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o Vamos ver de novo o caso da
combinacado de dois activos com risco
supondo que Ndo sAo possiveis vendas a
descoberto.

o Vamos procurar identificar aquilo que se
chama a fronteira das carteiras
eficientes.
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Table 5-1 The expected Return and Standard Deviation of a
Portfolio of Colonel Motors and Separated Edison When r = +1
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able 5-2 The expected Return and Standard Deviation of a Portfoli
of Colonel Motors and Separated Edison When r = —1
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FIGURE 5-3 Relationship between expected return and standard
deviation for various correlation coefficients.

LISBON
SCHOOL OF,

| J LISBOA | syiiee MANAGEM




LISBON
SCHOOL OF,

[J ispon | s A& it




Table 5-3 The Expected Return and Standard Deviation for a
Portfolio of Colonel Motors and Separated Edison with r =0
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Figure 5-4 Relationship between expected return and standard

deviation when r = 0. LISBON
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FIGURE 5-5 Relationship between expected return and standard
deviation of return for various correlation coefficients.
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Ponto que minimiza o risco do
carteira

Ponto que minimiza ¢, (ponto de variancia minima)

U.S2 B G{! GE p [ J— U.!2 B D-.r,'s

L] Xc:

LISBON
SCHOOL OF,

| J LISBOA | s MANAGRNE




Motors are combined.
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FIGURE 5-6 (continued)
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IGURE 5-7 Various possible relationships between expected retu
and standard deviation of return when the minimum variance |
portfolio is combined with portfolio S.
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FIGURE 5-8 Risk and return possibilities for var sefsand
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FIGURE 5-9 The efficient frontier.
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FIGURE 5-10 An impossible shape for the efficient frontier.
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o Infroducdo das vendas a descoberto no
nosso exemplo anterior com dois activos.
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able 5-5 The Expected Return and Standard Deviation When Sho
Sales Are Allowed
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FIGURE 5-11 Expected return standard deviation combinations of]
olonel Motors and Separated Edison when short sales are allowed
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| FIGURE 5-13 Expected return and risk when the risk-free rate 1s
mixed with portfolio 4.
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R =XR+XR=XR+(1-X)R

o, =(X'02+ X0’ +2X.X.p.0.0,)"
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A fronteira eficiente com taxa de juro sem risco
e R=(1-X,)R.+X.R,

o = (chrj)% =Xo,=X, = o

. R=R +[H}Z
o

|
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FIGURE 5-14 Combinations of the riskless asset and various risky
portfolios.
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IGURE 5-15 The efficient frontier with lending but not borrowin
at the riskless rate.
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FIGURE 5-16 The efficient frontier with riskless lending and
borrowing at different rates.




Correlations
Arithmetic Standard
Mean Deviation S&P Bonds T-Bills Inflation
Stocks 10.03 15.67 1.00
Bonds 53 11.14 022 1.00
T-Bills 4.56 3.19 —0.15 0.24 1.00

Table 5-6 Returns with No Inflation Adjustment




Arithmetic Standard
Mean Deviation S&P Bonds T-Bills
S&P 5.78 17.32 1.00
Bonds 1.49 12.39 0.37 1.00
T-Bills 0.31 3.83 0.33 0.54 1.00

Table 5-7 Returns After Adjusting for Inflation




Arithmetic Arithmetic Standard Standard
Mean Return Mean Return  Deviation Deviation

Beginning  Starting in Starting in ~ Starting in ~ Starting in
Date 1926 1985 1926 1985
S&P 500 1926 10.82 17:15 22.03 17.89
U.S. Small Stocks 1926 12.36 14.46 38,33 22.69
U.S. Government Bonds 1926 5.32 11.98 8.08 10.44
IFC Emerging Market Index 1985 11.91 11.91 26.17 26.17

Source: Courtesy of Ibbotson Associates.

Table 5-8 Risk and Return Over Different Horizons




Top Triangle: All Periods S&P 500 Small Bonds IFC
S&P 500 1.00 0.83 0.18 0.43
Small 0.67 1.00 0.09 0.46
Bonds 0.30 0.07 1.00 ~0:15
IFC 0.43 0.46 —0.15 1.00
Bottom Triangle Common S&P 500 Small Bonds IFC

Source: Courtesy of Ibbotson Associates.

