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CAL Line Fourth Edition D Draw the CAL of your portfolio What is the slope of the CAL? Slope of the CAL line % 17 14 Slope = 3704 P Client Standard Chapter 5 Modern Portfolio Concepts n Outline Learning Goals I. Principles of Portfolio Planning A. Portfolio Objectives B. Portfolio Return and Standard Deviation C. Correlation and Diversification 1.
Correlation 2. Diversification D. International Diversification 1. Effectiveness of International Diversification 2. Methods of International Diversification 3. Costs of International Diversification Concepts in Review II. The Capital Asset Price Model A. Components of Risk B. Beta: A Measure of Undiversifiable Risk 1. Deriving Beta 2. Interpreting Beta 3.
Applying Beta C. The CAPM: Using Beta to Estimate Return 1. The Equation 2. The Graph: The Security Market Line 3. Some Closing Comments Concepts in Review III. Traditional Versus Modern Portfolio Theory A. The Traditional Approach B. Modern Portfolio Theory 1. The Efficient Frontier ©2014 Pearson Education, Inc. Chapter 5 Modern
Portfolio Concepts 79 2. Portfolio Betas a. Risk Diversification b. Calculating Portfolio Betas c. Interpreting Portfolio Betas 3. The Risk-Return Tradeoff: Some Closing Comments C. Reconciling the Traditional Approach and MPT Concepts in Review Summary Key Terms Discussion Questions Problems Case Problems 5.1 Traditional Versus Modern
Portfolio Theory: Who’s Right? 5.2 Susan Lussier’s Inherited Portfolio: Does It Meet Her Needs? Excel with Spreadsheets n Key Concepts 1. The concept of a portfolio, the importance of portfolio objectives, and the calculation of the return and standard deviation of a portfolio 2. The effect of positive and negative correlation and diversification on
portfolio return and risk; demonstrating that diversification’s advantages are greater where correlation is lower 3. The aspects of international diversification, including effectiveness, methods, and benefits 4. Modern risk concepts and the use of beta to measure the relevant risk in order to assess potential investments 5. The two basic approaches to
portfolio management—traditional portfolio management versus modern portfolio theory (MPT) n Overview This chapter discusses the fundamentals of planning and building a portfolio, with special attention paid to return correlation and systematic risk. 1. The chapter begins with the definition and possible objectives of a portfolio. The instructor
should stress the concept of a risk-return tradeoff—in order to get more return, an investor must bear more risk. The chapter emphasizes that one of the major benefits of owning a portfolio is risk reduction through diversification. The student learns to calculate portfolio returns and the standard deviation of a portfolio. ©2014 Pearson Education, Inc.
80 Smart/Gitman/Joehnk • Fundamentals of Investing, Twelfth Edition 2. The chapter discusses how correlation, a statistical measure of the relationship between securities in a portfolio, and diversification are used to reduce risk and increase return. 3. The chapter discusses the numerous opportunities for international investment as well as the
methods, benefits, and effectiveness of international diversification.. 4. Beta is a modern measure of risk. Instructors can use the graphic derivation of beta, which is demonstrated in the chapter, to discuss the interpretation and use of beta. The instructor may wish to indicate some sources for obtaining betas for individual stocks and demonstrate the
computation of the required return in class. 5. While beta is a measure of risk, the link between risk and return is made using beta and the capital asset pricing model (CAPM). The CAPM is graphically represented by the security market line (SML). Understanding this model should enhance the student’s ability to grasp the true significance of the
risk-return tradeoff among assets. In addition, awareness of differing investor risk preferences— risk-indifferent, risk-averse, and risk-taking, with the great majority of investors being risk-averse—should further enhance their understanding of the risk-return tradeoff. 6. Special attention is paid to the varying risk premiums across asset classes. 7.
The next section compares traditional portfolio management with modern portfolio theory. The traditional approach to portfolio construction emphasizes balancing the portfolio by selecting investments from a broad cross section of industries, while modern portfolio theory relies on such statistical concepts as expected returns, standard deviation,
correlation, and portfolio betas. It might be helpful to note that MPT postulates a specific mathematical relationship between risk and return. The beta equation shows such a relationship, where the bi measures the beta coefficient (the undiversifiable or systematic risk) for company i. The risk-return tradeoff bears the same relationship. n Answers to
Concepts in Review 1. A portfolio is simply a collection of investments assembled to meet a common investment goal. An efficient portfolio is a portfolio offering the highest expected return for a given level of risk or the lowest level of risk for a given level of expected return. An efficient portfolio will offer the highest rate of return consistent with the
investor’s risk tolerance and investment opportunities. When confronted with the choice between two equally risky investments offering different returns, the investor would be expected to choose the alternative with the higher return. Likewise, given two investments offering the same returns but differing in risk, the risk-averse investor would prefer
