Business Finance Essentials is a text designed to provide students with an opportunity to learn the fundamentals of business finance
without the additional cost of a textbook. This book has been developed with over a decade of classroom use in both face-to-face
and online classes at Pittsburg State University. The goal was to create a resource to introduce students to the important elements
that go into financial decision making which applies to corporations and their own personal lives in a simple framework. Whether
it is learning about time value of money, bonds, capital budgeting or retirement planning, this book should make that process as
straight-forward as possible. With the explosion of Open Educational Resource materials over the past few years, we saw this as a
tool that could be made available to faculty as a launching point for their courses. Using a Creative Commons license that allows
users to modify it to their needs with their own additions or through adding other resources, it is intended as not the final product,
but the starting point. We hope that this process will keep the material current and flexible enough to help students gain not only
a better grasp of finance, but also an interest in the field.
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Introduction

Dr. Kevin Bracker, Dr. Fang Lin and Jennifer Pursley

About Business Finance Essentials

Business Finance Essentials is a text designed to provide students with an opportunity to learn the fundamentals of
business finance without the additional cost of a textbook. This book has been developed with over a decade of
classroom use in both face-to-face and online classes at Pittsburg State University. The goal was to create a resource to
introduce students to the important elements that go into financial decision making which applies to corporations and
their own personal lives in a simple framework. Whether it is learning about time value of money, bonds, capital
budgeting or retirement planning, this book should make that process as straight-forward as possible. With the
explosion of Open Educational Resource materials over the past few years, we saw this as a tool that could be made
available to faculty as a launching point for their courses. Using a Creative Commons license that allows users to
modify it to their needs with their own additions or through adding other resources, it is intended as not the final
product, but the starting point. We hope that this process will keep the material current and flexible enough to help
students gain not only a better grasp of finance, but also an interest in the field.

Open Education Resources

Business Finance Essentials is an Open Educational Resource that has been released under an open license that permits
free use and allows editing. The open license retains author copyright but gives users permission to engage in the 5Rs
of OER:

Retain -right to store, download, duplicate, etc.

Reuse -right to use in the classroom, on a website, in a video, etc.

Revise -right to edit the work, adapt it, modify it, translate it, etc.

Remix -right to combine this resource with other open resources to create a new work

A

Redistribute -share the original work, a mixed work, or a revised work with others.



A YouTube element has been excluded from this version of the text. You can view it online here:
https://businessfinanceessentials.pressbooks.com/?p=4

This work is licensed under a Creative Commons Attribution-

NonCommercial 4.0 International license, CC BY-NC 4.0. Details about
this license: ® @

1. Users can engage in the 5Rs of OER as long as the provide attribution

to the authors, see the How to Provide Attribution section below.
2. Users are not allowed to use the work, or derivative works, for any

commercial purpose.

Business Finance Essentials by Bracker, Lin, and Pursley licensed under CC BY-NC 4.0

Business Finance Essentials was built using the book production software, PressBooks. Our Creative Commons license
allows you to edit and share the work as long as you provide attribution to the authors and use the work only for non-

commercial purposes. See the steps below for instructions on how to edit this textbook.
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1. Create a PressBooks account (The free plan has a 5SMB limit and includes watermarks in EPUB, MOBI and PDF
exports). Make sure to register your book now, so you can create a copy of this textbook to edit.

Navigate to the Tools option in the left hand menu

Select Import

Use the drop down menu to select the Import Type, Web page or Pressbooks webbook

For the Import Source, select Import from URL

Copy the URL of Business Finance Essentials and paste it into the dialog box

Click Begin Import

Select Chapter(s) you wish to edit

© *® Nk »DN

Click Import Selection

Once you have imported the text, you are free to tailor it for your classroom. For edited works, be sure to use the new
Pressbook URL or export the edited versions to EPUB, MOBI or PDF.

For technical assistance importing this textbooks, contact Pressbooks Help.

About the Authors

Kevin Bracker, Ph.D.

Dr. Kevin Bracker is a Professor of Finance in the Kelce College of Business at Pittsburg
State University. He received a Ph.D. in Finance from the University of Kansas in
December, 1995, with his doctoral research focusing on understanding and forecasting
correlations across international equity markets. Kevin has published in a wide range of
academic journals, contributing to the following literature: international equity markets,
futures markets, prediction markets, bank risks, the impact of R & D on firm value, and
financial education. He received the Kelce School of Business “Excellence in Research”
award in 1999 and has participated at professional association conferences, presenting
papers, serving as a reviewer, and chairing research presentation seminars. He has also

served as a reviewer for several academic journals.

Kevin currently teaches business finance (traditional/online) and investments courses. He

has received the “Outstanding Faculty Award” for the College of Business three times
(2008, 2010 and 2012), has been nominated by students on several occasions for the
University “Outstanding Faculty Award” and received the award (one of three recipients) in 2003. Kevin’s passion as a
professor is the opportunity to teach and interact with students in and beyond the traditional classroom. He has
published journal articles with students, been a faculty advisor to the PSU Finance Club since arriving at the University
in 1995, and served as a faculty mentor to the CFA Institute Research Challenge team starting in the fall of 2011. Kevin
earned his Chartered Financial Analyst designation in 2003 and has sponsored several students for CFA Student
Scholarships since that time.

Outside of his role as a professor, Kevin is married (Debbi Bracker) and has one daughter (Sarah Bracker). He stays
active with a variety of outdoor activities including running, biking and backpacking. He has also been known to spend
way too much time in the fall/winter watching NFL football and managing his fantasy football teams.
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Fang Lin, Ph.D.

Jennifer Pursley, MS

students located in Pittsburg, Kansas. PSU offers over 100 academic programs
within the college of Arts and Sciences, Business, Education, and
Technology. Pittsburg State University is not just your ordinary university.
Many colleges can boast a small student to faculty ratio, a nicely sized institution
with qualified faculty. But the unique advantages of selecting Pitt State for your
higher education are significant and include...

* Our esteemed Kelce College of Business, which has been continually
accredited by the AACSB, as well as numerous top-shelf undergraduate and
graduate programs in a variety of academic areas including pre-med, nursing,
education, music, design, broadcasting, and much more.

* The Kansas Technology Center, which offers a number of internationally

recognized technology programs.

* The Bicknell Family Center for the Arts is the region’s premiere destination

Dr. Fang Lin is an Assistant Professor of Finance in the Kelce College of Business at
Pittsburg State University. Professor Lin holds a Ph.D. degree in Finance from the
University of Oklahoma, and he also holds a master’s degree from the University of
Nevada Las Vegas and a bachelor’s degree from East China University of Science and
Technology. His research interests are primarily in the area of empirical corporate
finance, with a focus on corporate bond issuance, executive compensation, innovation,
and energy markets. His articles have been published in the Journal of Corporate Finance
and he has presented at several academic conferences.

At PSU, Fang has been teaching business finance, financial institutions and markets,
risk management and insurance, and seminar in financial management. He received the
“Excellence in Teaching” award from the Kelce College of Business in 2017. In his
spare time, Fang enjoys travelling and sports, and he is becoming an avid runner.

Jennifer Pursley is a Faculty Development Specialist in the Center for Teaching,
Learning and Technology at Pittsburg State University. Jennifer completed a Master’s
of Science in Mathematics from Pittsburg State University in 2006 and a Master’s of
Science in Finance from the University of Kansas in 2008. She has over ten years of
experience teaching Mathematics courses face-to-face, online and hybrid. In addition to
Mathematics and Finance, Jennifer’s professional interests include: Open Educational
Resources, professional development, online course design, Quality Matters,

accessibility, and general education.

Pittsburg State University

Pittsburg State University, known as Pitt State or
PSU, is a public university with over 7,000




for the fine and performing arts. Designed and constructed by the world’s most renowned theater architects, this
$33 million facility features a 1,100-seat performance hall, a 250-seat theater, a 3,500 square-foot art gallery and
state-of-the-art technology.

* Two new state-of-the-art centers for student health: the Student Recreation Center and the Student Health Center.

* Strong support from alumni and friends — Pitt State just successfully completed its 10-year, $120 million capital

campaign for scholarships, programs and more.
* New apartment-style living for students in the modern Crimson Commons housing complex.

* More GTE Academic All-Americans than any other NCAA Division II institution this decade, as well as a well-
known athletics program that brings students and community members together to cheer on the Gorillas!

* Reasonable, flat-rate tuition that extends well beyond the borders of Kansas. Our Gorilla Advantage program makes
it possible for students in multiple counties surrounding Kansas to attend Pitt State at in-state rates. Qualified
students who live outside of these areas, can take advantage of our new Gorilla Edge program, which allows

students in Missouri, Oklahoma, Arkansas and Texas to attend Pitt State at a reduced rate.