Table 5-9 Correlation over Different Horizons




Annualized

Arithmetic Arithmetic Standard Standard
Mean Return Mean Return Deviation Deviation
Based on Based on Based on Based on
Time Period Annualized Annual Annualized Annual N8
1926-1991 10-Year Returns Returns 10-Year Returns Returns
S&P 500 9.8% 9.6% 20.7% 19.9%
U.S. Government Bonds 4.3% 4.8% 6.1% 7.7% I
Treasury Bills 3.6% 3.6% 6.0% 3.2%

’ Source: F. Edwards and W. Goetzmann [11].

Table 5-10 The Effect of Time Horizon on Risk

n, Gruber, Brown, and Goetzman: Modern Portfolio Theory and Investment Analysis, Sixth Edition © Joh




Top Triangle: 10-Year S&P Bonds T-Bills
S&P 500 1.00 0.06 0.19
Bonds 0.14 1.00 0.08
T-Bills —0.03 (.22 1.00

Bottom Triangle: 1-Year

Table 5-11 Correlations over Different Time Horizons
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FIGURE 5-17 The efficient frontier.
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FIGURE 5-18 The efficient frontier.

n, Gruber, Brown, and Goetzman: Modern Portfolio Theory and Investment Analysis, Sixth Edition © Joh
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FIGURE 5-19 Combinations of bonds, domestic stocks, and
international stocks.




Principais fipos de ordem

o Ordem de mercado comum (compra e
venda).

o Ordem de limite de posicdo (limit order).

o Venda a descoberto (short sale).

o Ordem de cancelamento (stop order).
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o Técnicas para identificar a fronteira
eficiente.
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Vamos ver trés alternativas

o 1- Que as vendas a descoberto sdo permitidas, e que €
possivel emprestar e pedir emprestado a taxa de juro sem
rsco.

2- Que as vendas a descoberto ndo sdo permitidas, mas &
possivel emprestar e pedir emprestado a taxa de juro sem
rsco.

3- Que ndo sdo permitidas vendas a descoberto nem utilizar a
taxa de juro sem risco.

4- Que as vendas a descoberto sdo permitidas, e € possivel
emprestar ou pedir emprestado a taxa de juro sem risco, mas

existem restricoes quanto a dividendos.
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o 1- Que as vendas a descoberto sdo

permitidas, e que € possivel
emprestar e pedir emprestado G
taxa de juro sem risco.
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Expected return R,

=
~

Standard deviation of return o,

FIGURE 6-1 Combinations of the riskless asset in a risky portfolio
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FIGURE 6-3 Tangency portfolios for different riskless rates.
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02- Que as vendas a descoberto
nAo sdo permitidas, mas &
possivel emprestar e pedir
emprestado a taxa de juro sem
rsco.
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0 3- Que as vendas a descoberto
nAo sAo permitidas, nem & possivel
emprestar ou pedir emprestado G
taxa de juro semrisco.

LISBON
SCHOOL OF,

| J LISBOA | syiiee MANAGEM




Mi(ﬁﬁ?ﬁié[ﬁﬁ)

P

v E{EE)JP
(B 20 izl.N

LISBON
SCHOOL OF,

[J ispon | st A& i




0 4- Que as vendas a descoberto sao
permitidas, e € possivel emprestar
ou pedir emprestado a taxa de juro
sem risco, mas existem restricoes
quanto a dividendos.
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Emerging Small

S&P Bonds Canadian Japan Market  Pacific Europe Stock

Expected return 14.00  6.50 11.00 14.00 16.00 18.00  12.00 17.00

Standard deviation ~ 18.50  5.00 16.00 23.00 30.00 26.00  20.00 24.00
Correlation Coefficients

S&P 1.00 045 0.70 0.20 0.64 0.30 0.61 079

Bonds 1.00 0.27 —0.01 0.41 0.01 0.13 0.28

Canadian 1.00 0.14 0.51 0.29 0.48 0.59

Japan 1.00 0.25 0.73 0.56 0.13

Emerging Market 1.00 0.28 0.61 0.75

’ Pacific .00 054  0.16

Europe 1.00 0.44

Small stock 1.00

Table 6-1 Input Data for Asset Allocation

7 /




Short sales allowed

R, =5+074s,
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FIGURE 6-4 The efficient frontier with riskless lending and
borrowing and short sales allowed.