the investment with the lower risk. 2. The return of a portfolio is calculated by finding the weighted average of returns of the portfolio’s component assets: n rp = å w j ´ rj j =1 where n = number of assets, wj = percentage of portfolio invested in each asset, and rj = average returns. ©2014 Pearson Education, Inc. Chapter 5 Modern Portfolio
Concepts 81 The standard deviation of a portfolio is not the weighted average of component standard deviations; the risk of the portfolio as measured by the standard deviation will be smaller as long as the assets are not perfectly positively correlated. It is calculated by applying the standard deviation formula (Equation 4.10a) to the portfolio assets,
rather than just the returns for one asset: æ n ö s p = ç å (rp - r ) 2 ÷ ÷ (n - 1). è i =1 ø 3. Correlation refers to the statistical measure of the relationship, if any, between a series of numbers. The correlation between asset returns is important when evaluating the effect of a new asset on the portfolio’s overall risk. Once the correlation between asset
returns is known, the investor can choose those that, when combined, reduce risk. (a) Returns on different assets moving in the same direction are positively correlated; if they move together exactly, they are perfectly positively correlated (correlation coefficient =+1). (b) Negatively correlated returns move in opposite directions. Series that move in
exactly opposite directions are perfectly negatively correlated (correlation coefficient = –1). (See Figure 5.1.) (c) Uncorrelated returns have no relationship to each other and have a correlation coefficient of close to zero. 4. Diversification is a process of risk reduction achieved by including in the portfolio a variety of investments having returns that
are less than perfectly positively correlated with each other. Diversification of risk in the asset selection process allows the investor to reduce overall risk by combining negatively correlated assets so that the risk of the portfolio is less than the risk of the individual assets in it. Even if assets are not negatively correlated, the lower the positive
correlation between them, the lower the resulting risk is. 5. Combining assets with high positive correlation increases the range of portfolio returns; combining assets with high negative correlation reduces the range of portfolio returns. When negatively correlated assets are brought together through diversification, the variability of the expected
return from the resulting combination can be less than the variability or risk of the individual assets. When one asset has high returns, the other’s returns are low, and vice versa. Therefore, the result of diversification is to reduce risk by providing a pattern of stable returns. (a) When two assets are perfectly positively correlated, both the range of
returns and of risk will be between the return/risk of the two assets. (b) With two uncorrelated assets, the range of return will be between the two assets’ returns and the risk, between the risk of the most risky and the risk of the least risky, but greater than zero. (c) The range of return for two perfectly negatively correlated assets will be between the
returns of the two assets. The range of risk will be between the risk of the most risky and zero. 6. International diversification can provide the benefits of higher returns and reduced risk. However, whether an individual investor ultimately benefits from this kind of diversification depends on factors such as resources, goals, sophistication, and
psychology of the investor. There are several methods for achieving international portfolio diversification. International diversification can be achieved by investing directly abroad in either U.S. dollars or in foreign currency securities. Transaction costs for the direct purchase of foreign stocks can be quite high. Investors can achieve a degree of
international diversification by buying the stocks of U.S.-based companies with extensive operations abroad and exposure to foreign currencies. Stocks of many large foreign companies, such as Toyota and British Petroleum, are traded on U.S. exchanges in the form ©2014 Pearson Education, Inc. 82 Smart/Gitman/Joehnk • Fundamentals of Investing,
Twelfth Edition of American Depositary Shares (ADSs) with transaction costs similar to those of U.S. stocks. Another convenient way to invest in international companies is through mutual funds or exchangetraded funds concentrating in foreign stocks. Some of these funds diversify broadly throughout the world, while others specialize in specific
regions or even countries. 7. a. Diversifiable (unsystematic) risk is the part of an investment’s risk that the investor can eliminate through diversification. Also called firm-specific risk, this kind of risk can be eliminated by holding a diversified portfolio of assets. b. Undiversifiable (systematic) risk refers to events or forces such as war, inflation, or
political events and affects all investments. Undiversifiable risk, which cannot be eliminated by holding a diversified portfolio, is considered the only relevant risk. This is because the “smart” investor is expected to remove unsystematic risk through diversification. Hence, the market will reward an investor for only the systematic risk. 8. Beta is a
measure of systematic or undiversifiable risk. It is found by relating the historical returns on a security with the historical returns for the market: in general, the higher the beta, the riskier the security. The relevant risk measured by beta is the undiversifiable risk of an investment. It is relevant since any intelligent investor can eliminate unsystematic