A YouTube element has been excluded from this version of the text. You can view it online here:
https://businessfinanceessentials.pressbooks.com/?p=4

The Kelce College of Business at Pittsburg State University is among the nation’s leading business schools for quality,
high standards, and value. With a mission of offering a well-rounded, world-class education that engages students and
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prepares them for a future in the business world, the Gladys A. Kelce College of Business stands out as one of the

premier business colleges in the country.

Kelce College of Business Accreditation, Rank and Recognition:

Accredited by the AACSB
Annually ranked among the Best Business Schools in the country by the Princeton Review
Ranked among the top 5 Family Friendly business schools in the country

In 2018, the Accounting Degree Review ranked the Kelce College #6 in the nation for programs offering degrees with

forensic accounting.

AACSB
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Attributions

Video: OER (Open Educational Resources) Introduction II by shelleynvcc licensed under CC BY 3.0

Cover Image mixed from: Lower Manhattan “Wall Street Bull” by David Ohmer licensed under CC BY 2.0

Open Educational Resources Section mixed from: OER PCC by Walter Butler licensed under CC BY 4.0
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Chapter 1 -Introduction to Financial Management

Dr. Kevin Bracker, Dr. Fang Lin and Jennifer Pursley

Chapter Learning Objectives

After completing this chapter, students should be able to

Define what is meant by finance and describe some of its primary areas

Define and compare/contrast sole proprietorships, partnerships, and corporations

Identify key advantages/disadvantages of the corporate form of ownership

Define and identify key characteristics of stocks and bonds

Define the primary goal of financial management and identify the three elements that impact achieving that goal
Explain and apply the concept of risk aversion

Explain how social responsibility and ethical behavior is consistent with maximizing shareholder wealth

Define the concept of agency relationships and explain how they influence the goal of maximizing shareholder
wealth

What is Finance?
There are many different definitions of finance, but for the purposes of this course, we are going to define it as follows:
Finance refers to the process of allocating capital in order to optimize the risk-adjusted expected return on that capital.

This can apply to corporate finance where firms are allocating capital across various operations within the firm, making
decisions which long-term projects they should undertake, developing dividend policy, planning how to raise funding,
etc. It can also apply to banking where financial institutions evaluate who to lend money to and how much to charge
in interest rates. It can apply to personal finance where individuals develop budgets to manage their spending and make

investments to meet future goals, such as retirement.
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There are several primary areas of finance. These include:

Commercial Banking/Financial Institutions

+ Commercial banks, credit unions, insurance companies and countless other financial institutions are an important
part of the financial landscape. These institutions deal with financial concerns such as risk management, time value
of money, financial intermediation, providing short-term and long-term financing to individuals and businesses,

payment processing, and many other activities critical to the financial environment.
* Banks and other similar financial institutions are among the primary employers in the field of finance.

+ While we will deal with some issues that are of concern to these financial institutions (time value of money, risk/
return analysis, types of financial instruments, etc.), this class will not be primarily focused on banking-related

issues.

Investments

* One of the common images associated with finance is the stock market. The field of investments deals with stocks,
bonds, options, mutual funds, futures, and many other financial instruments.

* Some of the key considerations in the field of investments include valuation analysis, risk/return analysis,
diversification, and fit (by fit we mean that what may be a good investment for one individual may be a poor

investment for someone else due to each person’s unique set of investment objectives.)

* There are many career paths related to investments including stock analyst, fixed-income analyst, portfolio
manager, trader, etc. These careers tend to be very competitive, demanding, and offer the potential for high

income.

Personal Finance

* Personal finance deals with a variety of financial decisions made on the personal level. This includes areas such as
retirement planning, insurance, personal budgeting (e.g. can I afford a new house or new car?), and any other

financial decision that a person makes.

* While personal finance is not the primary topic of this course, it is an important issue for everyone AND overlaps
with many of the main themes (time value of money, diversification, valuation analysis, etc.) that we will talk about
in this class. Due to its importance and overlap with our primary focus, we will spend a fair amount of time this

semester discussing personal finance issues.

* The most common career path associated with personal finance is the financial advisor/planner. A financial advisor
works with individuals to help them achieve their personal financial goals. Financial planning is an expanding field
and is consistently rated very high in job ranking evaluations due to its combination of potential income and job

satisfaction.

Corporate Finance

* The terms Corporate Finance, Business Finance, and Managerial Finance are often used interchangeably and refer

to the field of finance dealing with financial decision making from a business perspective.

* Primary topics for corporate finance deal with raising capital (issuing stocks, bonds, or other forms of financing),
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paying dividends, maximizing value for shareholders, evaluating potential long-term investments that the firm will

undertake (e.g. building a new warehouse), and managing the firm’s cash flows.

* Students with a strong background in accounting are often among the top candidates for jobs in the field of

corporate finance.

This textbook will touch on several of these topics (interested students may find more information about potential

finance-related careers at the Careers-in-Finance site), but our primary focus is going to be on Corporate Finance. In

order to do this, we must start by defining the concept of the corporation (firm).

Forms of Business Organization

There are three basic forms of business organizations — sole
proprietorships, partnerships, and corporations. Our focus this
semester will be on the corporation, but at this point we should
introduce all three forms (in a simplified manner) to give the

Sole Prop rietorsh f;p

> 7 v 7
basic framework of each. Partnersh UP
Corp oratio Vw\‘
Sole Proprietorship \
A sole proprietorship is a business organization where the
-

owner is a single person and is solely responsible for

control of the business. While the owner can hire

employees (and managers), it is ultimately the owner that is in charge. One important characteristic of a sole
proprietorship is that, from a legal and tax perspective, there is no real distinction between the owner and the
business. The owner is liable (legally and financially) for the actions and liabilities of the business. Also, the income
is only taxed once (as opposed to being taxed at both the business and personal level).

Partnership

A partnership is structured much like a sole proprietorship except that now there are multiple owners. Again,
there is no distinction between the owners and the business as they are all liable (legally and financially) for the
actions and liabilities of the business. Also, like in a sole proprietorship, the income is only taxed once. In practice,
there are different types of partnerships (general vs. limited vs. limited liability). The general partnership is what is
described above. A limited partnership involves at least one general partner to manage the company and take on
the risk. The limited partners are passive investors. Finally, a limited liability partnership allows partners to limit
their legal (limited to each partner’s behavior) and financial liability (limited to the assets of the business) while still
maintaining the tax structure of a general partnership. Note that specifics of partnership law vary by country and
by state.

Corporation

A corporation is a firm owned by many individuals (stockholders) who in most cases have little input in operating
the firm. A fundamental component of the corporate form of ownership is the separation of ownership from the
process of managing the firm. The owners (stockholders) elect a board of directors who are responsible for hiring

management and overseeing the direction of the firm’s operations. Corporations account for the bulk of business
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activity in the US because most large firms are organized as corporations. Specifically, while approximately 18%
of business tax returns were filed by corporations, they accounted for about 82% of total revenues by businesses
and 63% of taxable income according to IRS SOI Tax Stats in 2012. Because most large firms are organized as
corporations, accounting for the bulk of business activity, and corporations are more complex, we will focus on

the corporation in our coverage of finance this semester.

CORPORATIONS

eLimited Liability

eEasier Access to
Capital

e Ability to

eHigher Start-up
Costs

eHigher Levels
of Regulation

eDouble-
taxation

eAgency Costs

Diversify

Advantages

Disadvantages

Advantages of Corporations

Limited Liability

Due to the separation between business and the owners, stockholders are typically not liable for anything beyond
their initial investment. When buying a share of stock and becoming an owner in a corporation, an individual
can lose his entire initial investment if the company goes bankrupt, but nothing beyond that. Remember that this

is not the case for sole proprietorships or general partnerships.

Easier access to capital

Corporations have access to the capital markets by issuing shares of stock or issuing bonds. This makes it easier to
raise large sums of money for expansion or a multi-year, profitless startup that is anticipated to generate significant
profits after the startup stage. Sole proprietorships and partnerships find it much more difhcult to raise significant
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amounts of capital. Snap, Inc. (Snapchat) is an example of a limited
liability corporation that recently became a publicly traded

corporation via an Initial Public Offering, IPO. The Snap IPO was 29
offered March of 2017 with an original price of $17 per share. Upon ‘,-!'
opening, demand for the popular IPO pushed the price to $24 per

share (a 44% increase) giving the company a $32 billion dollar l
valuation. Despite several red flags investors continued to purchase ‘

Snap stock. The company had yet to see an operating profit, losing

$500 million in 2016 and $372 million in 2015, and its net worth for 2016 was a mere $1.5 billion. Over the
following few month the stock price gradually fell, trading significantly below its original offering price of $17
per share. See the current price of Snap.