Global

Minimum 1 2 3 4 5
Mean return 6.89 9.36 11.83 14.30 16.77 18.00
Standard deviation 4.88 6.66 10.03 13.86 17.87 26.00

Proportions
S&P 0.00 0.00 0.00 0.00 0.63 0.00 NS

Bond 95.16 72.91 50.51 28.12 5.51 0.00
Canadian 0.06 0.00 0.00 0.00 0.00 0.00
Japan 3.96 3.57 3.17 34 2.41 0.00
Emerging market 0.00 0.00 0.00 0.00 0.00 0.00
’ Pacific 0.81 12.42 22.86 33.29 43.62 100.00
Europe 0.00 0.00 0.00 0.00 0.00 0.00
Small stock 0.00 11.10 23.46 35.82 47.82 0.00

Table 6-2 Proportions Invested When Short Sales Not Allowed
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FIGURE 6-5 The efficient frontier with no riskless lending and
borrowing and no short sales.
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Standard deviation of return

FIGURE 6-6 The minimum variance frontier.




oldenftificacdo da estrutura de
correlacdo dos rendimentos dos
titulos financeiros.
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R =E(R)=E[3 XA |- XR
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2 2
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Single Index Model
R =a +BR
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cov(e e )=0
E(e)=0
cov(eR )=0
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Propriedades esperadas

R=o0+BR
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| 2 3 4 5 6

Month Return on Stock Return on Market R:= % BR. +2
| 10 4 10=2+ 6 +2
2 3 2 3= 2+ § =2
3 15 8 15=2+ 12 +1
4 9 6 9=2+ 9 -2
5 3 0 3=2+ 0 +1
40 20 40 10 30 0

Table 7-1 Decomposition of Returns for the Single-Index Model
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R =E(R)=E[3 XA |- XR

R,=>Xa+Y XBR,
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Caracteristicas do single
Index model
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Do mesmo modo:
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Residual Risk (Variance) Expressed

Number as a Percent of the Residual Risk Present
of Securities in a One-Stock Portfolio with cr2ﬂ. a Constant

1 100

2 50

3 33

4 25

5 20

10 10

20 )
100 1

1000 0.1

Table 7-2 Residual Risk and Portfolio Size
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Estimacdo dos Betas
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Tal como vimos:

R=o+BR +e
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Rim
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Supondo gue n=60 (isto &
60 periodos).
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Precisdo das estimativas de
Beta.

Number of
Securities in Correlation Coefficient of
the Portfolio Coefficient Determination

1 0.60 0.36
2 0.73 0.53
4 0.84 0.71
7 0.88 0.77
10 0.92 0.85
20 097 0.95
35 0.97 0.95
50 0.98 0.96

Table 7-3 Association of Betas Over Time
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oAlteracoes e
ajustamentos do Beta ao
longo do tempo.
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Portfolio 7/54-6/61 7/61-6/68
1 0.393 0.620
2 0.612 0.707
3 0.810 0.861 i
-+ 0.987 0.914
5 1.138 0.995
6 1.337 1.169

Source: Blume, Marchell. “On the Assessment of Risk,” Journal of Finance, V1, No. 1 (March 1971).

Table 7-4 Betas on Ranked Portfolios for Two Successive Periods
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Blume et al estudaram um modelo
gue relaciona os betas destes dois
periodos. Os seus resultados foram

Modelo de Blume

e f,=0343+0,6778,
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Modelo alternativo em Vasicek's
para ajustar o Beta em relacdo
a0 Beta méedio

Modelo de Vasicek
2 2

o, — o
.Bﬂ:zﬁﬂg1+zﬁlgﬁﬂ

()'E+O'ﬂl O-E._l_o-ﬂl
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Coneccao o

acordo com as variaveis
financeiras da empresa.
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Period 1 Period 2
1947-1956 1957-1965
One-Stock Five-Stock One-Stock Five-Stock
Variable Portfolio Portfolio Portfolio Portfolio
Payout —0.50 —0.77 —-0.24 —-0.45
Growth 0.23 0.51 0.03 0.07
Leverage 0.23 0.45 0.25 0.56 o
Liquidity {113 —0.44 —0.01 —0.01
Size —0.07 —0.13 —0.16 —=0.30
Earnings variability 0.58 0.77 0.36 0.62
Earnings Beta 0.39 0.67 0.23 0.46

Table 7-5 Correlation between Accounting Measures of Risk and
Market Beta
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o Modelo de indices multiplos.
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R =a,+b, I +b,I,+..+b, I, +c,
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L JE L NG#).

