERMENEFIZ, FIA CAPM RRMIZEALEW @R,
A) 8.04%
B) 12.72%
C) 9.30%
D) 12.16%
E) 7.60%

REGER: RIREH /R

6) A portfolio contains two securities and has a beta of 1.08. The first security comprises 54 percent
of the portfolio and has a beta of 1.27. What is the beta of the second security?

R BERIRATTASE beta SEF—INHYNE. beta, KF—IHY beta,

E) .82
fREGaE$E: XxpeEd /8
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7) You desire a portfolio beta of 1.1. Currently, your portfolio consists of $100 invested in Stock A
with a beta of 1.4 and $300 in Stock B with a beta of .6. You have another $400 to invest and want to

divide it between Stock C with a beta of 1.6 and a risk-free asset. How much should you invest in the
risk-free asset to obtain your desired beta?

ROERR . BINASERE C5ENMRERE, FRAAES beta A BIFE,
A) $350
B) $50
C) $300
D) $125
E) $100
{REYERE XRER [HH:

8) The systematic risk of the market is measured by a:
PIGERR . HIAERIRFMEXL AT beta fRELRR?
A) beta of 1.0.
B) standard deviation of zero.
C) standard deviation of 1.0.
D) beta of zero.
E) variance of 1.0.

fREGESE: KRB /18
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9) A portfolio consists of three stocks. There are 2,000 shares of Stock A valued at $14.91 share, 2,800
shares of Stock B valued at $71.90 per share, and 1,200 shares of Stock C priced at $31.95 per share.
Stock A is expected to lose 5.0 percent, while Stocks B, and C are expected to earn 14 percent and 5.5
percent, respectively. What is the expected return on this portfolio?

FRXCIERR: SRR EFRNBITERENE, BRAGHERGEE,
A) 11.79%

B) 18.46%
)

C)5.97%
D) 10.69%
E) 4.83%
fREaEsE: xpEEd /8
10) Standard deviation measures ___ risk while beta measures risk.

FXIEfR: tEES beta D RIEEMAEXFE?
A) total; systematic
B) total; unsystematic
C) unsystematic; total
D) unsystematic; systematic
E) nondiversifiable; diversifiable

fREGESE: KRB /18
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AT FiFEA S e fiR
LI 71%4 o
BN mNERX EEEE

&R
ARG HREER, THRAANMAIER. MR, UKkEBEATEVHFRIZSTE Xo
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B=ERS FHPSCERR

1k
"é"ﬁum
AR RBGER
F1J E(R_A)=9.95%, SD(R_A)=4.92%; E(R_B)=11.50%, SD(R_B)=16.84%
B2 A& beta=1.1935, £941.19
. E(R_A)=7.97%, SD(R_A)=2.96%; E(R_B)=12.23%, SD(R_B)=18.22%; Cov=-0.000713;
% 3
rho=-0.1320
E 4 (a) E(R_P)=9.40%; (b) SD(R_P)=40.88%
BN IRRER

&
din

Cwm e e e e s s [y e [ ]
c D D B B D B A D A

oy
A

TEXL

AR ERENAZFHENG, BRHASNESNHEERIEIL, &G beta # CAPM ITiERBRFA XL
REBNEAME, CML NE RN EE = 5 hind SRR B RAS.
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4% 138 HZREHESIREE

= RS

=MEFRSREMREN, REASKRE BASHTRE THRHERHNEN. EXDHITERIKRENVAL NS
KRNITEE, HERER Uz,

b7 B p R_A R_B
=R 0.15 0.03 -0.22
E% 0.55 0.08 0.10
E-$3 0.30 0.17 0.31

B R
E(R_A) =0.15 x 0.03 + 0.55 x 0.08 + 0.30 x 0.17 = 0.0995 = 9.95%
E(R_B) = 0.15x (-0.22) + 0.55 x 0.10 + 0.30 x 0.31 = 0.1150 = 11.50%
KREBHHIERGEESTREA, ZFN 15 MEDR; BEEEM, LAENLLIRMEK,
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SEUE 138 MEETTESHRE

BIY: LUBEMNEBETS, REESINEE

Var(R) =sum[p_s x (R_s- E(R))*2]; SD(R) =sqrt(Var(R))

0.15(0.03-0.0995)72 + 0.55(0.08-0.0995)"2 + 0.30(0.17-0.0995)"2 = 0.00242475 4.92%

&

0.15(-0.22-0.1150)"2 + 0.55(0.10-0.1150)"2 + 0.30(0.31-0.1150)"2 = 0.02836500 16.84%