Ability to Diversify Ownership

Corporations allow individuals to own multiple businesses without having expertise in all (or even any) of these
businesses. This allows an investor (owner) to reduce her risk and take advantage of opportunities that would not
be accessible without corporations. The chance of an investor owning multiple businesses in different industries
as a sole proprietorship is minut (due to time, capital and expertise issues). Alternatively, it is easy for an individual
to invest $5000 into a mutual fund and become a part owner of hundreds or thousands of different businesses.

Disadvantages of Corporations

Higher start-up costs and higher levels of regulation

Because there is a separation between the owners and the business, there are higher regulatory costs associated
with keeping owners informed about business operations. Publicly traded corporations must follow SEC
guidelines pertaining to registration and reporting (such as audited annual and quarterly reports) that are costly.
According to a report by Protiviti in 2016, the average firm spent between $1,113,000 and $1,442,000 in internal
compliance costs to comply with Sarbanes-Oxley regulations. This is just one of the regulatory costs associated

with being a corporation. These expenses lower the profitability of the company, but may be necessary to protect

shareholders.

Double-taxation

Because the owners and the business are treated as two separate entities under the corporate form of ownership,
both are taxed. The business must pay corporate income taxes on any income it makes. When investors make
money through dividends (a distribution of corporate profits to owners) or through capital gains (an increase in
the value of a share of stock) these are taxable. The current tax code taxes dividend income and long-term capital
gains at a lower rate than ordinary income which substantially reduces (but does not eliminate) the impact of
double-taxation. Given the volatile nature of tax codes, the impact of double-taxation is likely to fluctuate over

time.

Agency Costs

This topic will be discussed in more detail later, but essentially, it is the idea that the owners of the company are
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not handling the decision-making. Therefore, there is the potential for the decision-makers to run the firm more
in their own self-interest rather than in the best interest of the owners (shareholders).

While our focus will be on the corporation, many of the same ideas apply to other types of business organizations
(such as sole proprietorships, partnerships — limited or general, S corporations and limited liability companies) as

well as personal financial decisions.

Stocks vs. Bonds

The two primary sources of financing for corporations are stocks (equity) and bonds (debt). These are essential financial
instruments that we will discuss in depth throughout the semester. Let us introduce the basic characteristics of these

securities (a “security” is just a generic name for a financial instrument) now.

Stocks

Stocks are a form of ownership (equity) in a corporation. When you own a share of stock, you are actually a part-
owner of the corporation. Large corporations have several million (or in some cases billion) shares outstanding, so
when an individual owns 100 shares they own a very small fraction of the firm. For example, Exxon Mobil had
4.24 billion shares outstanding in May 2017, while Amazon had 478 million and Winnebago had 31.6 million at
that time. As an owner, you are entitled to a piece of the company’s profits (on a pro-rated basis equivalent to
the percentage of ownership). The firm can choose to distribute those profits back to shareholders in the form of
dividends or reinvest them back into the company. Sometimes firms will engage in buying back shares of their
own stock as a substitute (or in addition to) dividends as a way to return profits to shareholders. We need to be
careful because there are other reasons why firms may engage in buybacks, but the majority of S&P 500 firms
engaged in stock buybacks in 2016. When firms reinvest the profits back into the company instead of paying them
out as dividends, the value of the firm should increase (assuming the profits are reinvested wisely) which will result
in capital gains. Thus, your return from owning stock can come from two sources — dividends and/or capital
gains. Because the dividends and capital gains essentially represent your portion of the company’s profit, they can
fluctuate dramatically over time. Dividends represent the portion of the profit that is CURRENTLY being paid
out while capital gains are dependent on investors’ expectations of FUTURE profits.

Some companies expand rapidly and are extremely successful leading to high returns. Others struggle (or even go
bankrupt) and lead to negative returns. As such, the returns associated with stock ownership are highly volatile
and risky. Because investors are risk-averse (a concept we will introduce shortly), stocks must generate higher

expected returns than safer investments (like bonds) in order to attract investor interest. Note that this does not

13
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mean that any individual stock (or stocks in general) WILL generate a higher return, only that its EXPECTED
return will be higher.

A final issue associated with stocks is that there is no maturity date to stock ownership. When you buy a stock,
you own it until you decide to sell or the company goes bankrupt. Theoretically, the timeline for this type of
security is potentially infinite. However, in practice, we find that publicly traded companies have a much more
finite lifespan of approximately 15 years. In the article, Where Do Firms Go When They Die the author discusses
this relatively short lifespan. Note that this refers to the stock itself, not the investor’s holding period which may
be as short as a few seconds or as long as several decades.

Stock Summary

Ownership (equity)
Variable cash flow (return) stream — dividends and capital gains
Higher risk and (on average) higher returns

Potentially infinite time horizon

Bonds

Bonds are a form of debt. When you buy a bond, you are lending the issuer money (in addition to corporations,
governments — federal, state local and international — also are large issuers of bonds). The loan is structured so
that the bondholder (typically) receives a fixed interest payment (referred to as a coupon payment) every six-
months until the bond matures. At maturity, the bondholder receives the last coupon payment and the par (or
maturity) value. Unlike dividends (which firms can increase, decrease, or discontinue at their discretion), promised
coupon payments on bonds must be made to bondholders on time or the company can be forced into bankruptcy.
Bondholders are first in the priority of payments and must receive their promised payments before the stockholders
get anything. Due to this priority of claims, the fixed cash flow stream (coupon payments and maturity payment),
and the fixed time horizon, bonds are considered lower risk than stocks. Given this lower risk, bonds will typically
have lower expected returns (note — there can be exceptions where the bond of a firm that is exhibiting financial
stress may be riskier and have a higher expected return than the stock of a large, stable company). Again, a lower
EXPECTED return does not mean a lower return for any particular bond or for bonds in general in a particular
year. In any given year, bonds can earn higher returns than stocks, but typically, over longer periods of times,
stocks usually earn higher returns than bonds.

Interested students can compare historical returns for the S&P 500, 3-month Treasury bills and 10-year Treasury
bonds on a data page by Aswath Damodaran. Since 1928, stocks (as measured by the S&P 500) have had annual
returns that are about double that of 10-year Treasury bond (bonds issued by the US Federal Government).
Alternatively, the volatility of annual returns over this same time-period has been almost three times as high for
the S&P 500. Note that the higher return of stocks, significantly understates the benefit over this time period if
one is not aware of the power of compounding. Specifically, $100 invested in stocks at the start of 1928 grew to
$328,584 by the end of 2016. The same $100 invested in 10-year Treasury bonds over the same time grew to
$7,111. In other words, while the average return was about twice as high for stocks, the total wealth accumulation

was over 45 times as high during this time frame.

Bond Summary
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* Debt (loan)
* Fixed cash flow stream — coupon and maturity payments
* Lower risk and (on average) lower returns

 Fixed time horizon

Goal of the Financial Manager

The goal of the Financial Manager is to Maximize the Shareholder Wealth (side note — sometimes this is referred to as

Maximizing Firm Value since increasing the value of the firm increases shareholder wealth.)

In order to Maximize Shareholder Wealth, we must concentrate on

The Magnitude of Expected Cash Flows
The Timeliness of Expected Cash Flows

The Riskiness of Expected Cash Flows

The above idea is a central theme that will underlie everything we do this semester!

Key Points regarding the Primary Goal of the Financial Manager

Note that in the 3 factors impacting firm value listed above we use cash flows NOT earnings (net income). While there
are many similarities between earnings and cash flows, they are not the same. We should always focus our attention on

cash flows instead of earnings. Cash flows are considered more important than earnings for three basic reasons:

* The accrual-based approach of net income accounting can distort the timing of when cash is received or spent.
Time value of money recognizes that money spent today is more costly than the same money spread out over years.

Therefore, something like depreciation may understate the financial cost of owning assets.

* Generally Accepted Accounting Principles (GAAP) or International Accounting Standards (IAS) allow corporations
some flexibility in how they account for revenues and expenses. Firms that choose to aggressively apply GAAP/IAS
may mislead shareholders by reporting artificially high earnings. Cash flows are harder to manipulate than net
income (earnings).

* Cash is the life-blood of a business. Ultimately, it doesn’t matter if the firm is profitable on an EARNINGS basis if it
isn’t generating enough cash to pay its employees, suppliers, creditors, etc. The firm needs to generate positive cash

flows in order to maintain its operations.