R =a+b,], +b,I, +b,l,+++b,1, +c
for all stocks i = 1, ..., N (8.1)
'DEFINITION

Residual variance of stock i equals o2 where i = I, ..., N
Variance of index j equals o7, where j = 1, .., L.

CONSTRUCTION

Mean of ¢; equals E(c)) = 0 for all stocks, where i = 1, ..., N.

Covariance between indexes j and & equals E'[(I ~T P I, - J,ﬁ}] = 0 for all indexes,
wherej=1,..,Land k=1, .., L(j # k). |

Covariance between the residual for stock i and index j equals Elc; {I -1 )] =0 for
all stocks and indexes, where i = 1, . Nand_: =1,.,L

ASSUMPTION

Covariance between c; and ¢, is zero (E(cc) 0) for all stocks where i = 1, .

J
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Retorno Esperado

R =a,+bJ +0, L., 1) +¢

R=a+bl +b 1 +.4b ]
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Varidncia do retorno

0. =b0, +00.+.4h0 +0
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Covariancia do retorno
entre rendimentos.

02000, +0).0,+.4b)0,

e L
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o Exemplo modelo da industria que
pressupoes que o rendimento do titulo
pode ser afectado pelo rendimento do
mercado e pelo rendimento de industrias
distintas.
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R=a+bl +b1+b I+ .+b1 +c
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o Para uma empresa i na industria | a
equacao do retorno seriaq.

Para a industria j:
R=a+b I +bl +c

— l 2 _ 2
0,=bbo. +bbao, v 0,=bb.0,
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o Modelos mistos.

o a) Fama and French

o b) Chen, Roll and Ross
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a) Foma and French

)y 1 Byl e L

SMB é a diferenca entre o portfdlio das
pequenas e grandes (big) empresas.

HML é a diferenca entre o portfolio das
empresas com market to book elevado (high) e
as empresas com market to book baixo (low)
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o) Chen, Roll and Ross

1 1 12 Term 13 14 15 Residual
Default Structure Deflation Growth Market R?

Sector Name

Cyclical —1.63 0.55 2.84 —1.04 1.14 0.77
Growth —2.08 0.58 3.16 —0.92 1.28 0.84
Stable —1.40 0.68 2.31 =227 0.74 0.73
Oil —0.63¢ 0.31 2.19¢ —0.83¢ 1.14 0.50
Utility —1.06 0.72 1.54 0.234 0.62 0.67
Transportation =2.07 0.58 4.45 =1.13 1.37 0.66
Financial —2.48 1.00 320 —0.564 0.99 072

“Indicates not statistically different from zero at the 5% level.
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Exemplo de outros possiveis
factores

o Crescimento econdmico

o Fase do ciclo de negdcio

o Crescimento na industria

o Taxa de cdmbio face a outras divisas.
o Etc.
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o Técnicas gue simplificam o calculo da
fronteira eficiente
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o O cdlculo da fronteira eficiente seria
simplificado se existisse um numero
concreto C que definisse se seria
desejavel incluir ou nGo um fitulo no
portfdlio.
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o Sabendo o excesso de rendimento de
um titulo como uma proporcdo do beta:

_ (E o RF)
B,

v

o O que haveria a fazer era:
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| i th "aces et o Bee” o for each sock nder conierain, a0
from highest to lowest.
L mmmﬁnmﬁmgmﬂmmm@— ,
E’ﬁﬁﬁihaﬂapﬂﬂﬂﬂﬁﬂ-ﬂﬁpnini . Shortly, we Wi mierpret 1
+ inifcanc
mmmmmmmwmmmm,mm
mﬁmmmﬂm&mwmmwmmmmm
mmﬁmm&mmmmmm@m
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1 2 3 4 5 6
Excess Return
Mean Excess Unsystematic over Beta
Security No. Return Return Beta Risk (Rz B Rr)
i R; R; — Rp Bi o B;
1 15 10 1 50 10
2 17 12 1.5 40 8
3 12 7 1 20 7
4 17 12 2 10 6
5 11 6 1 40 6
6 11 6 15 30 4
7 11 6 2 40 3
8 7 2 0.8 16 2.5
9 7 2 1 20 2
10 5.6 0.6 0.6 6 1.0