ZEFEX

e REANKESHEESD: HABWEERE, BR2XEARERI

o WKREBAEZEBRESHIN -22% WiE. ERIRSAE 31%, REHEMTFRE, AINEEEEES.

o NEENAFIINEERTRRRTHREESNE, AP EENRESHMEAFNNAE, URERSANE
X betas

ZiEm

MEEGENERERESPEENSERE, TEANE “‘BIERES” M ‘BIFRE NEE; BERFRESKENR

EE,
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LREAE 28 AL S beta

B HER
BRERAEGNEDF)N Q 15%. R20%. S30%. T35%; #K beta 75 0.84. 1.25. 1.08. 1.41, KA beta,
ZiDRIE

beta Z2AIMEMNRSGIENCEE, WTFRETIESHRIREAS, AS beta FTHE beta IWAAHENE
AYANAY 15,

beta_ P=w_Qbeta_Q+w_Rbeta_R+w_Sbeta_ S+w_Tbeta_T
beta_P=0.15x0.84+0.20x 1.25+0.30 x 1.08 + 0.35x 1.41
beta_P =0.1260 +0.2500 + 0.3240 + 0.4935=1.1935 = 1.19
LiL5RE
‘A5 beta 979 1.19, BEREZASHFIENRFAIENPLLLHIHAETL 19%, £ CAPMERT, REMHNLE
MALE, ZAESERNFTHANERN ST hinA SN ESR,
SR
A5 beta EANERASTHHENE, FEERELME beta KF1Y, BAREINE beta RARIIES,
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EUE 3T hAESHEXRE (1)

= RS

=MEFRSERRRE;, RKMARRIHZWR=R. tREE. MWAESHEXAY. EXNHEXRA p=1/3; RAE
FIRLL0.33 B RRAREE AT,

K& p RA R B

RETH 1/3 0.065 -0.105

EE 1/3 0.121 0.131

Hh 1/3 0.053 0.341
HREE WY aa 3

E(R_A) = (0.065 +0.121 +0.053) / 3= 0.079667 =~ 7.97%
E(R_B) = (-0.105 + 0.131 +0.341) / 3=0.122333 =~ 12.23%
IngEE
Var(R_A) = (1/3)[(0.065-0.079667)2 + (0.121-0.079667)A2 + (0.053-0.079667)2] = 0.00087822
SD(R_A) = sqrt(0.00087822) = 0.02963 = 2.96%

Var(R_B) =0.03319022; SD(R_B)=sqrt(0.03319022) =0.18218 =~ 18.22%
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EE 3 hAESHEXRE (2)

thiEE
WA ENERIAREEN TFEENENREESMRATRARLE: EWEENF0, W-RASFHEN, 5—
REFFHEFIIE,
Cov(A,B) = (1/3) sum[(R_A - E(R_A))(R_B - E(R_B))] =-0.00071289 ~ -0.000713
xR
rho_AB = Cov(A,B) / [SD(R_A) x SD(R_B)]
rho_AB =-0.00071289 / (0.0296348 x 0.1821818) =-0.1320
fiRFE

o rho ABAfh, HAAMRKRERmREFEEHREEUXER, FRAGAHR—EDBHILBER.
o  BAEXRBENENNLG0.13, HEXEETRR, FEEEBRNEBTEXPRE,
« REBMINEENIZESTREA, RALEFARINE~HENRES.

SR EE
WAERTERERM, FEERILBRARESY,; EXRBEFENE -1 E 1, BESHEKMNARSRE.,
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Zadn 48 BEhintk (cMmr)
AR ER
miHA & E(R_M)=11.9%, SD(R_M)=21%, FXPEF|Z R_f=4.4%, X: (a) SD(R_P)=14% BSBY E(R_P); (b)
E(R_P)=19% B89 SD(R_P).
F—%: RCmL =
MFRDABW. BEATFEYEELNAS, CMLRRBEALS KSR AT ZXRME:

CML slope = [E(R_M) - R_f] / SD(R_M) = (0.119 - 0.044) / 0.21 = 0.3571429
(a) EXMTEE, RAPE W

E(R_P) =R_f+ CML slope x SD(R_P)

E(R_P) =0.044 +0.3571429 x 0.14 = 0.0940 = 9.40%
(b) EXAAEW R, RRITEE

0.19=0.044 +0.3571429 x SD(R_P)

SD(R_P) =(0.19 - 0.044) / 0.3571429 = 0.4088 = 40.88%
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ZETE 4T CML 5 CAPM By 3kR

LbE A E CML: #Hxthinsk SML / CAPM: iE&5thing

SEIZPOES EREEF=SHHASHENEREE ERRMA~HRALS
X E S trfEE SD, BENEXES beta, BIRZIEXFL
LEAWYaL E(R_P)=R_f+[mi7H & E & LLZ]x SD(R_P) E(R_i)=R_f+beta_i[E(R_M)-R_f]
A EAER = EEREmAHTO RN ASHITEES e BEKZELHL beta
A LEXS?