The word Expected is a critical component of the three factors. While what has happened in the past is not irrelevant,
the relevance is based on how it might impact future cash flows. Investors base their valuation decisions on the future
of the firm. When analyzing stock price changes to information, it is always essential to consider what the new
information is RELATIVE TO what expectations were. An analogy would be to compare two students in junior high.
The first student normally gets As in her classes while the second student normally gets Cs. Both come home with
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several Bs on their report card. While both received the same grades, one will likely result in disappointment while
the other will likely be celebrated. The difference is not the performance, but the performance relative to expectations.
With stocks, new information causes investors to revise their expectations for future cash flows to the firm. If the new
information is better than previously expected, investors revise cash flow forecasts upward (and the stock price goes up).
If the new information is worse than previously expected, investors revise cash flow forecasts downward (and the stock

price goes down).

The three key elements (magnitude, timeliness, and riskiness) are not individual goals. Everything else being equal,
higher cash flows are preferred to lower cash flows, less risk is preferred to more risk, and earlier receipt (later payment)
of cash flows is preferred to later receipt (earlier payment). However, things are rarely equal. Increasing the magnitude
of cash flows usually means taking on higher risks. Less risk usually means lower expected cash flows. Thus, we need to
keep the primary goal (maximize firm value) in mind and realize that the interaction of risk, magnitude, and timeliness

are more important than any one separately.

The concept of maximizing firm value is not specific to finance. The purpose of marketing, internal accounting,
personnel decisions, production, etc. is to maximize firm value. When an individual is hired in any field, the rationale
for that decision is that the company plans for that person to directly or indirectly increase its value. If you are an
employee of a corporation and are not adding value, what reason do the shareholders have to pay your salary?

Risk Aversion

While the concept of risk aversion has been addressed briefly in the previous discussion of stocks and bonds, this is a
topic worth exploring in more detail as it is a critical assumption underlying the analysis that will be covered as the
semester unfolds. Risk aversion refers to the idea that investors don’t like risk.
All else equal, if two investments have the same expected return investors
will choose the one with the least risk. However, risk aversion does not mean
investors avoid risk at all costs...only that they need to be paid to take on
extra risk. If investors were risk minimizers instead of merely risk averse, the
stock market would not exist as investors would not take the risk associated
with investing in stocks, regardless of the higher expected return. Investors
will take on extra risk, assuming they receive ADEQUATE compensation

for doing so.

Does adequate seem like a vague word? It should, because it is intentionally vague. The reason for this is because people
have different levels of risk aversion depending on their personality, their age, their income, and several other factors.
Some people are highly risk averse (needing significantly higher expected return to take on a little more risk) while
others are only mildly risk averse (needing only slightly higher expected return to take on significantly more risk). To
summarize:

* We will assume all investors are risk averse

* Risk aversion implies investors do not like risk

* If two investments have the same expected return, investors will choose the one with the least risk

* Risk aversion is NOT risk minimization, investors will take on more risk if they are adequately compensated for
that risk

» The level of risk aversion varies from individual to individual
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Social Responsibility and Ethics

Social Responsibility

Social Responsibility refers to the concept that businesses should be actively concerned with the welfare of
society. Examples may include establishing scholarship funds, contributing to the arts, or “matching” employee’s
contributions to charities.

Ethics

Ethics refers to standards of conduct or moral behavior. Examples may include exceeding minimum safety
requirements for employees, abiding by (or exceeding) regulations regarding environmental issues, honoring not

just the letter, but the spirit of contracts or verbal agreements with customers and suppliers.

Social Responsibility and Ethics are NOT inconsistent with the maximization of firm value. While there is a cost to
engaging in ethical and socially responsible behavior, there are often benefits in goodwill and public relations that
may more than offset those costs. There is substantial evidence that engaging in Social Responsibility and Ethics
is highly consistent with maximizing shareholder wealth. A study by Margolis, et al (2009), reviewed 251 other
studies examining social responsibility and firm performance. They find a consistent pattern that social responsibility
is correlated with firm performance. Specifically, the overall mean correlation is 0.13 (indicating a small, positive
relationship). In addition, 28% of the studies reveal a statistically significant, positive relationship, 59% reveal no
relationship, and only 2% suggest a statistically, negative relationship (with about 10% not reporting a sample size
to make statistical significance impossible to measure). This implies that the overwhelming evidence suggests that
corporations behaving in a manner consistent with social responsibility and ethical behavior are likely to either benefit
financially or not experience any noticeable financial downside to doing so. In other words, companies that do the right
thing will either generate additional financial rewards to shareholders or, at the worst, not cost their shareholders.

However, we must remember that while social responsibility is consistent with our primary goal (maximizing
shareholder wealth) it is not the primary goal in and of itself. While it seems wrong to say that a corporation can spend
too much money on trying to improve the welfare of society, keep in mind that the owners of the corporation are
the stockholders. When a corporation writes a large check to a charitable organization, essentially the managers of the
corporation are deciding where and how to spend the stockholders’ money. It would be fairer to let those stockholders

decide how to allocate their money.

For an example of some firms that rate high in social responsibility and ethics, take a look at Business Ethics List of 100

Best Corporate Citizens.

International Issues

One critical aspect to maximizing firm value is recognizing that business is global not national. Census for May 2017
shows there were 325 million people in the US and 7.4 billion people on the planet. Marketing solely to the US excludes
over 95% of potential customers. While not every customer has equal purchasing power, it makes no sense to exclude
95% of your potential customers. From an economic standpoint, the majority of economic activity is also outside the
US. According to Worldbank GDP Ranking, in 2015 the US had GDP of $18.0 Trillion while global GDP was $74.2
Trillion. This means that 76% of economic activity occurs outside the US (up from 70% in 2005). In addition to our
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customers, many of our competitors and/or suppliers may be based internationally. Therefore, if we ignore the global

aspects of business, we are not maximizing firm value.

If we think of international business from the three aspects of maximizing shareholder wealth (magnitude, timeliness,
and riskiness of expected cash flows), we can see that international business is likely to have a significant, positive impact
on the magnitude of expected cash flows. The timeliness is likely to be slightly slower, but not nearly as significant.
The riskiness can go either way. On one hand, international operations introduce new risk factors (political, cultural,
exchange rate, etc.). On the other hand, sometimes international operations can help diversify away (a topic for a
later chapter) some of our risk. How do we know that international business is an essential element to maximizing
shareholder wealth? S&P Indices report, In most years the S&P 500 firms that report a breakdown of foreign revenues
report between 40-50% of their revenues from foreign countries. Since these are among the largest firms in terms of

market values, clearly foreign revenues are a key component of maximizing firm value.

Agency Relationships

An Agency Relationship exists any time one or more people (the principals) hire another person (the agent) to perform
a service and then delegates decision-making authority to that person. The central issue with agency relationships is
potential conflict of interest between the principal and the agent or between two or more groups of principals.

Agency problems can cause difficulties in maximizing firm value. The major agency conflict we will focus on is
between managers and stockholders (owners). Stockholders hire managers under the goal of maximizing firm value as
doing so will maximize the wealth of shareholders. However, the manager may operate under the goal of maximizing
his happiness instead of firm value. This may take the shape of overspending on perks (office decorations, company
jets, etc.) or on limiting risk in order to protect job security, even at the expense of favorable risk-adjusted return

opportunities. There are many ways to try to control for agency costs, including:

The Threat of Firing

While most people understand the threat of being fired, this is not an overwhelming threat to most top managers
(although it is more credible for other employees of the firm). Many Chief Executive Officers (CEOs) get rich
compensation packages (Golden Parachutes) even if they are forced out of their position. Also, there are some
instances where the Board of Directors (the people responsible for hiring and paying the CEO) may be “friendly”
to the CEO. In many cases, the CEO is also the Chairperson of the Board of Directors.

The article, The Top 20 CEOs With Even Bigger Golden Parachutes than Marissa Mayer’s, list the CEOs who
hold the largest Golden Parachutes in the S&P 500.

The Threat of Takeover

If a firm is purchased by another firm, the acquiring firm may replace upper management. One reason for a
takeover is that the management team is not maximizing firm value. If others feel that they could run the firm in
such a way as to make it more valuable, they may buy the firm with the intention of bringing out this additional
value. However, takeovers are not cheap. Most acquiring firms pay premiums of 20% to 50% to complete a
takeover. For example, if the stock price before the takeover is $50, the takeover offer may be $70 per share. This
leaves a lot of room for mismanagement. If a firm’s assets are worth $60 per share under optimal conditions, but

under current management are only valued at $50, management is not maximizing firm value. However, it may



Chapter 1 -Introduction to Financial Management

not be bad enough to justify a takeover. Also, many firms use defenses (Poison
Pills) that make takeovers harder to execute. For example, there may be a clause
in the debt agreements that all debt becomes due in the event of a takeover.

Influence of Large Shareholders

This is a relatively new form of Corporate Governance that is gaining

prominence. Activist investors may pressure management to run a more efhicient
operation. If a shareholder with a large stake in the firm creates enough pressure

on management and the board of directors, changes to the firm’s strategies and/or operations may occur.