Table 9-1 Data Required to Determine Optimal Portfolio R, = 5%
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o E como encontrar este ponto C*e
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L (R, - R)ﬁ

0 Z _
. C- = “1 :ﬁw(RPﬁ—RF)
1+ﬁji 5_11 i

a

o P = carteira optima,
o0 e = error term,
oi(ouj) € o titulo.

o O BetadeieP=¢avariacdo esperada
no retorno do titulo que esta associada

. ~ LISBON
com a variagcdo de 1% no valor cd SCHOOL OF

optima. ECONOMIC:
> | LISBOA | i
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1 ) 3 4 5 6 s
Security No. (R,. _ RF) (Rf ~ Ry )B, B_,z 2 (Rf' B RF)BJ‘ S_f
i B, 0'3,- Ggf j=lI Gij j=1 ng Ci
1 10 2/10 2/100 2/10 2/100  1.67
2 8 4.5/10 5.625/100 6.5/10 7.625/100  3.69
3 7 3.5/10 5/100 10/10 12.625/100 4.42
4 6 24/10 40/100 34/10 52.625/100 5.43
5 6 1.5/10 2.5/100 35.5/10 55.125/100 5.45
6 4 3/10 7.5/100 38.5/10 62.625/100 5.30
& 3 3/10 10/100 41.5/10 72.625/100 5.02
8 2.9 1/10 4/100 42.5/10 76.625/100 491
9 2.0 1/10 5/100 43.5/10 81.625/100 4.75
10 1.0 0.6/10 6/100 44.1/10 87.625/100 4.52

Table 9-2 Calculations for Determining Cut-off Rate with §?,
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1 ) 3 4 5 6 7
Security No. (Rf — RF) (Rf ~ Ry )Bi B_:z 2 (RJ' ~ Ry )Bi z“‘_f
i Bi Gi‘ Ggi j=1 Gij j=1 Gij Ci
1 10 2/10 2/100 2/10 2/100  1.67
2 8 4.5/10 5.625/100 6.5/10 7.625/100  3.69
3 7 3.5/10 5/100 10/10 12.625/100 4.42
4 6 24/10 40/100 34/10 52.625/100 5.43
8 6 1.5/10 2.5/100 35.5/10 55.125/100 5.45
6 4 3/10 7.5/100 38.5/10 62.625/100  5.30
z 3 3/10 10/100 41.5/10 72.625/100 5.02
8 0% 1/10 4/100 42.5/10 76.625/100 491
9 2.0 1/10 5/100 43.5/10 81.625/100 4.75
10 1.0 0.6/10 6/100 44.1/10 87.625/100 4.52

Table 9-2 Calculations for Determining Cut-off Rate with §°, =1




o C*= C(4) = 5.45
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1 ) 3 4 5 6 7
Security No. (Rf — RF) (Rf ~ Ry )Bi B_:z 2 (RJ' ~ Ry )Bi z“‘_f
i Bi Gi‘ Ggi j=1 Gij j=1 Gij Ci
1 10 2/10 2/100 2/10 2/100  1.67
2 8 4.5/10 5.625/100 6.5/10 7.625/100  3.69
3 7 3.5/10 5/100 10/10 12.625/100 4.42
4 6 24/10 40/100 34/10 52.625/100 5.43
8 6 1.5/10 2.5/100 35.5/10 55.125/100 5.45
6 4 3/10 7.5/100 38.5/10 62.625/100  5.30
z 3 3/10 10/100 41.5/10 72.625/100 5.02
8 0% 1/10 4/100 42.5/10 76.625/100 491
9 2.0 1/10 5/100 43.5/10 81.625/100 4.75
10 1.0 0.6/10 6/100 44.1/10 87.625/100 4.52

Table 9-2 Calculations for Determining Cut-off Rate with §°, =1




o Falta contudo ainda definir qual @
proporcdo do peso de cada fitulo na
carteira eficiente.
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Z ==-(10-545)= 0001
‘100( )=008