risk by holding a diversified portfolio of securities. The market return is typically measured by the average return of all (or a large sample of) stocks. Usually, the Standard & Poor’s 500 stock composite index or some other broad index is used to measure market return. By definition, the beta for the overall market is 1.0, and other betas are viewed in
relation to this benchmark. The positive or negative sign on a beta indicates whether the stock’s return changes in the same direction as the general market (positive beta) or in the opposite direction (negative beta). In terms of the size of beta, the higher the stock’s beta, the riskier the security. Stocks with betas greater than 1.0 are more responsive
to changes in market returns, and stocks with betas less than 1.0 are less responsive to the market. 9. Betas are typically positive and range in value between 0.5 and 1.75. Most securities have positive betas. This means that the returns on most stocks move in a direction (though not in magnitude) similar to the market as a whole. This is quite
intuitive to understand, as macro economic factors affect most securities in a similar manner. Hence, the betas tend to be positive. 10. The capital asset pricing model (CAPM) links together risk and return to help investors make investment decisions. It describes the relationship between required return and systematic risk, as measured by beta. The
equation for the CAPM is: ri = RF + [b ´ (rm - RF )]. As beta increases, so does the required return for a given investment. The risk premium, [b ´ (rm - RF)], is the amount by which return increases above the risk-free rate to compensate for the investment’s undiversifiable risk, as measured by beta. Risk premiums range from over 13% for small
company stocks to under 2% for long-term government bonds. Investors in Treasury bills do not earn a risk premium. The security market line (SML) is a graphic representation of the CAPM and shows the required return for each level of beta. ©2014 Pearson Education, Inc. Chapter 5 Modern Portfolio Concepts 83 11. CAPM provides only a rough
forecast of future returns because it is based on historical data. Those using CAPM typically adjust return forecasts for their expectations of future returns. 12. Traditional portfolio management emphasizes “balancing” the portfolio. The traditional portfolio includes a wide variety of stocks and/or bonds that emphasize diversification between
industries. The securities selected are usually high quality and issued by stable, established companies and/or institutions. Traditional portfolio managers typically invest in well-established companies for a variety of reasons. First, well-established companies probably will continue to be successful in the future, i.e., there is less risk. Second, the
securities of these firms are more liquid and are available in large quantities. Since a security that is readily marketable has low marketability risk, traditional portfolio managers like to hold this type of security. Third, it is easier to convince clients to invest in portfolios made up of well-known corporate securities, a practice known as window
dressing. 13. Modern portfolio theory (MPT) is based on the use of statistical measures including mathematical concepts such as correlation (of rates of return) and beta. Combining securities with negative or low positive correlation reduces risk through statistical diversification. By analyzing securities using correlation and beta (which is a statistical
measure of the relative volatility of a security or portfolio return as compared to a broadly derived measure of stock market return), the investor attempts to create a portfolio with minimum diversifiable risk that provides the highest return for a given level of acceptable diversifiable risk. The feasible or attainable set of all possible portfolios refers to
the risk-return combinations achievable with all possible portfolios. It is derived by first calculating the return and risk of all possible portfolios and plotting them on a set of risk-return axes (see Figure 5.7). 14. The efficient frontier is the site of all efficient portfolios (those with the best risk-return tradeoff). All portfolios on the efficient frontier are
preferable to the others in the feasible or attainable set. Plotting an investor’s utility function or risk indifference curves on the graph with the feasible or attainable set of portfolios will indicate the investor’s optimal portfolio—the one at which an indifference curve meets the efficient frontier. This represents the highest level of satisfaction for that
investor. 15. The two kinds of risk associated with a portfolio are diversifiable (or unsystematic) risk and undiversifiable (or systematic) risk. Diversifiable (unsystematic) risk is the risk unique to each investment that can be eliminated through diversification, by selecting stocks possessing different risk-return characteristics. Undiversifiable risk is
possessed by every investment. It is the risk that general market movements will alter a security’s return. One cannot eliminate undiversifiable risk through diversification. It is this type of risk that represents the contribution of an asset to the risk of the portfolio and is therefore the relevant risk. The total risk of a portfolio is the sum of its
undiversifiable and diversifiable risk. A fully diversified portfolio will possess only undiversifiable risk. 16. Beta is an index that measures the expected change in a security’s or portfolio’s return relative to a change in the market return. For example, if a security has a beta of 2.0 and the market return moves up by 10%, the security return increases
