Investments

THIRTEENTH EDITION

ZNV1 BODIE

Boston University

ALEX KANE

University of California, San Diego

ALAN J. MARCUS

Boston College



INVESTMENTS, THIRTEENTH EDITION

Published by McGraw Hill LLC, 1325 Avenue of the Americas, New York, NY 10019. Copyright ©2024 by
McGraw Hill LLC. All rights reserved. Printed in the United States of America. Previous editions ©2021, 2018,
and 2014. No part of this publication may be reproduced or distributed in any form or by any means, or stored in
a database or retrieval system, without the prior written consent of McGraw Hill LLC, including, but not limited
to, in any network or other electronic storage or transmission, or broadcast for distance learning.

Some ancillaries, including electronic and print components, may not be available to customers outside the
United States.

This book is printed on acid-free paper.
123456789LWI282726252423

ISBN 978-1-264-41266-2 (bound edition)
MHID 1-264-41266-5 (bound edition)

ISBN 978-1-266-83638-1 (loose-leaf edition)
MHID 1-266-83638-1 (loose-leaf edition)

Portfolio Manager: Tim Vertovec

Product Developer: Allison McCabe-Carroll
Marketing Manager: Sarah Hurley

Content Project Managers: Jeni McAtee, Jamie Koch
Manufacturing Project Manager: Laura Fuller
Content Licensing Specialist: Traci Vaske

Cover Image: double A/Shutterstock

Compositor: Straive

All credits appearing on page or at the end of the book are considered to be an extension of the copyright page.
Library of Congress Cataloging-in-Publication Data

CIP data has been applied for.

The Internet addresses listed in the text were accurate at the time of publication. The inclusion of a website does
not indicate an endorsement by the authors or McGraw Hill LLC, and McGraw Hill LLC does not guarantee the
accuracy of the information presented at these sites.

mheducation.com/highered



About the Authors

ZVI BODIE

Boston University

Zvi Bodie is Professor Emeritus at Boston University. He holds a PhD from the Massachusetts Institute of
Technology and has served on the finance faculty at the Harvard Business School and MIT’s Sloan School

of Management. He has published widely in scholarly and professional journals on pension investment strategy
and life-cycle asset-liability matching. In 2007 the Retirement Income Industry Association gave him its Lifetime
Achievement Award for applied research.

ALEX KANE

University of California, San Diego

Alex Kane holds a PhD from the Stern School of Business of New York University and has been Visiting
Professor at the Faculty of Economics, University of Tokyo; Graduate School of Business, Harvard; Kennedy
School of Government, Harvard; and Research Associate, National Bureau of Economic Research. An author
of many articles in finance and management journals, Professor Kane’s research is mainly in corporate finance,
portfolio management, and capital markets.

ALAN J. MARCUS

Boston College

Alan Marcus is the Mario J. Gabelli Professor of Finance in the Carroll School of Management at Boston
College. He received his PhD in economics from MIT. Professor Marcus has been a visiting professor at the
Athens Laboratory of Business Administration and at MIT’s Sloan School of Management and has served as a
research associate at the National Bureau of Economic Research. Professor Marcus has published widely in the
fields of capital markets and portfolio management. He also spent two years at the Federal Home Loan Mortgage
Corporation (Freddie Mac), where he developed models of mortgage pricing and credit risk. He currently serves
on the Research Foundation Advisory Board of the CFA Institute.

Special Contributor
Nicholas Racculia, Saint Vincent College

Nicholas Racculia holds a PhD from Princeton University and serves as Professor of Finance at St. Vincent
College. Professor Racculia teaches a wide range of classes in Corporate Finance and Investments. He has
significantly participated in the expansion of Chapter 26 on Alternative Assets. His contributions also play a key
role in the development of online content for the text.



Brief Contents

Equilibrium in Capital

Introduction 1 Markets 283
9
The Investment anironment 1 The Capital Asset Pricing Model 283
2 10

Arbitrage Pricing Theory and Multifactor
Models of Risk and Return 315

Asset Classes and Financial Instruments 31

3
How Securities Are Traded 61 . 1 .
4 The Efficient Market Hypothesis 341
Mutual Funds and Other Investment . . 12 .
Companies 99 Behavioral Finance and Technical

Analysis 381

13

Empirical Evidence on Security Returns 409

Portfolio Theory and
Practice 125
5 Fixed-Income Securities 439
Risk, Return, and the Historical Record 125 14
6 Bond Prices and Yields 439
Capital Allocation to Risky Assets 167 15
7 The Term Structure of Interest Rates 481
Efficient Diversification 201 16
8 Managing Bond Portfolios 509

Index Models 251

Vi



Brief Contents

Security Analysis 551 Applied Portfolio
17 Management 827

Macroeconomic and Industry Analysis 551

24
) .18 Portfolio Performance Evaluation 827
Equity Valuation Models 583 o5
) ) 19 . International Diversification 867
Financial Statement Analysis 629 26

Alternative Assets 895

27

The Theory of Active Portfolio

Options, Futures, and Other Management 935
. . 2 8
DeerathGS 673 Investment Policy and the Framework of the
20 CFA Institute 959
Options Markets: Introduction 673
21 REFERENCES TO CFA PROBLEMS 995
Option Valuation 715 GLOSSARY G-1
22
Futures Markets 763 NAMEINDEX 1
23 SUBJECT INDEX I-4
Futures, Swaps, and Risk Management 791 NOTATION, FORMULAS F-1

Vii



Contents

Preface xvi

PART |

Introduction 1

Chapter 1

1.1
1.2
1.3

14
1.5

1.6

1.7

1.8

The Investment Environment 1

Real Assets versus Financial Assets 2
Financial Assets 3
Financial Markets and the Economy 5

The Informational Role of Financial Markets /
Consumption Timing / Allocation of Risk / Separation of
Ownership and Management / Corporate Governance
and Corporate Ethics

The Investment Process 10

Markets Are Competitive 11

The Risk—Return Trade-Off / Efficient Markets

13

Financial Intermediaries / Investment Bankers /
Venture Capital and Private Equity / Fintech,
Financial Innovation, and Decentralized

Finance

The Players

Robo Advice / Blockchains / Cryptocurrencies /
Digital Tokens / Digital Currency

The Financial Crisis of 2008-2009 19

Antecedents of the Crisis / Changes in Housing Finance /
Mortgage Derivatives / Credit Default Swaps / The Rise
of Systemic Risk / The Shoe Drops / The Dodd—Frank
Reform Act

Outline of the Text 27

End of Chapter Material 27-30

Viii

Chapter 2

Asset Classes and Financial Instruments

2.1

2.2

23

24

2.5

31

The Money Market 31
Treasury Bills / Certificates of Deposit / Commercial
Paper / Bankers’ Acceptances / Eurodollars / Repos and
Reverses / Federal Funds / Brokers’ Calls / LIBOR and
Its Replacements / Yields on Money Market Instruments /
Money Market Funds

The Bond Market 37

Treasury Notes and Bonds / Inflation-Protected Treasury
Bonds / Federal Agency Debt / International Bonds /
Municipal Bonds / Corporate Bonds / Mortgage and
Asset-Backed Securities

44

Common Stock as Ownership Shares / Characteristics of
Common Stock / Stock Market Listings / Preferred Stock /
Depositary Receipts

Stock and Bond Market Indexes 47

Stock Market Indexes / Dow Jones Industrial Average

/ The Standard & Poor’s 500 Index / Russell Indexes /
Other U.S. Market-Value Indexes / Equally Weighted
Indexes / Foreign and International Stock Market Indexes
/ Bond Market Indicators
54
Options / Futures Contracts
End of Chapter Material

Equity Securities

Derivative Markets

56-60

Chapter 3

3.1

How Securities Are Traded 61

How Firms Issue Securities 61
Privately Held Firms / Publicly Traded Companies / Shelf