Z m%(s ~5.45)= 0095625

5 _
Zy=—(1-545)=0.0775
100( )=00m
Z, -—-22(6 -545)=0.110
2.5

5T
$
Y 7, = 0347875
il

= (6- 5.45)=0.01375
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1:

2:

3

4 =

5:

0.091

0.387875
0.095625

0.387875
0.0775

0.387875
0.110

0.387875
0.01375

0.387875

| LisBoA |

=23.5%

= 24.6%

20%

= 28.4%

=3.5%
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o Outro exemplo
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1 2 3 4 5 6
Excess Return
Security Mean Excess Unsystematic over Beta
Number Return Return Beta Risk (Ri - RF)
i R; R; = R B o B,
| 19 14 1.0 20 14
2 23 18 1.5 30 12
3 11 6 0.5 10 12
4 25 20 2.0 40 10
§ 13 8 1.0 20 8
6 9 4 0.5 50 8
7 14 9 1.5 30 6
8 10 5 1.0 50 5
9 9.5 4.5 1.0 50 4.5
10 13 8 2.0 20 4
11 11 6 1.5 30 4
12 8 3 1.0 20 3
13 10 5 2.0 40 2.5
14 A 2 1.0 20 2

Table 9-3 Data Required to Determie Optimal Portfolio; R = 1€
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Security Number (f_{ —Rp ) (R —Rr )Bf B; 2 (Ef — Ry )BJ‘ 2 B?

i B, o, o ol 0'3; jel 03; ¢

I 14 %% ﬁ% -%% ﬁ% 4.67

2 12 %% = %% -%% 7.11

3 12 5 22 8 B 76 i
4 10 % % % % 8.29

5 8 % % % 13—(% 8.25

6 8 14% % % % 8.25

Table 9-4 Calculations for Determining Cut-off Rate with s? =1

LISBON
SCHOOL OF,

| J LISBOA | syiiee MANAGEM




Securi'ty Number (E' — R, ) (EI ~ Ry )Bi ; 2 (EJ —Re )ﬁi i Bi

l B, 05,- oii = Gij j=1 sz G
10 2 389 40
8 3 100 100 100 100 bl
2

9

10

11

12

13

14
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(R - R)ﬁ
0 E _
. C;: i - HE I%iﬁ;_iRF)
1+ﬁ;i 5_}1 L

a

o Onde P € a carteira optima, e € o error
term, i (ouj) € o fitulo. O BetadeieP éa
variacdo esperada no retorno do titulo
associada com a variacdo de 1% na

carteira optima.
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Security Number (f_{ —Rp ) (R —Rr )Bf B; 2 (Ef — Ry )BJ‘ 2 B?

i B, o, o ol 0'3; jel 03; ¢

I 14 %% ﬁ% -%% ﬁ% 4.67

2 12 %% = %% -%% 7.11

3 12 5 22 8 B 76 i
4 10 % % % % 8.29

5 8 % % % 13—(% 8.25

6 8 14% % % % 8.25

Table 9-4 Calculations for Determining Cut-off Rate with s? =1
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Securi'ty Number (E' — R, ) (EI ~ Ry )Bi ; 2 (EJ —Re )ﬁi i Bi

l B, 05,- oii = Gij j=1 sz G
10 2 389 40
8 3 100 100 100 100 bl
2

9

10

11

12

13

14

LISBON
SCHOOL OF,

| J LISBOA | syiiee MANAGEM




Supor gque encontramos o
seguinte ponto critico.

pece
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1 2 3 4 5 6
Excess Return
Security Mean Excess Unsystematic over Beta
Number Return Return Beta Risk (Ri - RF)
i R; R; = R B o B,
| 19 14 1.0 20 14
2 23 18 1.5 30 12
3 11 6 0.5 10 12
4 25 20 2.0 40 10
§ 13 8 1.0 20 8
6 9 4 0.5 50 8
7 14 9 1.5 30 6
8 10 5 1.0 50 5
9 9.5 4.5 1.0 50 4.5
10 13 8 2.0 20 4
11 11 6 1.5 30 4
12 8 3 1.0 20 3
13 10 5 2.0 40 2.5
14 A 2 1.0 20 2