by 2.0 times that amount—that is, 20%. Beta measures only the undiversifiable, or relevant, risk of a security or portfolio. Typical beta values fall between 0.5 and 1.75. The portfolio beta is the weighted average of the betas of the individual assets in the portfolio. ©2014 Pearson Education, Inc. 84 Smart/Gitman/Joehnk • Fundamentals of Investing,
Twelfth Edition 17. Modern portfolio theory requires the use of sophisticated computer programs and a mathematical facility that is beyond the reach of the average individual investor. On the other hand, the traditional approach seems very subjective and does not have strong theoretical underpinnings. However, both strategies require
diversification in order to ensure satisfactory performance. The text suggests a fourstage procedure for use by the individual investor in order to reconcile these approaches: (1) Determine how much risk he or she is willing to bear. (2) Seek diversification among different types of securities and across industry lines, paying attention to the correlation
of returns between securities. (3) Using beta, assemble a diversified portfolio consistent with an acceptable level of risk. (4) Evaluate alternative portfolios in order to make sure that the chosen portfolio provides the highest return for the given level of acceptable risk. n Suggested Solutions to Discussion Questions Answers will vary with student
responses. n Solutions to Problems 1. 2007 2008 2009 2010 Average Beginning Value Ending Value Return % $50,000 $55,000 $58,000 $65,000 $55,000 $58,000 $65,000 $70,000 10.0% 5.5% 12.1% 7.7% 8.8% 2. 2007 2008 2009 2010 Average Beginning Value Ending Value $50,000 $55,000 $58,000 $65,000 $55,000 $58,000 $65,000 $70,000
Return % Difference 10.0% 5.5% 12.1% 7.7% 8.8% ©2014 Pearson Education, Inc. 1.20 3.30 3.30 1.10 Total Div n -1 (3) Sp Squared 1.44 10.89 10.89 1.21 24.43 8.143 2.854 Chapter 5 3. a. Modern Portfolio Concepts Average portfolio return for each year: rp = (wL ´ rL) + (wM ´ rM ) Year 2012 2013 2014 2015 2016 2017 Asset L (wL ´ rL) + + + +
+ + + (14% ´ 0.40 = 5.6%) (14% ´ 0.40 = 5.6%) (16% ´ 0.40 = 6.4%) (17% ´ 0.40 = 6.8%) (17% ´ 0.40 = 6.8%) (19% ´ 0.40 = 7.6%) Asset M (wM ´ rM) (20% ´ 0.60 = 12.0%) (18% ´ 0.60 = 10.8%) (16% ´ 0.60 = 9.6%) (14% ´ 0.60 = 8.4%) (12% ´ 0.60 = 7.2%) (10% ´ 0.60 = 6.0%) Expected Portfolio Return = rp = = = = = = 17.6% 16.4% 16.0%
15.2% 14.0% 13.6% b. Portfolio return: æ n ö rp = ç å wj ´ rj ÷ ÷ n è j =1 ø 17.6 + 16.4 + 16.0 + 15.2 + 14.0 + 13.6 rp = = 15.467 6 c. Standard deviation: s p = n å(r p - r )2 ÷ (n - 1) i=1 s p = [(17.6% - 15.5%)2 + (16.4% - 15.5%)2 + (16.0% - 15.5%)2 + [(15.2% - 15.5%)2 + (14.0% - 15.5%)2 + (13.6% - 15.5%)2 ] 6 -1 [(2.1%)2 + (.9%)2 + (.5%)2 +
(-.3%)2 + (-1.5%)2 + (-1.9%)2 ] sp = 5 sp = (4.41% + .81% + .25% + .09% + 2.25% + 3.61%) 5 sp = 11.42 5 = 2.284 = 1.511 d. The assets are negatively correlated. e. By combining these two negatively correlated assets, overall portfolio risk is reduced. ©2014 Pearson Education, Inc. 85 86 Smart/Gitman/Joehnk • Fundamentals of Investing,
Twelfth Edition 4. Asset L 2012 14% 2013 14% 2014 16% 2015 17% 2016 17% 2017 19% Average Return Return 16.40% 15.60% 16.00% 15.80% 15.00% 15.40% W´r 8.40% 8.40% 9.60% 10.20% 10.20% 11.40% Weight 60% 60% 60% 60% 60% 60% Avg. Return 15.70% 15.70% 15.70% 15.70% 15.70% 15.70% Asset M 20% 18% 16% 14% 12% 10%
Difference 0.70 0.10 0.30 0.10 0.70 0.30 Sum Div by 5 Sp (square root) Weight 40% 40% 40% 40% 40% 40% W´r 8.00% 7.20% 6.40% 5.60% 4.80% 4.00% Expected Portfolio Return rp 16.40% 15.60% 16.00% 15.80% 15.00% 15.40% 15.70% Squared 0.49 0.01 0.09 0.01 0.49 0.09 1.18 0.24 0.49 The average return is almost the same in each case
(15.47 versus 15.7), but the standard deviation is much lower in this portfolio because less weight is given to the more variable asset. n 5. a. Average portfolio return: rp = å w j ´ k j j =1 Alternative 1: 100% Asset F rp = 16% + 17% + 18% + 19% = 17.5% 4 Alternative 2: 50% Asset F + 50% Asset G Year 2012 2013 2014 2015 Asset F (wF ´ rF) (16% ´
0.50 = 8.0%) (17% ´ 0.50 = 8.5%) (18% ´ 0.50 = 9.0%) (19% ´ 0.50 = 9.5%) + Asset G (wG ´ rG) = + + + + (17% ´ 0.50 = 8.5%) (16% ´ 0.50 = 8.0%) (15% ´ 0.50 = 7.5%) (14% ´ 0.50 = 7.0%) = = = = rp = 66 = 16.5% 4 ©2014 Pearson Education, Inc. Portfolio Return rp 16.5% 16.5% 16.5% 16.5% Chapter 5 Modern Portfolio Concepts Alternative 3:
50% Asset F + 50% Asset H Year 2012 2013 2014 2015 Asset F (wF ´ rF) + Asset H (wH ´ rH) (16.0% ´ 0.50 = 8.0%) (17.0% ´ 0.50 = 8.5%) (18.0% ´ 0.50 = 9.0%) (19.0% ´ 0.50 = 9.5%) + + + + (14% ´ 0.50 = 7.0%) (15% ´ 0.50 = 7.5%) (16% ´ 0.50 = 8.0%) (17% ´ 0.50 = 8.5%) rp = Portfolio = Return rp = = = = 15.0% 16.0% 17.0% 18.0% 66 =
16.5% 4 æ n ö b. Standard deviation: sP = ç å (ri - r )2 ÷ ÷ (n - 1) è i =1 ø (1) sF = [(16.0% - 17.5%)2 + (17.0% - 17.5%)2 + (18.0% - 17.5%)2 + (19.0% - 17.5%)] 4 -1 [(-1.5%)2 + (-0.5%)2 + (0.5%)2 + (1.5%)2 ] 3 (2.25% + 0.25% + 0.25% + 2.25%) sF = 3 5 sF = = 1.667 = 1.291 3 sF = (2) sFG = [(16.5% - 16.5%)2 + (16.5% - 16.5%)2 + (16.5% 16.5%)2 + (16.5% - 16.5%)] 4 -1 sFG = [(0)2 + (0)2 + (0)2 + (0)2 ] =0 3 sFH = [(15.0% - 16.5%) 2 + (16.0% - 16.5%) 2 + (17.0% - 16.5%) 2 + (18.0% - 16.5%) 2 ] 4 -1 sFH = [(-1.5%) 2 + (0.5%) 2 + (0.5%) 2 + (1.5%) 2 ] 3 sSH = (2.25% + 0.25% + 0.25% + 2.25%) 3 (3) sSH = 5 = 1.667 = 1.291 3 ©2014 Pearson Education, Inc. 87 88
Smart/Gitman/Joehnk • Fundamentals of Investing, Twelfth Edition c. Summary: rp: Average Portfolio Return Alternative 1 (F) Alternative 2 (FG) Alternative 3 (FH) rp 17.5% 16.5% 16.5% sp 1.291 0 1.291 Since the assets have different average returns, the standard deviation and the correlation patterns should be used to determine the best portfolio.