Registration / Initial Public Offerings / SPACs versus
Traditional IPOs



3.2

33
34

3.5

3.6
3.7
3.8
3.9
3.10

Contents

How Securities Are Traded 67
Types of Markets

Direct Search Markets / Brokered Markets / Dealer
Markets / Auction Markets

Types of Orders
Market Orders / Price-Contingent Orders
Trading Mechanisms

Dealer Markets / Electronic Communication Networks
(ECNs) / Specialist/DMM Markets

The Rise of Electronic Trading 72

U.S. Markets 74
NASDAQ / The New York Stock Exchange / ECNs
New Trading Strategies 76

Algorithmic Trading / High-Frequency Trading / Dark
Pools / Internalization / Bond Trading

Globalization of Stock Markets 80
Trading Costs 81

Buying on Margin 82

Short Sales 85

Regulation of Securities Markets 89

Self-Regulation / The Sarbanes-Oxley Act /
Insider Trading

End of Chapter Material 93-98

Chapter 4

4.1
4.2

4.3

4.4

4.5

Mutual Funds and Other Investment
Companies 99

929

Types of Investment Companies

Investment Companies
100

Unit Investment Trusts / Managed Investment
Companies / Exchange-Traded Funds / Other Investment
Organizations

Commingled Funds / Real Estate Investment Trusts
(REITs) / Hedge Funds

Mutual Funds 104
Investment Policies

Money Market Funds / Equity Funds / Sector
Funds / Bond Funds / International Funds /
Balanced Funds / Asset Allocation and Flexible
Funds / Index Funds

How Funds Are Sold

Costs of Investing in Mutual Funds 107

Fee Structure

Operating Expenses / Front-End Load / Back-End
Load / 12b-1 Charges

Fees and Mutual Fund Returns

Taxation of Mutual Fund Income 111

4.6
4.7

4.8

Exchange-Traded Funds 112

Mutual Fund Investment Performance:
A First Look 115

Information on Mutual Funds
End of Chapter Material

116
119-124

PART I

Portfolio Theory
and Practice 125

Chapter 5

5.1

5.2

53

54
55

5.6

5.7

5.8

Risk, Return, and the Historical
Record 125

Measuring Returns over Different Holding Periods 126
Annual Percentage Rates / Continuous Compounding
Interest Rates and Inflation Rates 129

Real and Nominal Rates of Interest / The Equilibrium
Real Rate of Interest / Interest Rates and Inflation /
Taxes and the Real Rate of Interest / Treasury Bills and
Inflation, 1926-2021
Risk and Risk Premiums 133

Holding-Period Returns / Expected Return and Standard
Deviation / Excess Returns and Risk Premiums / The
Reward-to-Volatility (Sharpe) Ratio

The Normal Distribution 137

Deviations from Normality and Tail Risk 140

Value at Risk / Expected Shortfall / Lower Partial
Standard Deviation and the Sortino Ratio / Relative
Frequency of Large, Negative 3-Sigma Returns

143

Time Series versus Scenario Analysis / Expected Returns
and the Arithmetic Average / The Geometric (Time-
Weighted) Average Return / Estimating Variance and
Standard Deviation / Mean and Standard Deviation
Estimates from Higher-Frequency Observations

147

Learning from Historical Returns

Historic Returns on Risky Portfolios
A Global View of the Historical Record
Normality and Long-Term Investments 156

Short-Run versus Long-Run Risk / Forecasts for the
Long Haul

End of Chapter Material 160-166

Chapter 6

6.1

Capital Allocation to Risky Assets

167

Risk and Risk Aversion 168

Risk, Speculation, and Gambling / Risk Aversion and
Utility Values / Estimating Risk Aversion



6.2

6.3
6.4

6.5

6.6

Contents

Capital Allocation across Risky and Risk-Free
Portfolios 173

The Risk-Free Asset 176

Portfolios of One Risky Asset and a Risk-Free
Asset 176

Risk Tolerance and Asset Allocation 179
Non-normal Returns

Passive Strategies: The Capital Market Line 185
End of Chapter Material 187-195

Appendix A: Risk Aversion, Expected Utility, and the
St. Petersburg Paradox 196

Chapter 7

7.1
7.2
7.3

74

7.5

Efficient Diversification 201

Diversification and Portfolio Risk 202
Portfolios of Two Risky Assets 203

Asset Allocation with Stocks, Bonds, and Bills
Asset Allocation with Two Risky Asset Classes
The Markowitz Portfolio Optimization Model

211

216

Security Selection / Capital Allocation and the
Separation Property / The Power of Diversification /
Asset Allocation and Security Selection

Risk Pooling, Risk Sharing, and Time
Diversification 225

Risk Sharing versus Risk Pooling / Time Diversification
End of Chapter Material 228-238

Appendix A: A Spreadsheet Model for Efficient
Diversification 238

Appendix B: Review of Portfolio Statistics 243

Chapter 8

8.1

8.2

8.3

8.4

Index Models 251

A Single-Factor Security Market 252

The Input List of the Markowitz Model / Systematic

versus Firm-Specific Risk

The Single-Index Model 254

The Regression Equation of the Single-Index Model /

The Expected Return—Beta Relationship / Risk and

Covariance in the Single-Index Model / The Set of

Estimates Needed for the Single-Index Model / The Index

Model and Diversification

Estimating the Single-Index Model 261

The Security Characteristic Line for U.S. Steel / The

Explanatory Power of U.S. Steel’s SCL / The Estimate of

Alpha / The Estimate of Beta / Firm-Specific Risk
Typical Results from Index Model Regressions

The Industry Version of the Index Model 265

Predicting Betas

8.5

Portfolio Construction Using the Single-Index
Model 268
Alpha and Security Analysis / The Index Portfolio as an
Investment Asset / The Single-Index Model Input List /
The Optimal Risky Portfolio in the Single-Index Model /
The Information Ratio / Summary of Optimization
Procedure / An Example / Correlation and Covariance
Matrix
Risk Premium Forecasts / The Optimal Risky Portfolio /
Is the Index Model Inferior to the Full-Covariance
Model?

End of Chapter Material 277-282

PART Il

Equilibrium in Capital
Markets 283

Chapter 9

9.1

9.2

9.3
9.4

The Capital Asset Pricing Model

The Capital Asset Pricing Model 283

The Market Portfolio / The Passive Strategy Is Efficient
/ The Risk Premium of the Market Portfolio / Expected

Returns on Individual Securities / The Security Market

Line / The CAPM and the Single-Index Market

Assumptions and Extensions of the CAPM 294

Identical Input Lists / Risk-Free Borrowing and the
Zero-Beta Model / Labor Income and Other Nontraded
Assets / A Multiperiod Model and Hedge Portfolios / A
Consumption-Based CAPM / Liquidity and the CAPM

Issues in Testing the CAPM 304
The CAPM and the Investment Industry 305
End of Chapter Material 306-314

283

Chapter 10

10.1

10.2

10.3
10.4

Arbitrage Pricing Theory
and Multifactor Models of Risk
and Return 315

Multifactor Models: A Preview 316
Factor Models of Security Returns
Arbitrage Pricing Theory 318

Arbitrage, Risk Arbitrage, and Equilibrium / Diversification
in a Single-Factor Security Market / Well-Diversified
Portfolios / The Security Market Line of the APT

Individual Assets and the APT
Well-Diversified Portfolios in Practice
The APT and the CAPM 326
A Multifactor APT 326



10.5

Contents

The Fama-French (FF) Three-Factor Model 329

Estimating and Implementing a Three-Factor SML /
Extensions of the Three-Factor Model: A First Look /
Smart Betas and Multifactor Models

End of Chapter Material 334-340

Chapter 11

11.2

11.3
114

11.5

The Efficient Market Hypothesis 341

Random Walks and Efficient Markets 342

Competition as the Source of Efficiency / Versions of the
Efficient Market Hypothesis

Implications of the EMH 346

Technical Analysis / Fundamental Analysis / Active versus
Passive Portfolio Management / The Role of Portfolio
Management in an Efficient Market / Resource Allocation

Event Studies 351
Are Markets Efficient? 354
The Issues
The Magnitude Issue / The Selection Bias Issue / The
Lucky Event Issue
Weak-Form Tests: Patterns in Stock Returns
Returns over Short Horizons / Returns over Long Horizons
Predictors of Broad Market Returns / Semistrong Tests:
Market Anomalies
The Small-Firm Effect / The Neglected-Firm and
Liquidity Effects / Book-to-Market Ratios / Post—
Earnings-Announcement Price Drift / Other Predictors
of Stock Returns
Strong-Form Tests: Inside Information / Interpreting the
Anomalies
Risk Premiums or Inefficiencies? / Anomalies or Data
Mining? / Anomalies over Time
Bubbles and Market Efficiency
Mutual Fund and Analyst Performance 368
Stock Market Analysts / Mutual Fund Managers / So, Are
Markets Efficient?