Table 9-3 Data Required to Determie Optimal Portfolio; R = 1€
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WIS64156+71 6
. 6

X"zaﬂffsﬁﬂf'»ﬁnz"ez(

yo_ B0 15

" MOH1S6+156+T) 6

H4= —_— -72=ﬂ|2
H0+156+156+72 64

0.25

0.5
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o Como escolher o perfil de investimento?
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o Como escolher o perfil de investimento?
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o A andlise neocldssica da teoria da
utilidade

U LISBOA ‘ UNINERSIDADE
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o Infroducdo as funcoes de preferencia.
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Investment A Investment B

Probability of Probability of
Outcome Outcome Outcome Outcome

1/3 1/3
1/3 113
1/3 113

Table 10-1 Two Alternative Investments
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[slanders Flyers

Wins 40
Ties 20
Losses 10

Table 10-2 Data for Ranking Hockey Teams
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o Aplicando o cdlculo a equipa dos
Islanders:

o U=40*2+20*1+10*0 =100
o Para os Flyers:

oU=45*2+5*1+ 20*0=95
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E(U) = Y,U(W)POV)
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Investment A Investment B Investment C
Outcome Probability Outcome Probability Outcome Probability
20 3/15 19 1/5 18 1/4
18 5/15 10 2/5 16 1/4
14 4/15 S 2/5 12 1/4
10 2/15 8 1/4
6 1/15

Table 10-3 Outcomes and Associated Probabilities for Three
Investments

LISBON
SCHOOL OF,

| J LISBOA | syiiee MANAGEM




o Supor a seguinte funcao de utilidade:

o U(W)=4W-(1/10)WA2
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Investment A Investment B [nvestment C
Utility Utility Utility
of of of

Outcome Outcome Probability Outcome QOutcome Probability Outcome Outcome Probability

20 40 3/15 19 399 15 18 39.6 1/4

18 39.6 515 10 30 205 16 384 1/4 -
14 364 415 5 17.5 205 12 33.6 1/4
10 30 2/15 8 25.6 1/4

6 204 1715

Table 10-4 Including Utility
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* Expected utilty A = (40)(315) + (30.6)(5/15) + (364)4/15)
. + GO@15) + @04)1/15)

=233 |
s - I

Expected utility B = (39.9)(1/5) + (30)(25) + (17.5)(2/5)

| -2 2608
3 5

ted utility C = (39.6)(1/4) + (38.4)(1/4) + (33.6)(1/4) + (25.6)(1/4) o
1372 | | —

AN

W

B =20 g4
4
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Pressupostos:

o 1- Comparabilidade.

o 2- Transitividade.

o 3- Independéncia.

o 4- Valores de equivaléncia exactos.
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[nvest Do Not Invest

Outcome Probability Outcome Probability

112 1
112
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o Primeira derivada >0

o Segunda derivada define o perfil de risco
do investidor.
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Conditon Defniton Implicaton

|, Risk averson Rejectfir gamble <[
1, Risk neutrality Indiferent to far gamble )=(
3, Risk preference S¢lect a fair gamble >0
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uw) :

3.2

W
(a)

FIGURE 10-1 Characteristics of functions with different risk-
aversion coefficients. (1) Utility function of a risk-seeking mvestor.

risk-averse investor. LISBON
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PN

(b) =

FIGURE 10-1 Characteristics of functions with different risk- |
aversion coefficients. (1) Utility function of a risk-seeking investor.
(2) Utility function of a risk-neutral investor. (3) Utility function of

isk- i LISBON
risk-averse investor. SCHOOL OF
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Aversao absoluta ao risco

. U‘I"I‘(W)
U(W)

AW) =
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Table 10.7 Changes in Absclute Risk Aversion with Wealth
A v | ) | | | | of

 Condition ~ Defion A" Exampl”

raingduie  Aswdbimaes  AG)>0 WO

nisk aversion hold fewer dollars

in risky assefs |

Constant absolt As wealth increases AW =0 ~ W

risk aversion hold same dollar
\ | amount in risky assets &
e Decteasing absolute ~ As wealthincreases A <0 W

risk aversion hold more dollars in

—_— msywes |

Wistelsdrated AN b egpanredh [~

The proof is left to the reader N
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Aversao relativa ao risco

- WU (W)
U ()

R(W) = =WAW)
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