Compensation Packages

The best way to make managers interested in maximizing value is to pay them based on their stock performance.
This is often accomplished through payment with stock options (the right to purchase shares at a fixed price even
if the stock goes higher). Also, many CEOs own significant amounts of stock in the company they work for.
Caution must be exercised that compensation is based on maximizing value and not other factors. For example,
compensation based on the size of the company’s assets may create incentives to make investments that increase
assets without adding value. Also, compensation based on meeting sales targets may get met by selling items for a
loss (which reduces firm value). Finally, stock options may be the most popular way of trying to align the interests
of shareholders and managers but they also have some serious flaws. Specifically, the way many options packages
are granted they reward short-term fluctuation in the price of the stock more than long-term value creation.
There have also been issues related to the timing of option compensation that has acted more as a wealth transfer
to executives rather than an incentive. Compensation packages must be carefully designed to align the interest of
management with the objective of creating shareholder wealth in order to minimize agency conflicts.

Another agency conflict arises between the two principals, the stockholders and bondholders. Because of the difference
in the way stockholders and bondholders are compensated, their attitudes towards a “worthwhile” investment may
be different. This can lead to conflicts between which projects to undertake. Generally, bondholders prefer low-risk
investments (as their potential return is limited) and stockholder prefer higher risk investments (assuming the higher
risk is compensated by higher return).

The better we can control these agency problems, the better our chances of maximizing firm value. The term corporate
governance is used to describe the policies that firms have in place to better align agency issues. Two studies that
address this are Gompers, et al, 2003 and Cufiat, et al, 2010). These studies provide evidence that improving corporate

governance results in higher shareholder wealth.

LGQAELCEVENS

Finance deals with the allocation of capital in order to optimize the risk-adjusted return earned on that capital. While the concept
applies to both personal and business oriented decisions, the focus of this course will be first on corporations and secondarily
on personal issues. The corporation is a form of business organization that separates out management from ownership and
accounts for the bulk of business activity within the U.S. The primary objective of financial management within the corporation is
to maximize shareholder wealth. This is accomplished by focusing on the magnitude, riskiness and timeliness of expected cash
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flows. Three larger issues that influence this goal are social responsibility and ethics, international business operations, and agency
relationships.

Question 1

Define a corporation.

Question 2

Explain the concepts of limited liability and double-taxation and how they relate to the corporate form of ownership.

Question 3
One of the “disadvantages” of the corporate form of ownership is the higher regulatory cost. One of the large costs facing

corporations is the cost of preparing and verifying financial statements. Who ultimately pays for this and does it benefit
shareholders? Discuss.

Question 4

What are the two primary instruments corporations issue to raise money? Explain the primary characteristics of each.

Question 5

What is the goal of financial management? What 3 elements are essential to meeting this goal?

Question 6

Why should we concentrate on Cash Flows instead of Earnings Per Share?

Question 7

One of the key assumptions in finance is that people are risk averse. What do we mean by risk aversion? Does this seem to be a
valid assumption? Explain.

Question 8
Assume that for $1 you could buy a coin flip that would pay you $2 for heads and nothing for tails. If you are risk averse, should

you take the coin flip? What if the coin flip cost you $0.90 instead of $1? What is the lowest price that YOU would take to accept
the coin flip and why might this be different for others?

Question 9

How does globalization relate to the concept of maximizing firm value?
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Question 10

Explain what is meant by social responsibility and ethics? Discuss how these issues relate to the primary goal of the firm?

Question 11

Define an agency relationship. What major agency problem do corporations encounter? What can be done to help minimize this
problem?

Question 12

One of the more controversial issues facing corporations today is the issue of executive compensation. Make an argument for the
current state of executive compensation being okay and an argument in favor of regulation to reduce executive compensation.
Base your arguments on the concept of shareholders and wealth maximization. After considering this would you be in favor of
regulations?

SOLUTIONS to CH 1 Exercises
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Chapter 2 -Financial Statement Analysis

Dr. Kevin Bracker, Dr. Fang Lin and Jennifer Pursley

Learning Objectives

After completing this chapter, students should be able to
Discuss the purpose and key issues associated with the income statement, balance sheet, and statement of cash
flows
Identify the three components of the statement of cash flows and interpret each of the three components
Calculate and interpret key financial ratios
Calculate and interpret a common size income statement and common size balance sheet
Discuss and apply the concept of trend analysis, including both its strengths and weaknesses
Discuss and apply the concept of comparative analysis, including both its strengths and weaknesses
Identify key users of financial statement analysis

Identify potential strengths and weaknesses for a firm, given financial statements for the firm and industry (or
competitor)

Discuss and interpret the many issues associated with financial statement analysis (such as seasonality, context,
etc.)
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Key Financial Statements

There are three key financial statements that are important to investors,
security analysts, management, and creditors. These are the INCOME
STATEMENT, BALANCE SHEET, and STATEMENT OF CASH
FLOWS. Note that there is a fourth financial statement (statement of
retained earnings) that is provided in financial reports. However, the other
three capture the majority of the information needed for financial

statement analysis and are where we will focus our attention in this

chapter. See the sample financial statements from Wal-Mart and Target in
Appendix B. Note that these financial statements are compiled from
Yahoo!Finance which attempts to fit financial statements to a (mostly)
common template. In practice, financial analysts will use the financial statements provided directly from the company
as part of the firm’s 10-Q and 10-K reports required by the SEC. These ofhcial statements provide many additional
details and notes that are not available from places that provide general financial information, but are essential to

providing the context to make maximum use of the financial statements.

Financial

Statements
Income Balance Statement of
Statement Sheet Cash Flows
= Revenue = Assets = QOperating
= Expenses = Liabilities = Investing
= Profit = QOwners’ Equity = Financing

Income Statement

The income statement provides information on the company’s revenues and expenses over a specific time period
(usually annually or quarterly). These revenues and expenses are accounting-based and not necessarily reflective
of cash flows generated. For example, when a long-term asset is purchased the cash is spent at that time. However,
its expenses are recognized over time as depreciation instead of at the point of purchase. Also, the method chosen
to account for inventory can cause discrepancies between net income and cash flows from operations. The cost of
our inventory is recognized when it is sold not when it is paid for. While the income statement is not cash based,
that does not imply that it is meaningless. It still provides a good picture of how well the company is doing, but

we must recognize that net income is not cash.
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Balance Sheet

The balance sheet provides a snapshot of the company’s assets, liabilities, and owners’ equity at a specific point in
time. The company’s assets must be financed by either debt (liabilities) or ownership interest (equity). Therefore,
assets will always equal liabilities plus owners equity (A = L + OE). It is important to remember that the values
reported on the balance sheet are “book values” and do not necessarily represent the market value of the asset or

ownership interest for a variety of reasons:

* The value of brand names, patents and other intellectual property which are often quite valuable to a corporation

are not typically recorded on the balance sheet.

* The book (balance sheet) value of assets is based on historical cost less accumulated depreciation. The real (market)

value of the assets is based on the ability of the firm to generate cash flows from those assets.

* The market value of a firm may incorporate value from assets that are not actually on the balance sheet, but are
anticipated to enhance the firm’s ability to generate cash flows in the future. An example of this would be Tesla,
which would likely lose significant market value if Elon Musk was not associated with the company.

Typically, investors are willing to pay more for the firm than the balance sheet tells us it is worth because the
balance sheet tends to be a conservative estimate of the true value of the firm’s assets (although sometimes the
balance sheet will overstate the market value of the firm’s shares). Also, remember that the balance sheet represents
a point in time and may not be the same throughout the year. For example, a company like Wal-Mart may have
relatively high inventory and low cash at the end of the 3rd quarter (start of Christmas shopping season) and
relatively low inventory at the end of the fourth quarter (end of Christmas shopping season).

Statement of Cash Flows

The statement of cash flows attempts to reconcile the differences between net income according to Generally
Accepted Accounting Principles (GAAP) and cash flows. Cash flows are broken down into three primary areas
— Cash Flow from Operating Activities, Cash Flow from Investing Activities, and Cash Flow from Financing

Activities.