N—RBEIKREMS, WEERSEAILLEIDEWERNIERFIEXRE, FEitk CAPM R AX B0 KL S (S ERIM
TRk ; R beta FRARBIARGIENPLIRSE N
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PUNERRIFERE 1-2
% 17 Astock with a beta of zero would be expected to have a rate of return equal to ...
PR &—REEN beta 80, HAAKRERNETFHA?

CAPM: E(R_i) = R_f + beta_i [E(R_M) - R_f]

L beta_i=08F, E(R_i)=R_f
EE: C)therisk-free rate, beta 7 0 REZFARFIBHIARFKIENIE, FIULTE CAPM BB TARKEHIANIE
izffto

E2m0 risk affects at most a small number of assets.

hIGEE . MIEXPLE SR D7

&3 D) Unsystematic, FFRFMHNIE (AFFERIE. FAISHARN) REFE—EWHITIWEMS, Gk
B, FaRK. EBEEY; SBUeEERBAIERR. HTINEXARERNESRMAEET,

BIZ&

Unsystematic = unique / specific / diversifiable; Systematic = market / nondiversifiable.
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BILEIFETIFAE 3-4
E 3T MREHASHIINEE

ARE ARFEENN 4,500 7T, RE B RAF 3,000 &7, Eit:

w_A=4,500/7,500=0.60; w_B=3,000/7,500=0.40

R 0.10 0.60 x 12% + 0.40 x 4% = 8.8%
EE 0.65 0.60 x 9% + 0.40 X 6% = 7.8%
=B 0.25 0.60 X 2% + 0.40 X 9% = 4.8%

E(R_P)=0.10x0.088 + 0.65 x 0.078 + 0.25 x 0.048 = 0.0715

SD(R_P) = sqrt[0.10(0.088-0.0715)A2 + 0.65(0.078-0.0715)"2 + 0.25(0.048-0.0715)A2] = 0.01388 =~ 1.4%
%% D) 1.4%.
F 48 RASWmRREE ANE

0.116 =w_Ax0.178 + (1 -w_A) x 0.084

w_A=(0.116-0.084) / (0.178 - 0.084) = 0.3404 = 34.04%

%% B) 34.04%,
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58 FIA CAPM RRhiHULEEE
B4 beta=1.38, E(R_i)=16.26%, R_f=3.42%,
0.1626 = 0.0342 + 1.38 [E(R_M) - 0.0342]
E(R_M) =0.0342 + (0.1626 - 0.0342) / 1.38 =0.12724 = 12.72%
ZEZ: B)12.72%,
%8 6 W MWIEFH4ASE beta
F—TNERN 0.54, FLLEZTUNEN 1-0.54 = 0.46,
1.08=0.54x 1.27 + 0.46 x beta_2
beta_2=[1.08-0.54 x 1.27] / 0.46 = 0.85696 =~ 0.86
Z%%: D) .86,
SR
REIB 54% IRMEE ZIESNE; MAFHEH, B—INEXLMTKA 46%.
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NEEMESIA | CAPM SBAAE R



NSEMESIM | CAPM SRAAARG
BIHEIETIFAE 7-8

87 ARAS beta: BT C 5SEMIEZHEF

J6 100 TR ZE AL 300 £ThRE B, FHTE 400 7T, SEEMEN 800 Eiw. IRMMIERARE CHIEEH
C, MIEATRPLZEFRIEE A 400-C; TRFLZEF beta=0,

1.10=(100/800) x 1.4 + (300/800) x 0.6 + (C/800) x 1.6 + [(400-C)/800] x 0
1.10x800=140+180+1.6C; C=350
TR = R 5 = 400 - 350 = 50 5T
Z=: B) $50,
% 8 @ hiAAEHNRSIERBE
beta WEXUTGIHASIEAEE, EItTHASHEMFEEH beta 185 1.0, EZE: A) betaof 1.0,
X5
i A beta=1 HAEREHIMEEZES T 1; iNEEIURTHIANE KR EE,
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BILHEIFETIFAEE 9- 10

%98 HENE THAS HERRSE

RE hiEitE hiE FRRA R R
A 2,000 x 14.91 $29,820 -5.0%
B 2,800 x 71.90 $201,320 14.0%
C 1,200x 31.95 $38,340 5.5%
&it $269,480