End of Chapter Material 374-380

Chapter 12

12.1

Behavioral Finance and Technical
Analysis 381

The Behavioral Critique 382

Information Processing
Limited Attention, Underreaction, and Overreaction /
Overconfidence / Conservatism / Confirmation Bias /
Extrapolation and Pattern Recognition

Behavioral Biases
Framing / Mental Accounting / Regret Avoidance /
Affect and Feelings / Prospect Theory

Xi

Limits to Arbitrage
Fundamental Risk / Implementation Costs / Model Risk
Limits to Arbitrage and the Law of One Price

“Siamese Twin” Companies / Equity Carve-Outs /
Closed-End Funds

Bubbles and Behavioral Economics / Evaluating the

Behavioral Critique
12.2 Technical Analysis and Behavioral Finance 394
Trends and Corrections

Momentum and Moving Averages / Relative Strength /
Breadth

Machine Leaning and Technical Analysis / Sentiment
Indicators

Trin Statistic / Confidence Index / Short Interest / Put/
Call Ratio

A Warning

End of Chapter Material 401-408

Chapter 13
Empirical Evidence on Security Returns

409

13.1 Two-Pass Tests of Asset Pricing 410
Testing the Single-Factor SML

Setting Up the Sample Data / Estimating the SCL /
Estimating the SML

The Market Index / Measurement Error in Beta
Tests of the Multifactor Models 415

Labor Income / Private (Nontraded) Business /

13.2

Macroeconomic Risk Factors
13.3 419

Size and B/M as Risk Factors / Behavioral Explanations /
Momentum: A Fourth Factor / The Factor Zoo

Liquidity and Asset Pricing 427
The Equity Premium Puzzle 429

Fama-French-Type Factor Models

134
13.5

Expected versus Realized Returns / Survivorship Bias /
Extensions to the CAPM May Mitigate the Equity Premium
Puzzle / Liquidity and the Equity Premium Puzzle /
Behavioral Explanations of the Equity Premium Puzzle

End of Chapter Material 435-438

PART IV

Fixed-Income Securities 439

Chapter 14
Bond Prices and Yields
14.1 Bond Characteristics 440

Treasury Bonds and Notes

439

Accrued Interest and Quoted Bond Prices



14.2

14.3

14.4

14.5

Contents

Corporate Bonds

Call Provisions on Corporate Bonds / Convertible
Bonds / Puttable Bonds / Floating-Rate Bonds

Preferred Stock / Other Domestic Issuers / International
Bonds / Innovation in the Bond Market

Maturity / Inverse Floaters / Asset-Backed Bonds /
Catastrophe Bonds / Indexed Bonds

Bond Pricing 446
Bond Pricing between Coupon Dates
Bond Yields 451
Yield to Maturity / Yield to Call / Realized Compound
Return versus Yield to Maturity
Bond Prices over Time 458
Yield to Maturity versus Holding-Period Return / Zero-
Coupon Bonds and Treasury Strips / After-Tax Returns
Default Risk and Bond Pricing 463
Junk Bonds / Determinants of Bond Safety / Bond
Indentures
Sinking Funds / Subordination of Further Debt /
Dividend Restrictions / Collateral
Yield to Maturity and Default Risk / Credit Default
Swaps / Credit Risk and Collateralized Debt
Obligations

End of Chapter Material 474-480

Chapter 15

The Term Structure of Interest Rates

15.1

15.2

15.3
154

15.5
15.6

481

The Yield Curve 481
Bond Pricing
The Yield Curve and Future Interest Rates 484

The Yield Curve under Certainty / Holding-Period

Returns / Forward Rates
Interest Rate Uncertainty and Forward Rates 489
Theories of the Term Structure 491

The Expectations Hypothesis / Liquidity Preference

Theory / Market Segmentation
Interpreting the Term Structure 495
Forward Rates as Forward Contracts 498

End of Chapter Material 500-508

Chapter 16

16.1

Managing Bond Portfolios 509

Interest Rate Risk 510
Interest Rate Sensitivity / Duration / What Determines
Duration?

Rule 1 for Duration / Rule 2 for Duration / Rule 3 for
Duration / Rule 4 for Duration / Rule 5 for Duration

Xii

16.2

16.3

16.4

Convexity 519

Why Do Investors Like Convexity? / Duration and
Convexity of Callable Bonds / Duration and Convexity of
Mortgage-Backed Securities

Passive Bond Management 527

Bond-Index Funds / Immunization / Cash Flow Matching
and Dedication / Other Problems with Conventional
Immunization

Active Bond Management 536

Sources of Potential Profit / Horizon Analysis

End of Chapter Material 539-550

PART V

Security Analysis 551

Chapter 17

Macroeconomic and Industry Analysis

17.1
17.2

17.3
17.4

17.5

17.6

551
The Global Economy 551

The Domestic Macroeconomy 554
Key Economic Indicators

Gross Domestic Product / Employment / Inflation /
Interest Rates / Budget Deficit / Sentiment

556
Federal Government Policy 557

Demand and Supply Shocks

Fiscal Policy / Monetary Policy / Supply-Side Policies
560

The Business Cycle / Economic Indicators

564

Defining an Industry / Sensitivity to the Business Cycle /
Sector Rotation / Industry Life Cycles

Start-Up Stage / Consolidation Stage / Maturity Stage /
Relative Decline

Business Cycles

Industry Analysis

Industry Structure and Performance

Threat of Entry / Rivalry between Existing Competitors /
Pressure from Substitute Products / Bargaining Power
of Buyers / Bargaining Power of Suppliers

End of Chapter Material 574-582

Chapter 18

18.1

18.2
18.3

Equity Valuation Models 583

Valuation by Comparables 583
Limitations of Book Value

Intrinsic Value versus Market Price 585
Dividend Discount Models 587

The Constant-Growth DDM / Convergence of Price
to Intrinsic Value / Stock Prices and Investment



18.4

18.5

18.6

Contents

Opportunities / Life Cycles and Multistage Growth

Models / Multistage Growth Models

The Price-Earnings Ratio 601

The Price—Earnings Ratio and Growth Opportunities /

P/E Ratios and Stock Risk / Pitfalls in P/E Analysis / The

Cyclically Adjusted P/E Ratio / Combining P/E Analysis

and the DDM / Other Comparative Valuation Ratios
Price-to-Book Ratio / Price-to-Cash-Flow Ratio /
Price-to-Sales Ratio / Be Creative

611

Comparing the Valuation Models / The Problem with

DCF Models

The Aggregate Stock Market 615

End of Chapter Material 617-628

Free Cash Flow Valuation Approaches

Chapter 19

19.1

19.2

19.3

19.4

19.5
19.6

19.7

Financial Statement Analysis 629

The Major Financial Statements 629

The Income Statement / The Balance Sheet /

The Statement of Cash Flows

Measuring Firm Performance 634

Profitability Measures 635

Return on Assets, ROA / Return on Capital, ROC /
Return on Equity, ROE / Financial Leverage and ROE /
Economic Value Added

639

Decomposition of ROE / Turnover and Other Asset
Utilization Ratios / Liquidity Ratios / Market Price
Ratios: Growth versus Value / Choosing a Benchmark
650