Cash Flow from Operating Activities

This is the most critical component of the statement of cash flows. Cash flow from operating activities
provides insights into how well the firm is doing at generating cash flows from its day-to-day operations
before factoring in any capital investments or financing issues. This is done by starting with net income and
then adjusting back to a cash-based version of income. For example, depreciation lowers net income, but is
not a cash expense. Therefore, depreciation is added back in. If our accounts receivable declines, that means
we've collected additional cash from sales (remember from accounting that revenue is recorded when the
sale is made, not when the cash is collected). Therefore, a decline in accounts receivable indicates that our
cash flow this period is higher than indicated by our net income. Ideally, we want to see this be positive and
growing over time. The idea is that if a firm is going to survive as a going concern it needs to be able to
generate positive cash flows from its basic business operations. In addition, investors like to see companies
grow over time. As we will see in our chapter on stock valuation, the faster a company grows, all else equal,
the more valuable it will be. Sometimes one (or both) of these conditions are not met. If so, it is incumbent
on the analyst/management to understand why not and how it can be addressed. Operating cash flows can
be negative due to short-term operating problems that are being addressed, due to economic/industry issues,
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or due to more significant operating problems. The impact on the firm will vary depending on how likely
the negative operating cash flows are to be a short-term vs. a long-term issue. Growth, while less important,

is also something that analysts/management want to address if it is stagnant or declining.

Cash Flow from Investing Activities

Again, it is important for irm’s to operate as a going concern, which means that they need to invest in
their business. This may be updating long-term assets that are getting worn out, spending money on new
equipment to improve productivity, or spending money on expanding the business. These investments into
long-term assets are commonly referred to as capital expenditures and are essential to a firm remaining
competitive and successful. They are also a key element in the cash flow from investing activities segment
of the statement of cash flows as they represent investment into the company. Because the firm is spending
money on these investments, they will typically be negative (cash outflows). While we want cash flows
overall to be positive, negative cash flows from investing activities are not a concern and instead are an
essential part of a firm’s long-term success. The reason for concern would be if a firm is underinvesting in its
long-term assets or if it is spending too much on unproductive assets. These both can be difhcult to identify
in the short-run as there is often a lag between when investments are made and when the payoffs show up

in the cash flow from operating activities section.

Cash Flow from Financing Activities

If a firm generates more cash flow from its operating activities than it spends on investing activities, it will
have cash left over to return to investors (or add to cash balances). Alternatively, if a firm spends more cash
flow on its investing activities than it generates from operating activities, it will need to raise additional cash
from investors (or draw down cash balances). This is an area that can be as much about where a firm is in
its growth cycle as it is about the firm’s health. Typically, younger firms and/or rapidly growing firms need
to spend a lot of cash on expanding the business and may not have enough operating cash flows to fund
those investing activities. As such, it is common for them to be raising capital by issuing shares of stock or
issuing debt and they are unlikely to be using much, if any, cash to pay dividends. This leads to positive cash
flows from financing activities. Alternatively, more mature companies are likely to be generating more than
enough cash from their operating activities to meet their investment demands. Therefore, they will have cash
to pay dividends, buy back outstanding shares of stock, and/or pay back existing debt. This leads to negative
cash flows from financing activities. All else equal, negative cash flows from financing activities are a better
sign of a company’s health than positive cash flows from financing activities. However, as mentioned above,

an analyst needs to consider where the firm is in its growth cycle before jumping to conclusions.

Sample Financial Statements

You can see examples of Garmin’s Financial Statements within the 2016 Garmin Annual Report. Note the
Financial Statements start on p. 64 (based on the bottom of the page). You can also see a slide show where Garmin
discussed their 2017 2nd Quarter results with investors.

Financial Statements Analysis

Financial Statements provide a wealth of information to many different users. There are many ways to analyze financial

statements. These include ratio analysis and common size statements both of which can be analyzed through trend
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analysis or comparative analysis (we will go into more detail on trend analysis and comparative analysis in a lictle bit).
While ratio analysis and common size statements provide an excellent way to analyze the information in the income
statement and balance sheet, the statement of cash flows is best analyzed by breaking it down into its three primary

components as discussed earlier.

Key Financial Ratios

There are a large variety of different financial ratios that attempt to evaluate different aspects of a company’s health
and performance. Some of these are specific to certain industries. For example, a popular ratio for brick-and-
mortar retailers is sales-per-square-foot as it addresses how well the retailer is using its floor space to generate
revenue. However, this same ratio would not make sense in evaluating the performance of a heavy equipment
manufacturer like Caterpillar. Another challenge with ratios is that they can be calculated in different ways. For
example, the Inventory Turnover ratio is sometimes calculated as Sales/Inventory and sometimes as Cost of Goods
Sold/Inventory. To make things more complicated, sometimes the inventory level used as the denominator is
defined as (beginning inventory + ending inventory)/2 and other times analysts will simply use ending inventory.
Some ratios also go by different names. The Quick Ratio is sometimes referred to as the Acid Test Ratio or
the Days Sales Outstanding Ratio is sometimes referred to as the Average Collection Ratio. This can make ratio
analysis quite confusing for people who are just getting introduced to the topic. For the purposes of this class, we
are going to focus on the following ratios which will be referred to and calculated as follows (using ending values

for balance sheet items).

. Financial .

Ratios

Market
Values

Current Assets
Current Liabilities

Liquidity Ratios

Current Ratio =

- - Current Assets — Inventory
QUZCk Ratio = Current Liabilities
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Cost of Goods Sold

Inventory

Inventory Turnover =

Accounts Receivable

Sales/365

Days Sales Outstanding =

Sales
Net Property, Plant and Equipment

Fized Assets Turnover =

Sales

Total Assets Turnover = Total Asscis

Total Debt to Total Assets = Liabilities

Assets

Total Debt to Equity = Owﬁ%%

EBIT

Times Interest Earned = T
nterest

(Sales — Cost of Goods Sold)
Sales

Gross Profit Margin =

: - __ Net Income
Net Profit Margin = =5 120

Net Income

Return on Assets = TorT Asn

Net Income

Return on Equity = Owners' Equity

Market Price per Share
EPS

Price/Earnings Ratio =

. Market Price per Share
Market/Book Ratio = Book Value per Share

.. . _ Dividend per Share
Dividend Yield = Market Price per Share

A couple of reminders. First, EPS refers to earnings per share and is simply (for the purposes of this class) net
income divided by number of shares outstanding. Second, sales and revenues are used interchangeably in this class.
Therefore, you can replace sales with revenues in any formula listed above. The goal of this class is not to make
you an expert on ratio analysis, but to introduce it as a tool. This list of ratios will provide a strong foundation to
build from if you delve further into ratio analysis.

One item that I want to stress is that interpreting ratios is as much of an art form as a science as there are
always exceptions. Often, textbooks imply that once you calculate the ratios, you can easily identify a firm’s
strengths and/or weaknesses and take advantage of them and/or fix them. This is an illusion. Calculating the ratios
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is relatively simple. Interpreting the ratios requires context, understanding, and often experience. You need to
understand where the numbers are coming from and why they are what they are (corporate strategy, company
downturn, economic downturn, seasonality, etc.) in order to really make meaningful analysis. Explanation of
Ratios, in the Appendix B, focuses on explaining and interpreting each of these ratios. However, even if you can
adequately interpret the ratios, they are diagnostic more than prescriptive. We will discuss some of the challenges
in applying ratio (and other forms of financial statement) analysis in a little bit.

Common Size Statements

In addition to ratios, we can also glean information from financial statements by comparing them from year to
year or from firm to firm. However, we need to be careful. If our sales go up from year to year, most likely so
will our costs. What becomes important then is not did costs go up, but how did they change relative to sales.
Alternatively, our inventory may be down, but if all of our other assets are down as well, we may be starting to
carry too much inventory. Our selling and administrative expenses (or accounts receivable) may appear relatively
low to our competitors. However, if their firm is three times the size of ours, these expenses or receivables may
still be too high. To fix these problems, we can develop common size income statements and common size
balance sheets. A common size income statement takes each category in the income statement and divides by sales
(expressing the item as a percentage of sales). A common size balance sheet divides each component of the balance
sheet by total assets (expressing each item as a percentage of assets). This makes it easier to compare items from

year to year (or across different size firms) and see how well the company is doing in each component.

Trend Analysis

The ratios presented above are close to meaningless by themselves. Looking at a single ratio in isolation is about
as useful as a physician trying to perform a diagnosis simply by looking at your temperature. It is a piece of the
puzzle, but without context and additional information it is not very meaningful. Also, common size statements
offer little value without context. In order for them to become valuable for analysis, we must have something to
compare them to. One technique is to view how these ratios and common size statements change over time. For
example, is our ROA rising or falling from year to year? If it is rising, that indicates we are doing a better job
of generating profits from our assets. Alternatively, if our DSO ratio is rising, that indicates it is taking us longer
to collect our credit sales. This may be a sign of a problem (note that I say “may” because it is also possible that
we are intentionally offering more/better credit opportunities to customers in order to increase sales because our
DSO was lower than optimal before). While we can do trend analysis with two years, it is better to have 3 to 5
years of ratios to analyze to truly spot trends. Too few years makes it hard to identify real trends as opposed to just
normal year-to-year fluctuations. Alternatively, too many years may present a misleading picture as the company,
industry, and economy has likely changed too much over the period to make comparisons meaningful. If you use
quarterly data for trend analysis be careful of seasonality. It may not be appropriate to compare quarter two to

quarter one, but instead only to quarter two of last year.