E(R_P) = (29,820/269,480)(-0.05) + (201,320/269,480)(0.14) + (38,340/269,480)(0.055)
E(R_P) =0.10688 ~ 10.69%

&E: D) 10.69%, FFRIXBAZIFIMEMN, MEFXBNEENHENE,

$F10F fREES beta APEE X

REERRE W@ RRERD, BaRAMNESIERFEIEN; beta (REEHNHIHHEKREIRIBEIZ
E, BNRFMRFL,

&Z: A) total; systematic,
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EMES EERERENE
— P SEESRITARIE

expected return, E(R) FREB a2 BRERERIR L EREMNEFI9E
state of economy ZFRE 40 recession / normal / boom
probability 7S FrE R BT RSHMEZMN 1
variance, Var(R) BE Wi E R E AR E R 5 B R N0
standard deviation, SD(R) tEE BXRS SR ERES
covariance, Cov(A,B) hEE AN EESERRES8I9E
correlation coefficient, rho HEXREK ERIEE, BEE-151 28
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—  HB1IEILS cCAPM RiB

portfolio BHRAE RS =R RN EIR
portfolio weight HENE BEATESE, MRS
diversification oEL | B B AERRIERFAENXIE
unsystematic risk ERF NG AN ; "TLURE 528 ERR
systematic risk RGNS ARG ; FRedT E R D B HR
nondiversifiable risk A RN PG systematic risk BIE X &b
beta coefficient FEZ L [ beta R HEHFHZHENARGENLRE
market portfolio minhE FIBL LEESBNEE~, beta=l
risk-free rate, R_f T X e U 2 2R AJBE beta NPQBTRIEEURER
market risk premium AR RN E(R_M)-R_f
CAPM RAREFENRE LA beta BN RGIEXPE
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=+ CML *» SML 5T RIE

Capital Market Line (CML) EAVINGTBY L5 BHAEE, RERTERAES

Security Market Line (SML) ST 159 beta; BERETFERARSHAS

well-diversified portfolio RO PG RAS EEARERFE XK
comprises / consists of B AR BRTSHUAESEREINE

at most a small number of assets EEEM R FEmAFRSIE XS
desired portfolio beta BiRHE beta EE AN beta AR RECE
risk-free asset TR EE = H beta BY 0
expected return on the market mhipTuHAUR = £ CAPM AREHFIEEE A E(R_M)
P SEFOIVE S

systematic risk = market risk = nondiversifiable risk; unsystematic risk = firm-specific risk = diversifiable
riske HIEIFA B BI RN BREEH S,
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[VEESIHHER

— s BFE~S5HS

HAEEUNEEZ: E(R) =sum[p_sx R_s]

FHESIRAEE: Var(R) =sum[p_sx (R_s-E(R))*2]; SD(R)=sqrt(Var(R))
hAZE: Cov(A,B)=sum[p_sx (R_A,s-E(R_A))(R_B,s-E(R_B))]
FXFEL: rho_AB=Cov(A,B) /[SD(R_A) x SD(R_B)]

HEHARUEEE: E(R_P) =sum[w_ix E(R_i)]

¢4 beta: beta_P=sum[w_ix beta_i]
— +CAPM 5 cML

CAPM /SML: E(R_i)=R_f+beta_i [E(R_M) - R_f]
CML: E(R_P)=R_f+{[E(R_M)-R_f] / SD(R_M)} x SD(R_P)
EEATRIE—I7)
B EL beta R E—RENERWE, B CAPM; ABEEBRHERIDHRUENAEES, HAMMEE, B CML
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EMBERSENE

— + B Rk

£ “EE" 5 “beta” BE: INEEHEENXK, beta ERSIEXFL,

o AENERHE: LHHRBSKRNEY, BIEEHE, BRNE,

o REMMEMREFTICAHTT: WHER 10%. =RIR 25%, MIEFEIRSHEERIA 65%.

o EMIREEIZEM 0.33 FEM=HMN0.99: EXHSNER 1/3, REBEBEN.
* iXIAJ beta=0 BB/ 0: 7£ CAPM F, HIHAME N A TXBLFZ,

o RUNTZHEESEENLESFT 1. WELN 1NEHHAES betao

=~ HEEEEER

1. ERREMESBME; 2. TiItBELBINERRKAMR; 3. 5AH; 4 AANBE; 5. S—FEMULE; 6. A—0
TERRRREFTE Mo

=. &gk

dt
S

B
FKAEX S total risk. systematic risk 5 unsystematic risko
BeeAHENETEASRESHSE betao
HEERIERRX ) CAPM / SML 5 CML,
RERI T EAENE. tEE. WAEMEXRE.
AR N T ARB RAMERPLIRS XL HMRo

o o0oooodg

=
7T
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