Ratio Analysis

An Illustration of Financial Statement Analysis
652

Inventor y Valuation / Depreciation / Inflation and
Interest Expense / Fair Value Accounting / Quality of
Earnings and Accounting Practices / International

Comparability Problems

Accounting Conventions
Value Investing: The Graham Technique 658
End of Chapter Material 659-672

PART VI

Options, Futures, and Other

Derivatives 673

Chapter 20

20.1

Options Markets: Introduction 673
The Option Contract 673

Options Trading / American versus European
Options / Adjustments in Option Contract Terms /

Xiii

20.2

20.3

20.4
20.5

20.6
20.7

The Options Clearing Corporation / Other

Listed Options
Index Options / Futures Options / Foreign Currency
Options / Interest Rate Options

Values of Options at Expiration 679

Call Options / Put Options / Option versus Stock
Investments

Option Strategies 683

Protective Put / Covered Calls / Straddle / Spreads /
Collars

The Put-Call Parity Relationship 691
Option-like Securities 694

Callable Bonds / Convertible Securities /
Warrants / Collateralized Loans / Levered Equity
and Risky Debt

Financial Engineering 700

702

Asian Options / Barrier Options / Lookback
Options / Currency-Translated Options / Digital
Options

End of Chapter Material

Exotic Options

703-714

Chapter 21

21.1

21.2

21.3

214

21.5

21.6

Option Valuation 715

Option Valuation: Introduction 715

Intrinsic and Time Values / Determinants of Option
Values

719

Restrictions on the Value of a Call Option /
Early Exercise and Dividends / Early Exercise of

Restrictions on Option Values

American Puts

Binomial Option Pricing 722

Two-State Option Pricing / Generalizing the
Two-State Approach / Making the Valuation Model
Practical

Black-Scholes Option Valuation 730

The Black-Scholes Formula / Implied Volatility /
Dividends and Call Option Valuation / Put
Option Valuation / Dividends and Put Option
Valuation

Using the Black-Scholes Formula 738

Hedge Ratios and the Black-Scholes Formula /
Portfolio Insurance / Option Pricing and the
Financial Crisis / Option Pricing and Portfolio
Theory / Hedging Bets on Mispriced

Options

Empirical Evidence on Option Pricing 750
End of Chapter Material 751-762



Contents

Chapter 22

221

22.2

22.3

224

22.5

Futures Markets 763

The Futures Contract 763

The Basics of Futures Contracts / Existing Contracts
769

The Clearinghouse and Open Interest / The Margin Account
and Marking to Market / The Convergence Property / Cash
versus Actual Delivery / Regulations / Taxation

773

Hedging and Speculation / Basis Risk and Hedging

777

The Spot-Futures Parity Theorem / Spreads / Forward
versus Futures Pricing

Trading Mechanics

Futures Markets Strategies

Futures Prices

784
Expectations Hypothesis / Normal Backwardation /
Contango / Modern Portfolio Theory
End of Chapter Material 786-790

Futures Prices versus Expected Spot Prices

Chapter 23

Futures, Swaps, and Risk Management 791

231

23.2

23.3

234

23.5

Foreign Exchange Futures 791

The Markets / Interest Rate Parity / Direct versus Indirect
Quotes / Using Futures to Manage Exchange Rate Risk
799

The Contracts / Creating Synthetic Stock Positions: An
Asset Allocation Tool / Index Arbitrage / Using Index
Futures to Hedge Market Risk

804

Hedging Interest Rate Risk

806

Swaps and Balance Sheet Restructuring / The Swap
Dealer / Other Interest Rate Contracts / Swap Pricing /
Credit Risk in the Swap Market / Credit Default Swaps
Commodity Futures Pricing 813

Pricing with Storage Costs / Discounted Cash Flow
Analysis for Commodity Futures

End of Chapter Material 817-826

Stock-Index Futures

Interest Rate Futures

Swaps

PART VIl

Applied Portfolio
Management 827

Chapter 24

24.1

Portfolio Performance Evaluation 827
The Conventional Theory of Performance
Evaluation 827

Average Rates of Return / Time-Weighted Returns versus
Dollar-Weighted Returns / Adjusting Returns for Risk /

24.2
24.3

24.4

24.5

Risk-Adjusted Performance Measures / The Sharpe Ratio
for Overall Portfolios

The M? Measure and the Sharpe Ratio
The Treynor Ratio / The Information Ratio / The Role
of Alpha in Performance Measures / Implementing
Performance Measurement: An Example / Realized
Returns versus Expected Returns / Selection Bias and
Portfolio Evaluation
839
Performance Measurement with Changing Portfolio
Composition 841

Style Analysis

Performance Manipulation and the Morningstar Risk-
Adjusted Rating

Market Timing 845

The Potential Value of Market Timing / Valuing Market
Timing as a Call Option / The Value of Imperfect
Forecasting

850

Asset Allocation Decisions / Sector and Security Selection
Decisions / Summing Up Component Contributions

End of Chapter Material 855-866

Performance Attribution Procedures

Chapter 25

25.1

25.2

25.3
254

International Diversification 867

Global Markets for Equities 867

Developed Countries / Emerging Markets / Market
Capitalization and GDP / Home-Country Bias
Exchange Rate Risk and International
Diversification 871

Exchange Rate Risk / Investment Risk in International
Markets / International Diversification / Are Benefits
Jfrom International Diversification Preserved in

Bear Markets?

Political Risk 882

International Investing and Performance
Attribution 885

Constructing a Benchmark Portfolio of Foreign Assets /
Performance Attribution
End of Chapter Material 889-894

Chapter 26

26.1

Alternative Assets 895

896

The Alternative Asset Universe

Hedge Funds / Private Equity / Real Assets / Structured
Products

Alternative Assets

Alternative Assets versus Traditional Assets

Transparency / Investors / Investment Strategies /
Liquidity / Investment Horizon / Fee Structure



26.2

26.3

26.4

26.5

26.6

Contents

Role of Alternative Assets in Diversified Portfolios /
Growth of Alternative Assets

Hedge Funds 900
Hedge Fund Strategies / Statistical Arbitrage / High-
Frequency Strategies /

Electronic News Feeds / Cross-Market Arbitrage /
Electronic Market Making / Electronic “Front Running”

Portable Alpha
Venture Capital and Angel Investors 905

Angel Investors / Venture Capital / Venture Capital and
Investment Stages / Fund Life Cycle / Private Equity
Valuation / Venture Syndication / Venture Capital and
Innovation

Leveraged Buyout Funds 913

Leveraged Buyout Firm Structure / The Deal / Exits /
Leveraged Buyouts and Innovation

Performance Measurement for Alternative
Investment Funds 916

Liquidity and Performance
Liquidity and Hedge Fund Performance / Liquidity and
Private Equity
Survivorship Bias and Backfill Bias / Tail Events /
Historical Hedge Fund Performance / Style Analysis /
Historical Performance of Private Equity

Grandstanding / Industry Specialization
Efficient Frontier
Fee Structure in Alternative Investments 926

Incentive Fees / Private Equity Chasing Waterfalls /
Funds of Funds

End of Chapter Material 928-934

Chapter 27

271

27.2

27.3

The Theory of Active Portfolio
Management 935

Optimal Portfolios and Alpha Values 935

Forecasts of Alpha Values and Extreme Portfolio Weights /
Restriction of Tracking Risk

The Treynor-Black Model and Forecast

Precision 942

Adjusting Forecasts for the Precision of Alpha /
Distribution of Alpha Values / Organizational Structure
and Performance

The Black-Litterman Model 946

Black-Litterman Asset Allocation Decision / Step 1: The
Covariance Matrix from Historical Data / Step 2:
Determination of a Baseline Forecast / Step 3:
Integrating the Manager’s Private Views / Step 4:
Revised (Posterior) Expectations / Step 5: Portfolio
Optimization

XV

27.4 Treynor-Black versus Black-Litterman: Complements,
Not Substitutes 951

The BL Model as Icing on the TB Cake / Why Not
Replace the Entire TB Cake with the BL Icing?