Potential Problems with Trend Analysis

One challenge with financial statement analysis is that many of the techniques we use help provide context
for analysis, but they typically also have some flaws. Trend analysis is no different.

29



30 Business Finance Essentials

Due to seasonality in quarterly financial statements (and annual balance sheets), seasonality concerns
may lead to distortions in trends. We must be aware of how seasonality can impact our ratios and

common size statements before we can properly analyze trends.

Trend analysis is designed to help us identify weaknesses and forecast future performance. The problem
is trends can change suddenly. Often we can not identify changes in trends until after they have
happened which can hinder our ability to use trends for predictions.

Significant changes in firm strategy or industry dynamics may make comparisons to previous years less
meaningful.

Comparative Analysis

Another way to make the ratios and common size statements meaningful is to compare them to industry
averages or key competitors. For example, labor intensive industries may have high return on assets numbers
while companies in capital (asset) intensive industries may have relatively low return on assets. Also, grocery
stores are likely to have higher cost of goods sold values as a percentage of sales than software developers. If
you are analyzing a software developer, it is important to compare it to others in the industry to determine
if the numbers are “good” or “bad”. If our numbers compare favorably to the industry average that is a
good sign, and numbers that compare unfavorably to the industry average indicate potential weaknesses.
However, we must be careful here. Our goal is not to be average. If we are better than the industry average

in an area, that does not mean we have no room for improvement and management should ignore that area.

Just like trend analysis, comparative analysis provides insights but also introduces some challenges.
Some of these challenges are listed below.

Some companies (such as Compass Minerals or Amazon.com) defy industry classification. Compass
Minerals is both active in salt mining and plant nutrition which are two very different business lines.
Amazon.com is a major retailer. However, they also offer streaming services, cloud computing, and
are active in voice-related artificial intelligence. When a firm is involved in many different industries,

comparative analysis can be misleading or extremely difhcult to implement.

Some companies (such as Facebook) dominate an industry to such a large extent that it can be
misleading to compare them to the industry norm. It may also be hard to find a sample of direct,
publicly-traded competitors to put together a good comparison.
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Who Uses Financial Statement Analysis?

Who uses financial statement analysis? The answer is many different groups of individuals and institutions who are
concerned with identifying the health and performance of a company. This includes, but is not limited to the following

gI'OU,pS:

Company Management

Managers need to evaluate a variety of ratios in order to properly manage their firm. They need to understand the
liquidity situation, how well the company is doing at generating sales from their assets, what the debt picture is
telling them, how profitable they are, and how investors are valuing their stock. As such, they need the big picture
view provided by all the ratios, an evaluation of the statement of cash flows and common size statements.

Competitors

Like management of our own company, management of our competitors are going to need a big picture overview
of our firm (as well as their other competitors) to evaluate their own strengths and weaknesses relative to their

competition.

Long-term Lenders

While current and potential bondholders (and other long-term lenders) are going to evaluate many areas covered
by financial statement analysis, there are certain areas that are more important and others that are less critical. For
example, a current/potential bondholder is not likely to care much about the firm’s PE ratio or inventory turnover
ratio. On the other hand, debt management and liquidity ratios are going to be a big focus. Profitability ratios
are somewhat in the middle. While long-term lenders prefer firms be profitable enough to have a margin of error
in generating enough cash flows to meet their interest obligations and repay the principal, they are not really
concerned with seeing profitability ratios be on the high end of the industry as they don’t benefit from excess
profits like stockholders do.

Short-term Creditors

Like long-term lenders, short-term creditors are focused on the firm’s ability to repay its liabilities. However, they
are less concerned with debt management ratios and more concerned with liquidity ratios. Whether the firm can
meet their long-term obligations is less relevant as long as the firm can generate enough cash flows to meet their

current obligations.

Stock Investors

Stock investors are going to have more of a big-picture focus than creditors. This is because the firm has
to be generating sufficient cash flows, have significant and reliable profitability, meet its debt obligations (as

stockholders come after bondholders in the priority of claims), and be able to purchase shares at a reasonable price.
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Putting it All Together

One of the big challenges in financial statement analysis is that there are many factors that do not “follow the rules” and
there are exceptions to everything. For example, a common rule of thumb for the liquidity ratios is that we want to see
the current ratio at 2.0 or higher and the quick (acid test) ratio at 1.0 or higher. If these numbers are too low, it could
be a sign that the firm is suffering liquidity issues and may have problems meeting its current liability obligations. Now,
consider Wal-Mart. As of the Jan 31st, 2017 Annual Balance Sheet, Wal-
Mart had a current ratio of 0.86 and a quick ratio of 0.22 (see financial
ratios table in Financial Statement from Walmart and Target, in Appendix
B. At first glance, it would appear that Wal-Mart is on the verge of
bankruptcy as they will not be able to pay their current liabilities.
However, does anyone really believe Wal-Mart is in a financial crisis? I

didn’t think so. Instead, they know that their inventory will turn over
quickly and they have access to capital so they don’t need to hold much in
current assets (beyond their inventory). This is a strategy that allows them to earn higher rates of return. Another firm
with slower inventory turnover, less favorable relationships with suppliers, or less access to capital may be in severe
problems with the same (or even slightly higher) ratios. Also, consider that when liquidity ratios are too high, that can
also be considered a problem as it indicates firms are being inefhicient in allocating their resources (long-term assets
generally offer higher returns than current assets). However, Facebook has a current (and quick since they don’t have
any inventory listed) ratio of nearly 12 at the end of their 2016 fiscal year. Does that imply that Facebook is not smart
enough to properly allocate their capital or might there be other explanations for their high liquidity ratios? The key
here is that it can be harder than it may seem to identify “good” or “bad” levels for ratios.

Another problem is identifying what a significant change is. For example, let’s say that our Return on Equity is 14.3%
and the industry average is 14.5%. We are below the industry average, but only by a very small amount. Obviously
we’d like it to be higher, but is this a weak spot or is it an average spot? How much below the industry average do we
need to be before we get concerned? Let’s say that last year our Return on Equity was 14.0% and industry average last
year was still 14.5%. Now we have increased our ROE (marginally), but it is still slightly below the industry average. Is
it a strength (because it is improving), a weakness (because it is below the industry average), or neutral (because there
was little change and we are close to the average). Again, how much different do the numbers need to be before we are

concerned? These are judgment calls without clear answers.

Another issue is that while financial statement analysis might help us identify potential strengths and weaknesses, it
doesn’t tell us what to do about them. For example, let’s say our net profit margin is rising and significantly higher than
the industry average. This is good, but how does it help management? Can they ignore it and focus their attention
elsewhere? If so, will it stay a strength? From an investor’s perspective, does this make us want to buy the stock?
Maybe it’s a plus, but what if the stock price is high enough that it already captures this strength? Or is overvalued
because of this? Ratio analysis should not be confused with stock valuation or an investment decision making tool, but
instead a piece of the puzzle. Alternatively, what if our inventory turnover is significantly below the industry average
and declining? We may know we have a problem, but we still have to figure out how to fix it. From an investor’s
perspective, is this a reason to avoid the stock or is it offset by other strengths? Again, ratios will not tell us by themselves
whether or not a stock is a good or poor investment.

Another item to remember is that when we go through our financial statement analysis, we are typically not
identifying problems/strengths, but POTENTIAL problems/strengths. Think of the process as flagging areas for further
investigation. When you visit a doctor, she checks your vital stats and asks you about symptoms. This is where the

doctor generates an initial diagnosis, but then usually a series of tests are done to confirm what is wrong. Financial
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statement analysis is the initial diagnosis stage. Once you identify areas of concern, then you need to dig deeper to see
what is going on and why. Once you have this additional information, then you can decide if it needs fixed and if so,
how to proceed.

I'll close with a comment that was raised earlier. In financial statement analysis, context is everything. We can’t look
at a single ratio in isolation. A company may have a great inventory turnover ratio, but not be doing so profitably
or be having problems meeting their debt obligations. A firm may be seeing profitability rise, but slower than the
industry average. A company may have abnormally high or low ratios (or items in common size statements) relative
to the industry, but be pursuing a different strategy than the industry. For example, one firm may have a higher
inventory turnover with lower profit margin while another may have a lower inventory turnover with a higher profit
margin. Both strategies may be successful and allow the firms to differentiate their target market. It does not mean
one firm needs to increase their profit margin and the other needs to improve their inventory turnover. Because of the

importance of context and other issues raised above, financial statement analysis is a useful, but very challenging, tool

to apply.