Alternative 3, the same risk as Alternative 1 and a lower return (or the same return as Alternative 2 and a lower return), is the worst choice. It is obviously not on the efficient frontier. Alternative 1 has the highest average return but does not offer the opportunity to reduce risk. For the investor seeking to eliminate risk, Alternative 2 is the best choice
because its components are perfectly negatively correlated, resulting in a standard deviation of zero. 6. a. Average return: r = å returns 3 12% + 14% + 16% 42% = = 14% 3 3 16% + 14% + 12% 42% rB = = = 14% 3 3 12% + 14% + 16% 42% rC = = = 14% 3 3 rA = æ n ö b. Standard deviation: si = ç å (ri - r )2 ÷ ÷ ( n -1) è i =1 ø sA = [(12.0% 14%)2 + (14% - 14%)2 + (16% - 14%)2 ] 3 -1 sA = [(4%) + (0) + (4%)] = 4 = 2% 2 sB = [(16% - 14%)2 + (14% - 14%)2 + (12% - 14%)2 ] 3 -1 sB = [(4%) + (0) + (4%)] = 4 = 2% 2 sC = [(12% - 14%)2 + (14% - 14%)2 + (16% - 14%)2 ] 3 -1 sC = [(4%) + (0) + (4%)] = 4 = 2% 2 ©2014 Pearson Education, Inc. Chapter 5 Modern Portfolio Concepts c. Year
2012 2013 2014 Portfolio Return Portfolio AB Portfolio AC (12% ´ 0.50) + (0.50 ´ 16%) = 14% (12% ´ 0.50) + (12% ´ 0.50) = 12% (14% ´ 0.50) + (0.50 ´ 14%) = 14% (14% ´ 0.50) + (14% ´ 0.50) = 14% (16% ´ 0.50) + (0.50 ´ 12%) = 14% (16% ´ 0.50) + (16% ´ 0.50) = 16% rAB = 14% + 14% + 14% 42% 12% + 14% + 16% 42% = = 14% rAC = = =
14% 3 3 3 3 d. Portfolio AB is perfectly negatively correlated. Portfolio AC is perfectly positively correlated. e. Standard deviation of portfolios: sAB f. [(14% - 14%)2 + (14% - 14%)2 + (14% - 14%)2 ] = 3 -1 sAB = [(0%) + (0) + (0%)] = 2 sAC = [(12% - 14%)2 + (14% - 14%)2 + (16% - 14%)2 ] 3 -1 sAC = [(4%) + (0) + (4%)] = 4 = 2% 2 0% = 0% 2
Portfolio AB is preferred: It provides the same return (14%) as Portfolio AC, but with less risk, as measured by the standard deviation (sAB = 0%; sAC = 2%). 7. Asset A Asset B Asset C Portfolio Return 2012 12 16 12 13.33 2013 14 14 14 14 2014 16 12 16 14.67 Mean return = 1/3 (13.33) + 1/3(14) + 1/3(14.67) = 14% Standard deviation = [(13.33 14)2 + (14 - 14)2 + (14.67 - 14) 2 ] / 2 = [0.4489 + 0 + 0.4489] / 2 = 0.4489 = 0.67 The return would be the same with slightly higher risk. This is because the assets are no longer perfectly negatively correlated. Two-thirds of the portfolio has one characteristic return pattern, and one-third of the portfolio is constant over time. ©2014 Pearson
Education, Inc. 89 90 Smart/Gitman/Joehnk • Fundamentals of Investing, Twelfth Edition 8. a. 1. 2. b. 1. 2. c. 1. 2. Range of expected return: between 8% and 13%. Range of the risk: between 5% and 10%. Range of expected return: between 8% and 13%. Range of the risk: between 0 < risk < 10%. Range of expected return: between 8% and 13%.
Range of the risk: between 0 = risk < 10%. 9. To calculate portfolio returns enter the formula =.5*B2+.5*C2 in cell D2, then copy the formula from D2 to D11. The annual average annual returns for Home Depot are calculated using the EXCEL formula =average(B2:B11); for Lowes and the portfolio, copy the formula across columns C and D. 10.
Referring to the solution for problem 9, to calculate the standard deviation of returns for Home Depot, enter the Excel formula =stdev.s(B2:B11) in cell B13 and copy across columns C and D for Lowes and the portfolio. Note that you should use the formula for the sample standard deviation, not the population deviation. 11. Using the table in the
solution to problem 9, enter the Excel formula =correl(B2:B11,C2:C11). The correlation coefficient between returns on Home Depot stock and Lowes stock is 0.3837, which indicates a weak positive relationship between the returns on these two stocks. 0.3837 is a fairly typical correlation coefficient for returns on companies in similar lines of
business. ©2014 Pearson Education, Inc. Chapter 5 Modern Portfolio Concepts 12. Efficient portfolios start at approximately 0.6 HD and 0.4 L and proceed rightward through an all Lowes portfolio. 13. See screenshot for problem 12. 14. Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Investment % Market A 6 11 2 8 –13 –4 –4 3 –8 0 16
19 10 14 15 18 8 12 13 17 B 16 11 10 3 3 30 22 29 19 26 ©2014 Pearson Education, Inc. 91 92 Smart/Gitman/Joehnk • Fundamentals of Investing, Twelfth Edition The beta for investment A is approximately 0.91; for investment B, it is approximately 0.79. After creating the scattergrams for investments A and B versus the market, you can highlight
the data for each, then click on trendline, options, insert equation. The coefficient of x in the equation is the investment’s beta. 15. You should buy Buyme because it provides the same return at lower risk (beta). 16. If you confidently expected a market rally, you might buy Getit because that stock’s higher beta would in a higher expected response to
the rise in the market. 17. A beta of 1.2 suggests that this security is 20% riskier than the market. a. If the market increases 15%, the security has an expected return of 1.2(15%) = 18%. b. If the market increases 8%, the security has an expected return of 1.2(8%) = 9.6%. c. If the market increases 0%, the security has an expected return of 1.2(0%) =
0%. 18. a. Security A B C Beta 1.4 0.8 –0.9 rm 13.2% 13.2% 13.2% Beta 1.4 0.8 –0.9 rm –10.8% –10.8% –10.8% ri 18.5% 10.6% –11.9% b. Security A B C ri –15.1% –8.6% 9.7% ©2014 Pearson Education, Inc. Chapter 5 Modern Portfolio Concepts 93 Security B is the least risky security in the sense that it has the lowest beta in absolute terms and will
be least sensitive to changes in the market. However, security C’s negative beta means that its returns are negatively correlated with the market. Adding C to a portfolio with a positive beta would therefore reduce the portfolio’s overall risk. A portfolio comprised of 50% A and 50% C, for example, would have a beta of only 0.5(1.4) + 0.5(–0.9) = 0.25.