27.5 The Value of Active Management 953

A Model for the Estimation of Potential Fees /
Results from the Distribution of Actual Information
Ratios / Results from Distribution of Actual Forecasts

27.6 Concluding Remarks on Active Management 955
End of Chapter Material 955-956
Appendix A: Forecasts and Realizations of Alpha 956
Appendix B: The General Black-Litterman Model 957

Chapter 28

Investment Policy and the Framework of the
CFA Institute 959
28.1 The Investment Management Process 960
28.2 Investor Objectives 962

Individual Investors

Personal Trusts / Mutual Funds / Pension Funds /
Endowment Funds / Life Insurance Companies /
Non-Life Insurance Companies / Banks

28.3 Investor Constraints 966

Liquidity / Investment Horizon / Regulations / Tax
Considerations / Unique Needs

28.4 Policy Statements 969
Sample Policy Statements for Individual Investors
28.5 Asset Allocation 973

Top-Down Asset Allocation for Institutional Investors /
Monitoring and Revising the Portfolio

28.6 Managing Portfolios of Individual Investors 975

Investment in Residence / Saving for Retirement and
the Assumption of Risk / Retirement Planning Models /
Target Date Funds / Tax Sheltering and Asset Allocation

The Tax-Deferral Option / Tax-Protected Retirement
Plans / Deferred Annuities / Variable and Universal
Life Insurance

28.7 Pension Funds 981

Defined Contribution Plans / Defined Benefit Plans /
Pension Investment Strategies

Investing in Equities
End of Chapter Material 984-994

REFERENCES TO CFA PROBLEMS 995
GLOSSARY G-1

NAME INDEX 1

SUBJECT INDEX I-4

NOTATION, FORMULAS F-1



he past three decades witnessed rapid and pro-

found change in the investments industry as well

as a financial crisis of historic magnitude. The vast
expansion of financial markets during this period was due
in part to innovations in securitization and credit enhance-
ment that gave birth to new trading strategies. These
strategies were in turn made feasible by developments in
communication and information technology, as well as by
advances in the theory of investments.

Yet the financial crisis of 2008-2009 also was rooted in
the cracks of these developments. Many of the innovations
in security design facilitated high leverage and an exagger-
ated notion of the efficacy of risk transfer strategies. This
engendered complacency about risk that was coupled with
relaxation of regulation as well as reduced transparency,
masking the precarious condition of many big players in
the system. Of necessity, our text has evolved along with
financial markets and their influence on world events.

Investments, Thirteenth Edition, is intended primar-
ily as a textbook for courses in investment analysis. Our
guiding principle has been to present the material in a
framework that is organized by a central core of consistent
fundamental principles. We attempt to strip away unnec-
essary mathematical and technical detail, and we have
concentrated on providing the intuition that may guide
students and practitioners as they confront new ideas and
challenges in their professional lives.

This text will introduce you to major issues currently of
concern to all investors. It can give you the skills to assess
watershed current issues and debates covered by both the pop-
ular media and more-specialized finance journals. Whether
you plan to become an investment professional, or simply a
sophisticated individual investor, you will find these skills
essential, especially in today’s rapidly evolving environment.

Our primary goal is to present material of practical value,
but all three of us have spent our careers as researchers in
financial economics and find virtually all of the material
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in this book to be of great intellectual interest. The capital
asset pricing model, the arbitrage pricing model, the effi-
cient markets hypothesis, the option-pricing model, and the
other centerpieces of modern financial theory are as much
intellectually engaging subjects as they are of immense
practical importance for the sophisticated investor.

In our effort to link theory to practice, we also have
attempted to make our approach consistent with that of
the CFA Institute. In addition to fostering research in
finance, the CFA Institute administers an education and
certification program to candidates seeking designation
as a Chartered Financial Analyst (CFA). The CFA cur-
riculum represents the consensus of a committee of dis-
tinguished scholars and practitioners regarding the core of
knowledge required by the investment professional.

Many features of this text make it consistent with and
relevant to the CFA curriculum. Questions adapted from
past CFA exams appear at the end of nearly every chapter,
and references are listed at the end of the book. Chapter 3
includes excerpts from the “Code of Ethics and Standards
of Professional Conduct” of the CFA Institute. Chapter 28,
which discusses investors and the investment process,
presents the CFA Institute’s framework for systematically
relating investor objectives and constraints to ultimate
investment policy. End-of-chapter problems also include
questions from test-prep leader Kaplan Schweser.

In the Thirteenth Edition, we have continued our sys-
tematic presentation of Excel spreadsheets that will allow
you to explore concepts more deeply. These spreadsheets,
available in Connect and on the student resources site
(www.mhhe.com/Bodiel3e), provide a taste of the sophis-
ticated analytic tools available to professional investors.

UNDERLYING PHILOSOPHY

While the financial environment is constantly evolving,
many basic principles remain important. We believe that
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fundamental principles should organize and motivate all
study and that attention to these few central ideas can sim-
plify the study of otherwise difficult material. These prin-
ciples are crucial to understanding the securities traded in
financial markets and in understanding new securities that
will be introduced in the future, as well as their effects on
global markets. For this reason, we have made this book the-
matic, meaning we never offer rules of thumb without refer-
ence to the central tenets of the modern approach to finance.

The common theme unifying this book is that security
markets are nearly efficient, meaning most securities are
usually priced appropriately given their risk and return
attributes. Free lunches are rarely found in markets as
competitive as the financial market. This simple observa-
tion is, nevertheless, remarkably powerful in its implica-
tions for the design of investment strategies; as a result, our
discussions of strategy are always guided by the implica-
tions of the efficient markets hypothesis. While the degree
of market efficiency is, and always will be, a matter of
debate (in fact we devote a full chapter to the behavioral
challenge to the efficient market hypothesis), we hope our
discussions throughout the book convey a good dose of
healthy skepticism concerning much conventional wisdom.

Distinctive Themes
Investments is organized around several important themes:

1. The central theme is the near-informational-efficiency
of well-developed security markets, such as those in the
United States, and the general awareness that competi-
tive markets do not offer “free lunches” to participants.

A second theme is the risk-return trade-off. This
too is a no-free-lunch notion, holding that in competi-
tive security markets, higher expected returns come
only at a price: the need to bear greater investment
risk. However, this notion leaves several questions un-
answered. How should one measure the risk of an as-
set? What should be the quantitative trade-off between
risk (properly measured) and expected return? The ap-
proach we present to these issues is known as modern
portfolio theory, which is another organizing principle
of this book. Modern portfolio theory focuses on the
techniques and implications of efficient diversification,
and we devote considerable attention to the effect of
diversification on portfolio risk as well as the implica-
tions of efficient diversification for the proper measure-
ment of risk and the risk—return relationship.

2. This text places great emphasis on asset allocation.
We prefer this emphasis for two important reasons. First,
it corresponds to the procedure that most individuals actu-
ally follow. Typically, you start with all of your money in
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a bank account, only then considering how much to invest
in something riskier that might offer a higher expected
return. The logical step at this point is to consider risky
asset classes, such as stocks, bonds, or real estate. This
is an asset allocation decision. Second, asset allocation
is the primary determinant of the risk—return profile
of the investment portfolio, and so it deserves primary
attention in a study of investment policy.

. This text offers a broad and deep treatment of
futures, options, and other derivative security
markets. These markets are both crucial and inte-
gral to the financial universe. Your only choice is to
become conversant in these markets—whether you are
to be a finance professional or simply a sophisticated
individual investor.

NEW IN THE THIRTEENTH EDITION

The following is a guide to changes in the Thirteenth Edi-
tion. This is not an exhaustive road map, but instead is
meant to provide an overview of substantial additions and
changes to coverage from the last edition of the text.

Chapter 1 The Investment Environment

The chapter addresses recent controversies about stake-
holder capitalism and ESG investing. It also further
expands its treatment of Fintech, cryptocurrencies, and
other digital assets.

Chapter 2 Asset Classes and Financial
Instruments

The chapter addresses changes in markets, most notably
the replacement of LIBOR with new rates such as SOFR.

Chapter 3 How Securities Are Traded
New sections on SPACs, order internalization, and the
GameStop squeeze have been added to the chapter.

Chapter 5 Risk, Return, and the Historical Record
In addition to thorough updating, this chapter has been
extensively reorganized to improve flow and understanding.

Chapter 10 Arbitrage Pricing Theory and Multi-
factor Models of Risk and Return

The discussion of multifactor models has been updated
and expanded, with a focus on the adoption of new vari-
ants such as the Fama-French five-factor model.

Chapter 11 The Efficient Market Hypothesis

The debate on efficient markets has been further devel-
oped. The chapter now includes a discussion of Shiller’s
fads hypothesis, as well as new material on extra-market
risk factors, and a discussion of the challenges posed by
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data snooping for the interpretation of empirical evidence
on risk and return.

Chapter 12 Behavioral Finance and Technical
Analysis

The material on behavioral finance now includes confir-
mation bias. The section on technical analysis includes a
new discussion of machine learning.

Chapter 13 Empirical Evidence on Security
Returns

This chapter has been extensively rewritten. Older mate-
rial has been replaced with treatments of issues such as
the so-called factor zoo, appropriate criteria for accepting
a new risk factor, and the implications of disaster risk for
the equity risk premium.

Chapter 15 The Term Structure of Interest Rates
Market segmentation is now included as another potential
explanation of the term structure.

Chapter 17 Macroeconomic and Industry Analysis
The discussion of the macroeconomy has been updated to
include lessons learned during the COVID-19 pandemic,
particularly the implications of supply side and supply
chain issues for inflation.

Chapter 23 Futures, Swaps, and Risk
Management

The treatment of interest rate swaps has been updated to
account for the transition away from the LIBOR rate.

Chapter 26 Alternative Assets
This chapter, originally entitled Hedge Funds now has a
wider focus on Alternative Assets. It includes substantial
coverage of private equity, including angel investing, ven-
ture capital, and leveraged buyouts.

Chapter 28 Investment Policy and the Frame-
work of the CFA Institute

This chapter has been substantially reorganized, in par-
ticular, its treatment of tax sheltering and top-down asset
allocation.

ORGANIZATION AND CONTENT

The text is composed of seven sections that are fairly
independent and may be studied in a variety of sequences.
Because there is enough material in the book for a
two-semester course, clearly a one-semester course will
require the instructor to decide which parts to include.
Part One is introductory and contains important institu-
tional material focusing on the financial environment. We
discuss the major players in the financial markets, provide
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an overview of the types of securities traded in those mar-
kets, and explain how and where securities are traded. We
also discuss in depth mutual funds and other investment
companies, which have become an increasingly important
means of investing for individual investors. Perhaps most
important, we address how financial markets can influence
all aspects of the global economy, as in 2008.

The material presented in Part One should make it possi-
ble for instructors to assign term projects early in the course.
These projects might require the student to analyze in detail
a particular group of securities. Many instructors like to
involve their students in some sort of investment game, and
the material in these chapters will facilitate this process.

Parts Two and Three contain the core of modern
portfolio theory. Chapter 5 is a general discussion of risk
and return, making the general point that historical returns
on broad asset classes are consistent with a risk-return
trade-off and examining the distribution of stock returns.
We focus more closely in Chapter 6 on how to describe
investors’ risk preferences and how they bear on asset
allocation. In the next two chapters, we turn to portfolio
optimization (Chapter 7) and its implementation using
index models (Chapter 8).

After our treatment of modern portfolio theory in Part
Two, we investigate in Part Three the implications of that
theory for the equilibrium structure of expected rates of
return on risky assets. Chapter 9 treats the capital asset
pricing model and Chapter 10 covers multifactor descrip-
tions of risk and the arbitrage pricing theory. Chapter 11
covers the efficient market hypothesis, including its ratio-
nale as well as evidence that supports the hypothesis and
challenges it. Chapter 12 is devoted to the behavioral cri-
tique of market rationality. Finally, we conclude Part Three
with Chapter 13 on empirical evidence on security pricing.
This chapter contains evidence concerning the risk—return
relationship, as well as liquidity effects on asset pricing.

Part Four is the first of three parts on security valu-
ation. This part treats fixed-income securities—bond
pricing (Chapter 14), term structure relationships (Chap-
ter 15), and interest-rate risk management (Chapter 16).
Parts Five and Six deal with equity securities and deriva-
tive securities. For a course emphasizing security analysis
and excluding portfolio theory, one may proceed directly
from Part One to Part Four with no loss in continuity.

Finally, Part Seven considers several topics important
for portfolio managers, including performance evaluation,
international diversification, active management, and
practical issues in the process of portfolio management.
This part also contains a chapter on alternative assets,
with an emphasis on hedge funds and private equity.



Distinctive Features

This book contains several features designed to
make it easy for students to understand, absorb, and
apply the concepts and techniques presented.

Concept Check 9.2

Data from the last 95 years for the broad U.S. equity market yield the following statistics: average excess return,
8.9%; standard deviation, 20.3%.

A unique feature of this book! These self-
test questions and problems found in the
body of the text enable the students to

Q

To the extent that these averages approximated investor expectations for the period, what must have been
the average coefficient of risk aversion?

o

If the coefficient of risk aversion were actually 3.5, what risk premium would have been consistent with the
market’s historical standard deviation?

determine whether they’ve understood
the preceding material. Detailed solutions
are provided at the end of each chapter.

High Flyer Industries has just paid its annual dividend of $3 per share. The dividend is
expected to grow at a constant rate of 8% indefinitely. The beta of High Flyer stock is 1.0,
the risk-free rate is 6%, and the market risk premium is 8%. What is the intrinsic value of the
stock? What would be your estimate of intrinsic value if you believed that the stock was
riskier, with a beta of 1.25?

Because a $3 dividend has just been paid and the growth rate of dividends is 8%, the
forecast for the year-end dividend is $3 x 1.08 = $3.24. The market capitalization rate (using
the CAPM) is 6% + 1.0 x 8% = 14%. Therefore, the value of the stock is

Voo D1 $324

Tk-—g 14— 08 = $54

If the stock is perceived to be riskier, its value must be lower. At the higher beta, the
market capitalization rate is 6% + 1.25 x 8% = 16%, and the stock is worth only

$3.24

T6-08" $40.50

Example The Constant-Growth DDM

WORDS FROM THE

Short articles and financial coverage
adapted from business periodicals, such
as The Wall Street Journal, are included

in boxes throughout the text. The articles
are chosen for real-world relevance and

clarity of presentation.

WORDS FROM THE STREET

XiX

«  NUMBERED EXAMPIES

are integrated throughout chapters.

Using the worked-out solutions to these
examples as models, students can learn
how to solve specific problems step-by-
step as well as gain insight into general
principles by seeing how they are applied
to answer concrete questions.

‘What Level of Risk Is Right for You?

No risk, no reward. Most people intuitively understand that they
have to bear some risk to achieve an acceptable return on their
investment portfolios.

But how much risk s right for you? If your investments turn
sour, you may put at jeopardy your ability to retire, to pay for
your kid's college education, or to weather an unexpected
need for cash. These worst-case scenarios focus our attention
on how to manage our exposure to uncertainty.

Assessing—and quantifying—risk aversion is, to put it mildly,
difficult. It requires confronting at least these two big questions.

First, how much investment risk can you afford to take?
If you have a steady high-paying job, for example, you have
greater ability to withstand investment losses. Conversely, if
you are close to retirement, you have less ability to acjust your
lifestyle in response to bad investment outcomes.

Second, you need to think about your personality and
decide how much risk you can tolerate. At what point will you
be unable to sleep at night?

To help clients quantify their risk aversion, many financial
firms have designed quizzes to help people determine whether
they are conservative, moderate, or aggressive investors.
These quizzes try to get at clients’ attitudes toward risk and
their capacity to absorb investment losses.