19. Because each investment has an equal weight, the portfolio beta is simply 1/3(1.4) + 1/3(0.8) + 1/3(– .9) = 0.43. 20. If the market rallied 20%, the portfolio would be expected to rise by 0.43(20%) = 8%. The $60,000 portfolio would then have a value of $60,000(1.08) = $64,800. If the market declined 20%, the portfolio would be expected to fall by
0.43(20%) = 8%. The $60,000 portfolio would then have a value of $60,000(1 – 0.08) = $55,200. 21. Security A B C D E Risk-Free Rate 5 8 9 10 6 Market Return 8 12 12 15 10 Beta 1.3 0.9 0.2 1.0 0.6 Ri = rrf + β(rm – rf) 8.9 11.6 9.6 15.0 8.4 22. Using the CAPM, Jay’s required rate of return on the stock should be: Required rate of return = - Risk-free
rate + [Beta ´ (Market rate - Risk-free rate)] rj = -3 + 1.25(13 - 3) = 15.5%. Since Jay’s required rate of return exceeds the expected return, he should not buy the stock. 23. If the risk-free rate is 7% and the market return is 12%: a. Investment E is the most risky because it has the highest beta, 2.00. Investment D, with a beta of 0, is the least risky. b.
Capital asset pricing model: ri = RF + [bi ´ (rm - RF)] Investment A B C D E c. ri 14.5% 12% 10.75% 7% 17% = = = = = RF + [bi ´ (rm - RF)] 7% + [1.50 (12% - 7%)] 7% + [1.00 (12% - 7%)] 7% + [0.75 (12% - 7%)] 7% + [0 (12% - 7%) - 7%)] 7% + [2.00 (12% - 7%)] The figure showing the security market line (SML) can be found on the book’s website
at www.pearsonhighered.com/smart. d. Based on the above graph and the calculations, there is a linear relationship between risk and return. ©2014 Pearson Education, Inc. 94 Smart/Gitman/Joehnk • Fundamentals of Investing, Twelfth Edition 24. a. and b. c. Portfolios B, J, F, C, and H lie on the efficient frontier. These portfolios are the efficient
portfolios, those that provide the best tradeoff between risk and return (the highest return for a particular risk level or the lowest risk for the specified level of return). These portfolios dominate because all those to the left of the frontier are unattainable and all those to the right of the frontier are not desirable because they are not efficient. d. By
plotting on the efficient frontier graph an investor’s utility function or risk-indifference curves, which show those risk-return combinations for which an investor would be indifferent, the investor can determine the optimal portfolio. This portfolio would be the one that occurs where an indifference curve meets the efficient frontier and represents the
highest level of satisfaction for that investor for this set of portfolios. 25. a. and b. ©2014 Pearson Education, Inc. Chapter 5 c. Modern Portfolio Concepts 95 Only undiversifiable risk is relevant because, as shown by the graph, diversifiable risk can be virtually eliminated through holding a portfolio of at least 20 securities that are not positively
correlated. Jack Cashman’s portfolio, assuming diversifiable risk could no longer be reduced by additions to the portfolio, has 6.47% relevant risk. 26. With a beta value of +1.5, portfolio A would be 1.5 times as responsive to changes in the market as the market itself, while portfolio Z with a beta of -1.5 would also be 1.5 times as responsive, but in the
opposite direction, to these changes in the market. If the market portfolio return rises by 20%, the expected return on portfolio A would go up by 30%. For A, the change is found by multiplying 20% ´ 1.5, where 1.5 is the beta for A (20% ´ 1.5 = 30%). For B, the change is -30% (20% ´ -1.5), since B has a beta of -1.5. 27. a. Stock B A C Most risky Least
risky Beta 1.40 0.80 -0.30 b. and c. Stock A B C Increase in Market Return 0.12 0.12 0.12 Beta 0.80 1.40 -0.30 Impact on Asset Return 0.096 0.168 -0.036 Decrease in Market Return -0.05 -0.05 -0.05 Impact on Asset Return -0.04 -0.07 0.015 d. In a declining market, an investor would choose the defensive stock, Stock C. While the market declines, the
return on C increases. e. In a rising market, an investor would choose Stock B, the aggressive stock. As the market rises 1 point, Stock B rises 1.40 points. n 28. Portfolio betas: bp = å w j ´ b j i =1 a. Asset Beta wA w A ´ bA wB w B ´ bB A B C D E 1.30 0.70 1.25 1.10 0.90 0.10 0.30 0.10 0.10 0.40 0.130 0.210 0.125 0.110 0.360 bA = 0.935 0.30 0.10
0.20 0.20 0.20 0.39 0.07 0.25 0.22 0.18 bB = 1.11 b. Portfolio A is slightly less than the market (average risk), while Portfolio B is more risky than the market. Portfolio B’s return will move more than Portfolio A’s for a given increase or decrease in market risk. Portfolio B is the more risky. ©2014 Pearson Education, Inc. 96 Smart/Gitman/Joehnk •
Fundamentals of Investing, Twelfth Edition 29. Required returnA = 2 + [0.935 ´ (12 - 2)] = 2 + 9.35 = 11.35 Required returnB = 2 + [1.11 ´ (12 - 2)] = 2 + 11.10 = 13.10 30. [1] Asset 1 2 3 4 5 [2] Ra 16.5% 12.0% 15.0% 13.0% 7.0% [3] % of Portfolio A 0.1 0.3 0.1 0.1 0.4 [2 ´ 3] Pr 0.0165 0.036 0.015 0.013 0.028 0.1085 [4] % of Portfolio B 0.3 0.1 0.2
0.2 0.2 [2 ´ 4] Pr 0.0495 0.012 0.03 0.026 0.014 0.1315 Portfolio B provides a return in excess (slightly) of the required rate of return, while Portfolio A does not. Portfolio B represents a better risk/reward tradeoff. n Solutions to Case Problems Case 5.1 Traditional Versus Modern Portfolio Theory: Who’s Right? This case provides a basis for discussion