Here is a sample of the sort of questions that can shed light
on an investor's risk tolerance.

MEASURING YOUR RISK TOLERANCE

Circle the letter that corresponds to your answer.

The stock market fell by more than 30% in 2008. If you had

been holding a substantial stock investment in that year,

which of the following would you have done?

a. Sold off the remainder of your investment before it had
the chance to fall further.

=

Stayed the course with neither redemptions nor

purchases.

¢ Bought more stock, reasoning that the market is now
cheaper and therefore offers better deals,

The value of one of the funds in your 401(k) plan (your pri-

mary source of retirement savings) increased 30% last year.

N

4. Atthe end of the month, you find yourself

a. Short of cash and impatiently waiting for your next
paycheck.
Not overspending your salary, but not saving very much.

oo

With a comfortable surplus of funds to put into your sav-

ings account.

5. You are 30 years old and enrolling in your company’s
retirement plan, and you need to allocate your contribu-
tions across 3 funds: a money market account, a bond
fund, and a stock fund. Which of these allocations sounds
best to you?

Invest everything in a safe money-market fund.

Split your money evenly between the bond fund and

stock fund

v a

o

Put everything into the stock fund, reasoning that by the
time you retire, the year-to-year fluctuations in stock,
returns will have evened out.

o

You are a contestant on Let's Make a Deal, and have just
won $1,000. But you can exchange the winnings for two
random payoffs. One is a coin flip with a payoff of $2,500
if the coin comes up heads. The other is a flip of two coins
with a payoff of $6,000 if both coins come up heads. What
will you do?

a. Keep the $1,000 in cash

b. Choose the single coin toss.

¢ Choose the double coin toss.

~

Suppose you have the opportunity to invest in a start-up
firm. If the firm is successful, you will multiply your invest-
ment by a factor of ten. But f it fails, you will lose everything.
You think the odds of success are around 20%. How much
would you be willing to invest in the start-up?

a. Nothing

b. 2 months’ salary

¢ 6 months’ salary

Now imagine that to buy into the start-up you will need to
borrow money. Would you be willing to take out a $10,000
Ioan to make the investment?

®©




eXcel APPLICATIONS: Two—Security Model

The Thirteenth Edition features Excel
Spreadsheet Applications with Excel
questions. A sample spreadsheet is
presented in the text with an interactive
version available in Connect and on the
student resources site at www.mhhe
.com/Bodie13e.

EXCELEXHIBITS

Selected exhibits are set as Excel
spreadsheets, and the accompanying
files are available in Connect and on the
student resources site at www.mhhe
.com/Bodie13e.

he accompanying spreadsheet can be used to analyze  Table 7.1. This spreadsheet is available in Connect o through
the return and risk of a portfolio of two risky assets. The  your course instructor.
model calculates expected retum and volatility for varying
weights of each security as well as the optimal risky and mini-  Excel Question
mum-variance portfolios. Graphs are automatically generated 1 5upnose your target expected rate of return is 11%
for various model inputs. The model allows you to specify a
target rate of return and solves for optimal complete portfolios @ Wieslin el iy pei e U e HEs e
composed of the risk-free asset and the optimal risky portfo- et
lio. The spreadsheet is constructed using the two-security b. Whatis the standard deviation of that portfolio?
retum data (expressed as decimals, not percentages) from . Whatis the composition of that portfolio?
x [ < ) e v

1

2 Expocted | Standard_| Correlaion

3 Return | Deviation | Cooffciont | Covariance

4 [ seariyt 008 o1z 05 oo

5 | seany2 013 02

O e 005 o &

7 3

o | o | wagn Expered | sunaod | oo | |

9 | Security1 | securiy2 Rotun | _Deviation | _Volatity | &

0 T o 008000 012000 | 025000

n 05 o1 008500 011559 | 030281

2 08 02 005000] 011454 | 034922 o I

1 07 03 009500 _0116% | o038aza o T ——
18 06 [ 010000 012264 | 040771 ‘Standard Deviaton (%)

A B c D E F G

1 Time until PV of CF Column (C)
2 Payment (Discount rate = times
3 Period | (Years) | Cash Flow 5% per period) Weight* Column (F)
4 | A. 8% coupon bond 1 0.5 40 38.095 0.0395 0.0197
5 2 1.0 40 36.281 0.0376 0.0376
6 3 1.5 40 34.554 0.0358 0.0537
7 4 20 1040 855611 0.8871 1.7741
8 Sum: 964.540 1.0000 1.8852
9
10 | B. Zero-coupon 1 05 [ 0.000 0.0000 0.0000
11 2 1.0 0 0.000 0.0000 0.0000
12 3 15 ) 0.000 0.0000 0.0000
13 4 20 1000 822.702 1.0000 2.0000
14 Sum: 822.702 1.0000 2.0000
15
16 int rate: |0.05
17
18 | "Weight = Present value of each payment (column E) divided by the bond price.

Spreadsheet 16.1

Calculating the duration of two bonds

Column sums subject to rounding error.

. The Fisher equation tells us that the real interest rate approximately equals the nominal rate minus
the inflation rate. Suppose the inflation rate increases from 3% to 5%. Does the Fisher equation
imply that this increase will result in a fall in the real rate of interest? Explain

=

You've just stumbled on a new dataset that enables you to compute historical rates of return on
U.S. stocks all the way back to 1880. What are the advantages and disadvantages in using these
data to help estimate the expected rate of return on U.S. stocks over the coming year?

The Narnian stock market had a rate of return of 45% last year, but the inflation rate was 30%
‘What was the real rate of return to Narnian investors?
. You have $5,000 to invest for the next year and are considering three alternatives:

Practice questions for the CFA® exams pro-
vided by Kaplan Schweser, A Global Leader
in CFA® Education, are available in selected
chapters for additional test practice. Look
for the Kaplan Schweser logo. Learn more at
www.schweser.com.

PROBLEM SETS

We strongly believe that practice in solving
problems is critical to understanding invest-
ments, so each chapter provides a good
variety of problems. Select problems and
algorithmic versions are assignable within
Connect.

KAPLA N) 5. Characterize each company in the previous problem as underpriced, overpriced, or properly priced.
6. What is the expected rate of return for a stock that has a beta of 1.0 if the expected return on the
SCHWESER market is 15%?
KAPLAN) « 15%
b. More than 15%.
ScHwEsER c. Cannot be determined without the risk-free rate.
IKAPLAN) 7. Kaskin, Inc., stock has a beta of 1.2 and Quinn, Inc., stock has a beta of .6. Which of the follow-
ing statements is most accurate?
SCHWESER a. The expected rate of return will be higher for the stock of Kaskin, Inc., than that of Quinn,
Inc.
b. The stock of Kaskin, Inc., has more total risk than the stock of Quinn, Inc.
. The stock of Quinn, Inc., has morg systemal sk than that of Kaskin, Inc.

XX



We provide several questions adapted
for this text from past CFA examinations
in applicable chapters. These questions
represent the kinds of questions that
professionals in the field believe are
relevant to the “real world.” Located at
the back of the book is a listing of each
CFA question and the level and year

of the CFA exam it was included in for
easy reference.

EXCELPROBIEMS

Selected chapters contain problems,
denoted by an icon, specifically linked to
Excel templates that are available in Con-
nect and on the student resource site at
www.mhhe.com/Bodie13e.

CFAo)
@OBLI:.\IS

fund provision and either refunding or call protection.
a. Describe a sinking fund provision.
b. Explain the impact of a sinking fund provision on:

i. The expected average life of the proposed security.

Leaf Products may issue a 10-year maturity fixed-income security, which might include a sinking

ii. Total principal and interest payments over the life of the proposed security.

¢. From the investor’s point of view, explain the rationale for demanding a sinking fund provision

$50 per share.
a

How much in cash or securities must you put into your brokerage account if the broker’s
initial margin requirement is 50% of the value of the short position?

. How high can the price of the stock go before you get a margin call if the maintenance
‘margin is 30% of the value of the short position?