of traditional and modern portfolio theory with emphasis on the reconciliation of the two. a. Walt’s arguments rely on the traditional approach to portfolio management. He believes that by building a large portfolio, the maximum benefits of diversification can be achieved. For this reason, Walt insisted that an investor should buy mutual fund shares.
However, according to modern portfolio theory, all that is required to become adequately diversified is investment in about 8 to 20 different stocks. It is not necessary for an investor to have hundreds of thousands of dollars in order to diversify. Evidently, Walt has not heard about the latest developments in modern portfolio theory. b. Shane is
incorrect in assuming that the stock with a beta of 1.2 is equivalent to a mutual fund with a beta of 1.2. The error in logic occurs because a stock with a beta of 1.2 also has a certain amount of diversifiable (unsystematic) risk. On the other hand, a mutual fund with a beta of 1.2 has no diversifiable risk. Therefore, the only risk in a mutual fund is its
nondiversifiable risk. Simply stated, a stock with a beta of 1.2 is riskier than a mutual fund with a beta of 1.2. This is because a mutual fund is a diversified investment, whereas an individual stock is not. It is important to remember that when one uses beta to measure risk, he or she is assuming that all diversifiable risk will be eliminated through
diversification. c. The traditional approach to portfolio management simply involves forming a portfolio with a large variety of stocks from different industries to obtain the benefits of diversification. These are usually high-quality, well-known stocks. Walt’s arguments basically revolve around the use of this traditional approach. On the other hand,
Shane (though not completely correct) is trying to use modern portfolio theory to state his belief. The MPT approach relies on statistical measures, such as beta, for assessing risk and deciding whether to include a given security in the portfolio. ©2014 Pearson Education, Inc. Chapter 5 Modern Portfolio Concepts 97 d. Modern portfolio theory relies
on statistical concepts. The use of the correlation coefficient and the beta value are the most popular. Two securities that are negatively correlated tend to provide a greater degree of diversification than two securities that are positively correlated, and two securities that are perfectly positively correlated provide no risk diversification at all. Negative
correlation is not an absolute prerequisite for diversification. Any stocks that are less than perfectly positively correlated will provide some diversification benefit. A portfolio that is efficiently diversified has no diversifiable risk. It only has undiversifiable risk, and this can be measured using beta. While total risk is the sum of undiversifiable and
diversifiable risk, the only relevant risk is the undiversifiable risk. Any intelligent investor should be able to eliminate the diversifiable risk. Walt’s argument is, in a sense, related to this approach because he believes that a good strategy is to build a portfolio similar to a mutual fund. Walt does understand the benefits of diversification. However, he is
incorrect in his belief that the only way a small investor can adequately diversify is by purchasing mutual fund shares. Shane, on the other hand, recognizes that the relevant risk of a portfolio is the undiversifiable risk. However, Shane is mistaken in assuming that a stock with a beta of 1.2 and a mutual fund with a beta of 1.2 are identical in terms of
risk. A mutual fund is diversified; an individual stock is not. e. To reconcile the traditional portfolio approach and modern portfolio theory: (1) Determine how much risk the investor is willing to bear. (2) Seek diversification across different types of securities and across industry lines, paying attention to the way the return from one security is related
to another. (3) Using beta (from MPT), assemble a diversified portfolio consistent with the level of acceptable risk. (4) Consider different portfolios at the same level of risk and choose the one that provides the highest expected return for the given level of acceptable risk. In using this four-step procedure, we are in effect reconciling the approaches
suggested by Walt and Shane. We are forming a portfolio (though not as large as a mutual fund) to get the benefits of diversification. We are using the concept of beta to measure the amount of risk in the portfolio. Thus, both Walt and Shane should find this procedure acceptable. Case 5.2 Susan Lussier’s Inherited Portfolio: Does It Meet Her Needs?
This case demonstrates that a portfolio designed for one person is not likely to be appropriate for another. In particular, it emphasizes some of the considerations in designing a portfolio. a. Susan’s financial position is quite strong: She has a regular $135,000 per year job and also has inherited a portfolio worth nearly $350,000 and $10,000 in cash.