E-INVESTMENTS EXERCISES

the forecast for U.S. inflation for the next year?

in (42

How does the current real rate compare to its historical average?

The OECD regularly publishes its economic outlook for the G20 countries as well as the
world as a whole. You can find a recent report at www.oecd.org/economic-outiook. What is

2. What is the one-year nominal interest rate on 1-year Treasury securities? You can find this at
the St. Louis Fed data site fred.stlouisfed.org.

3. What s the expected real rate based on your answers to (1) and (2)?

4. What is the real rate of interest on one-year inflation-protected T-bonds (TIPS)? You can also
find this at the St. Louis Fed site, or from the online version of The Wall Street Journal, online.
wsj.com. Look for the tab for Markets, then Market Data.

5. Is the value for the expected real rate that you found in (3) consistent with the value you found

world.
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2. Bonds of Zello Corporation with a par value of $1,000 sell for $960, mature in five years, and
have a 7% annual coupon rate paid semiannually.
a. Calculate the:
i. Current yield
ii. Yield to maturity to the nearest whole percent (i.e., 3%, 4%, 5%, etc.).
iii. Realized compound yield for an investor with a 3-year holding period and a reinvestment
rate of 6% over the period. At the end of three years, the 7% coupon bonds with two years
remaining will sell to yield 7%.
b. Cite one major shortcoming for each of the following fixed-income yield measures:
i. Current yield.
ii. Yield to maturity.
iii. Realized compound yield.
3. On May 30, 2023, Janice Kerr is considering one of the newly issued 10-year AAA corporate
bonds shown in the following exhibit
Description Coupon Price Callable Call Price
Sentinal, due May 30, 2033 4.00% 100 Noncallable NA
Colina, due May 30, 2033 4.20% 100 Currently callable 102
$49.75 500 $50.25 100
4950 800 51.50 100
49.25 500 54.75 300
49.00 200 5825 100
4850 600
a. If a market buy order for 100 shares comes in, at what price will it be filled?
b. At what price would the next market buy order be filled?
¢. Tf you were a security dealer, would you want to increase or decrease your inventory of this
stock?
9. You are bullish on Telecom stock. The current market price is $50 per share, and you have @ Xcel
$5,000 of your own to invest. You borrow an additional $5,000 from your broker at an interest m;‘::‘;‘;“m‘mmmh
rate of 8% per year and invest $10,000 in the stock.
a. What will be your rate of return if the price of Telecom stock goes up by 10% during the next
year? The stock currently pays no dividends.
b. How far does the price of Telecom stock have to fall for you to get a margin call if the main-
tenance margin is 30%? Assume the price fall happens immediately
10. You are bearish on Telecom and decide to sell short 100 shares at the current market price of

eXcel
Please visitus at
wwwmhhe.com/Bodie13e

These exercises provide students with
simple activities to enhance their experi-
ence using the Internet. Easy-to-follow
instructions and questions are presented so
students can utilize what they have learned
in class and apply it to today’s data-driven
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Tools to enhance your unique voice 65%

Want to build your own course? No problem. Prefer to use an .
OLC-aligned, prebuilt course? Easy. Want to make changes throughout Less Time
the semester? Sure. And you’ll save time with Connect’s auto-grading, too. Grading

A unique path for each student

In Connect, instructors can assign an adaptive reading
experience with SmartBook® 2.0. Rooted in advanced
learning science principles, SmartBook 2.0 delivers
each student a personalized experience, focusing
students on their learning gaps, ensuring that the time
they spend studying is time well-spent.

— - mheducation.com/highered/connect/smartbook
Affordable solutions, Solutions for
added value your challenges
Make technology work for you with A product isn’t a solution. Real
LMS integration for single sign-on access, solutions are affordable, reliable,
mobile access to the digital textbook, and come with training and ongoing
and reports to quickly show you how support when you need it and how you
each of your students is doing. And with want it. Visit supportateverystep.com
our Inclusive Access program, you can for videos and resources both you
provide all these tools at the lowest and your students can use throughout
available market price to your students. the term.

Ask your McGraw Hill representative for
more information.




Students
Get Learning that Fits You

Effective tools for efficient studying

Connect is designed to help you be more productive with simple, flexible, intuitive tools that maximize
your study time and meet your individual learning needs. Get learning that works for you with Connect.

Study anytime, anywhere

Download the free ReadAnywhere® app and
access your online eBook, SmartBook® 2.0,

or Adaptive Learning Assignments when it's
convenient, even if you're offline. And since
the app automatically syncs with your Connect
account, all of your work is available every time
you open it. Find out more at
mheducation.com/readanywhere

“I really liked this
app—it made it easy
to study when you
don't have your text-
book in front of you.”

- Jordan Cunningham,
Eastern Washington University

=| O : .
/\/] Everything you need in one place
E| |:| Your Connect course has everything you need—whether reading your digital eBook

or completing assignments for class, Connect makes it easy to get your work done.

———

Learning for everyone

McGraw Hill works directly with Accessibility
Services Departments and faculty to meet the
learning needs of all students. Please contact your
Accessibility Services Office and ask them to email
accessibility@mheducation.com, or visit
mheducation.com/about/accessibility

for more information.
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INSTRUCTOR LIBRARY

The Connect Instructor Library is your repository for
additional resources to improve student engagement in
and out of class. You can select and use any asset that
enhances your lecture. The Connect Instructor Library
includes all of the instructor supplements for this text.

o Solutions Manual Updated by Nicholas Racculia,
Saint Vincent College, in close collaboration with the
authors, this Manual provides detailed solutions to the
end-of-chapter problem sets.

Test Bank The Test Bank has been revised to improve
the quality of questions. Each question is ranked by
level of difficulty, which allows greater flexibility in
creating a test and also provides a rationale for the
solution.

Test Builder Available within Connect, Test Builder
is a cloud-based tool that enables instructors to for-
mat tests that can be printed or administered within an
LMS. Test Builder offers a modern, streamlined inter-
face for easy content configuration that matches course
needs, without requiring a download.

Test Builder allows you to:

Access all test bank content from a particular title.
Easily pinpoint the most relevant content through
robust filtering options.

Manipulate the order of Questions or scramble
questions and/or answers.

Pin questions to a specific location within a test.
Determine your preferred treatment of algorithmic
questions.

Choose the layout and spacing.

Add instruc tions and configure default settings.
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Test Builder provides a secure interface for better pro-
tection of content and allows for just-in-time updates
to flow directly into assessments.

Instructor’s Manual The Manual has been revised
and improved for this edition. Each chapter includes a
Chapter Overview, Learning Objectives, and Presenta-
tion of Material.

PowerPoint Presentation These presentation slides
contain figures and tables from the text, key points,
and summaries in a visually stimulating collection of
slides that you can customize to fit your lecture.

STUDENT STUDY CENTER

The Connect Student Study Center is the place for stu-
dents to access additional resources. The Student Study
Center:

Offers students quick access to the recommended
study tools, Excel files and templates, a listing of
related Web sites, lectures, eBooks, and more.
Provides instant practice material and study questions,
easily accessible on the go.

Students can also access the text resources at www.mhhe.
com/Bodiel3e.

STUDENT PROGRESS TRACKING

Connect keeps instructors informed about how each stu-
dent, section, and class is performing, allowing for more
productive use of lecture and office hours. The progress-
tracking function enables you to:

o View scored work immediately and track individual
or group performance with assignment and grade

reports.
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Access an instant view of student or class performance
relative to learning objectives.

Collect data and generate reports required by many accred-
itation organizations, such as the AACSB and AICPA.

MCGRAW HILL CUSTOMER CARE
CONTACT INFORMATION

At McGraw Hill, we understand that getting the most
from new technology can be challenging. That’s why
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our services don’t stop after you purchase our products.
You can email our product specialists 24 hours a day
to get product training online. Or you can search our
knowledge bank of frequently asked questions on our
support site.

For customer support, call 800-331-5094 or visit
www.mhhe.com/support. One of our technical sup-
port analysts will be able to assist you in a timely
fashion.
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