Susan has a good job and does not have to rely on earnings from her portfolio to fulfill current income needs, at least for the present. (However, the oil and gas industry is rather volatile, and she should not be too complacent about her job security in the future!) Her primary concerns are capital preservation and capital growth. She probably prefers
to receive capital gains in the future rather than current income. Although she does not want to talk about retirement, Susan should develop a financial/investment plan to address this goal. At her age and with her current level of income and wealth, she could deal with retirement at a later time, but she cannot ignore it forever. ©2014 Pearson
Education, Inc. 98 Smart/Gitman/Joehnk • Fundamentals of Investing, Twelfth Edition b. Reviewing Susan’s inherited portfolio indicates that current income was her father’s chief objective; the portfolio’s current yield is nearly 10%. The asset allocation based on the total cost data is heavily weighted toward bonds: 46% bonds ($158,100/$338,000),
29% common stock ($96,900/$338,000), and 25% mutual funds ($83,800/$338,000). Susan’s father apparently was not a risk taker, so his portfolio consisted primarily of bonds, low-risk (low-beta) stocks, and mutual funds. The portfolio’s return is not too high, but that is understandable given its low risk. However, the same portfolio will result in an
unduly high tax liability for Susan because of the portfolio’s current-income orientation. This portfolio will not satisfy her financial objectives; she must therefore restructure the portfolio to meet her objectives of capital appreciation and tax shelter. c. Since current yield is not an important consideration for Susan, she should revise the portfolio to
include securities with low current yields and high capital appreciation potential. This will enable her to lower her annual tax liability. Her asset allocation should be shifted to more stocks and fewer bonds and mutual funds. Given the relatively large dollar size ($338,000) of the portfolio, she should be able to achieve adequate diversification on her
own (assuming she is willing to invest the time or hire a professional investment manager/adviser). She therefore does not have to rely as heavily on mutual funds. An asset allocation scheme of around 25% bonds, 60% common stock, and 15% mutual funds is one possible recommendation. Within each asset category, she should hold higher-risk,
capital-appreciation-oriented securities rather than the income-oriented securities currently held. Since Susan is single and has adequate current income, she appears to be in a position to justify a higher-risk portfolio. For example, the existing portfolio has stocks with betas of 0.97 and 0.85, respectively. She could very well substitute for these stocks
those with higher betas. She should sell some of the highly income-oriented mutual fund investments. The proceeds should be invested in stocks with good potential for capital appreciation. For the bond segment, she might consider convertible bonds that have the potential for large capital gains. d. As discussed earlier, the inherited portfolio focuses
on current income and capital preservation, rather than Susan’s objectives of capital gains and tax shelter. She will want to adjust the portfolio to include more capital appreciation securities, and she may also want to restructure the portfolio to meet projected retirement needs and objectives. Her objective should be to minimize taxation of the
portfolio’s returns while meeting future net worth and investment objectives. This strategy would probably initially introduce greater risk, but of course, the expected future returns would be greater. Furthermore, Susan can afford an increase in risk at this point in time, and with an appropriate strategy, the risks can be minimized. Also, any losses
can be minimized through portfolio adjustments, and any realized losses can be used to decrease her tax liability. e. The inherited portfolio is a very low-risk portfolio. As mentioned in the response to question c., this is not a good portfolio for Susan. What Susan really needs is a portfolio offering greater capital appreciation and, consequently, lower
taxable income. Susan should reallocate the assets in the portfolio (as noted in the response to question c.) and introduce greater risk into the revised portfolio. She should sell some bonds and mutual fund shares and invest the proceeds in other stock issues. Her bond holdings could include convertibles, and the stocks should have betas in excess of
1. However, she should also include some fairly liquid investments in case her job situation changes, monitor her holdings carefully, and review her objectives and the portfolio if her personal situation changes. ©2014 Pearson Education, Inc. Chapter 5 n Answer to Chapter Opening Problem ©2014 Pearson Education, Inc. Modern Portfolio Concepts
99 100 n Smart/Gitman/Joehnk • Fundamentals of Investing, Twelfth Edition Answers to CFA Questions (Part II) 1. b 2. Expected return = 0.75(35% + 0.25(7%) = 28% 3. 8.9% ≈ [0.62(8)2 + .42(15)2+2(0.35)(0.6)(0.4)(8)(15)]1/2 4. Portfolio B is not on the efficient frontier. It is inferior to Portfolio A because it has both higher risk and lower expected
return. Portfolio C has higher risk but also higher return than A. 5. c 6. c 7. c 8. c. 9. b 10. b 11. b The required return as calculated by CAPM is 7% + 1.4(16% – 7%) = 16.96%. n Outside Project Chapter 5 Your Dream Portfolio Understanding your own attitude toward risk is very important when you are selecting investments for inclusion in your
portfolio. This project should help you consider what you would do if you came into some money. You bought a state lottery ticket last month, and yesterday you learned that you won one million dollars after taxes. What would you do with the money? While there are certainly bills to be paid and things to buy, assume that you will have at least
$800,000 to invest. What goals do you wish to achieve with these funds? State them clearly, develop an asset allocation scheme, and design a portfolio of stocks, bonds, tangibles, and/or limited partnership investments that you feel would be consistent with achieving your goals. Using current information and price quotations from the Wall Street
Journal, local newspapers, and the Internet, create your own dream portfolio. Briefly explain the rationale for your asset allocation scheme and the reasons you included each specific investment in the portfolio. Point out any concerns or reservations you might have relative to the portfolio you created. ©2014 Pearson Education, Inc.
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