LGAELCENENS

The income statement, balance sheet and statement of cash flows provide significant information which management and
analysts can use to diagnose potential strengths and weaknesses of the firm. While the statement of cash flows provides
significant information in its original format, the data from the income statement and balance sheet can provide additional insights
through the use of financial ratios and common size statements. Despite the ability of financial statement analysis to provide
insights into the firm's performance, it can be challenging to get the full benefits from this tool in a finance professional’s kit. The
reason for this challenge is that context is essential to interpreting the results of such analysis and that even with the appropriate
context, it can be difficult to correctly diagnose opportunities and problems. Context can be provided by trend and comparative
analysis along with understanding the dynamics of the firm and its environment.

Question 1

The income statement captures a company’'s performance over time while the balance sheet captures its status at a point in time.
What does this mean?

Question 2

A company has $100 million in total assets and $40 million in equity. How much does it have in total liabilities?

Question 3

How does depreciation create a difference between earnings and cash flows? Are there any other ways/reasons in which
accounting earnings can be different from cash flows?
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Question 4

What types of people use ratio analysis? Who might be most interested in liquidity ratios? asset management ratios? debt
management ratios? profitability ratios? market value ratios?

Question 5

Company A has a ROA of 8% and a ROE of 12%. Company B has a ROA of 7% and an ROE of 15%. What does this tell us about the
relative levels of debt financing between these two companies? Which company's approach is better?

Question 6

Company A tends to have most of its sales in the fourth quarter and does a large percentage of sales on a credit basis. Company
B also sells primarily on credit, but most of its sales come in the first and second quarter. An analyst looks at their DSO ratio from
the annual balance sheet and income statement and notices that company A has a much higher DSO outstanding. The analyst
concludes that Company A is doing a poor job of managing its accounts receivable. Is the analyst correct? Explain? Which company
would likely have a higher inventory turnover ratio and why?

Question 7

Which statements are subject to seasonality?

A) Quarterly Income Statement
B) Annual Income Statement
C) Quarterly Balance Sheet

D) Annual Balance Sheet

Question 8

Company A has a Profit Margin of 3% while company B has a Profit Margin of 8%. This tells us that company B is outperforming
company A. Is this statement true or false and explain your answer?

Question 9

What do we mean by trend analysis and comparative analysis? Why are these tools more useful than looking at the ratios for a
single period in isolation?

Question 10

Identify at least one potential problem with trend analysis and one potential problem with comparative analysis.

Question 11

Why might a very low quick ratio be a cause for concern? How about a large quick ratio?

Question 12

From the perspective of management, what is the primary objective of financial statement analysis? What are some difficulties
management might encounter in doing a complete financial statement analysis? Re-examine these two questions from the
perspective of the stockholder.
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Problem 1

Using the Financial Statements for Joe's Gadgets in Appendix B, find the following ratios for both 2016 and 2017

1a. Current ratio

1b. Quick ratio (Acid Test)

1c. Inventory Turnover Ratio

1d. Days Sales Outstanding (Average Collection Period)
Te. Fixed Assets Turnover

1f. Total Assets Turnover

1g. Total Debt to Total Assets (Debt Ratio)
1h. Total Debt to Equity

1i. Times Interest Earned

1j. Gross Profit Margin

1k. Net Profit Margin

11. Return on Assets

1Tm. Return on Equity

1n. Price Earnings Ratio

10. Market-to-Book Ratio

1p. Dividend Yield

Problem 2

Using the Financial Statements for Joe's Gadgets in Appendix B, prepare common size income statements and balance sheets for
2016 & 2017.

Problem 3

Use the following industry average ratios for 2017 and your answers to Problem 1 and Problem 2 to highlight any strengths and
weaknesses for Joe's Gadgets.

3a. Current ratio 1.75

3b. Quick ratio 1.00

3c. Inventory Turnover Ratio 4.75
3d. Days Sales Outstanding 50.0
3e. Fixed Assets Turnover 1.30
3f. Total Assets Turnover 0.50
3g. Total Debt to Total Assets 0.55
3h. Total Debt to Equity 1.22

3i. Times Interest Earned 3.25

3j. Gross Profit Margin 46.53%
3k. Net Profit Margin 4.88%

3l. Return on Assets 4.17%

3m. Return on Equity 12.02%

3n. Price Earnings Ratio 24.15
30. Market-to-Book Ratio 3.98
3p. Dividend Yield 1.99%

Problem 4

Firm A reports a Profit Margin of 5% and a Total Asset Turnover Ratio of 1.5. Their total asset level is $6,000,000. Assume there
are 600,000 shares outstanding and the PE ratio is 13. Also, assume the Return on Equity is 14%. Based on this, calculate the MV/
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BV ratio. Hint 1: Use (Net Income)/(Shares Outstanding) to get Earnings Per Share. Hint 2: Think of how you can use data provided
and ratio formulas to fill in missing values to ultimately get the MV/BV ratio - it will take several steps.

Solutions to CH 2 Exercises

Student Resources
Explanation of Ratios in Appendix B
Financial Statements from Walmart and Target in Appendix B

Guided Tutorial for Financial Statement Analysis in Appendix B

Attributions
Image: Walmart by Mike Mozart is licensed under CC-BY 2.0

Image: Analyzing Financial Data by Dave Dugdale is licensed under CC-BY 2.0
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Chapter 3 - Time Value of Money

Dr. Kevin Bracker, Dr. Fang Lin and Jennifer Pursley

Compound interest is the eighth wonder of the world. He who understands it, earns it ... he who doesn’t ... pays it.
— Albert Einstein

Chapter Learning Objectives

After completing this chapter, students should be able to

Explain the concepts of future value, present value, annuities, and discount rates

Solve for the future value, present value, payment, interest rate or number of periods using the 5-key approach on
a financial calculator

Work with annual, semi-annual, quarterly, monthly, biweekly, weekly, or daily periods
Solve for the present value of a perpetuity

Solve for the present value or future value of an uneven cash flow stream

Solve for the interest rate implied by an uneven cash flow stream

Explain, calculate, and compare investments based on the effective annual rate

Perform complex time value of money calculations (problems where multiple steps are required in order to reach
the final solution)

The Power of Compound Interest

The quote at the start of the chapter is often attributed to Albert Einstein (despite some controversy as to the accuracy
of that attribution). However, the validity of the statement itself has merit. Positive returns on investments over long
periods of time are central to making money work for you as the power of compounding allows for geometric growth.
Consider the following table (before long, you'll be able to verify these calculations) of someone saving $250 per month
for various times at various rates of return. Note that an individual who is 25 would have about 40 years until a standard
retirement at age 65 and, assuming their employer offers a 50% match on retirement savings plans such as a 401(k), a
total contribution of $250 each month would only be $2000 per year out of pocket before taxes.
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Table: Future Value of $250 per month investment

Years/Rate of Return 5% 10% 15%
1 $3,069.71 $3,141.39 $3,215.09
5 $17,001.52 $19,359.27 $22,143.63
10 $38,820.57 $51,211.24 $68,804.26
15 $66,822.24 $103,617.59 $167,126.69
20 $102,758.42 $189,842.21 $374,309.87
25 $148,877.43 $331,708.35 $810,882.40
30 $208,064.66 $565,121.98 $1,730,819.90
35 $284,023.11 $949,159.51 $3,669,295.04
40 $381,505.04 $1,581,019.90 $7,754,013.69
45 $506,609.32 $2,620,625.43 $16,361,256.65
50 $667,162.99 $4,331,097.70 $34,498,278.44

Take a moment to review the table above. Note that at 5 years out, the rate of return makes some difference, but not
a dramatic difference. By 15 years out, an individual would have 2.5 times as much at the 15% rate of return as the 5%
rate of return. By 30 years out, the 10% rate of return is 2.7 times as much as the 5% rate of return and the 15% rate of
return has accumulated 8.3 times the wealth. By 40 years out, an individual has invested $120,000 into her retirement
savings (40 years at $3000 per year — with the potential for some of that $120,000 coming from the employer). The
power of compounding has generated about $261,500 at 5%, nearly $1.5 million at 10%, and over $7.5 million at 15%.
This example illustrates how powerful time and return are as tools for building wealth. Now it is time to show you how

to do these and other time value of money calculations.

Future Value

When you put your money in a savings account (or invest it in some fashion), you earn a certain return (sometimes
called interest) in order to compensate you. Because of this, a dollar today is not worth the same amount as a dollar
sometime in the future. Since you earn money on the dollar invested (or saved) today, you will have more than a dollar
at some later future point (making a dollar today worth more than the same dollar received later). The specific amount

that you will have at the future date is referred to as a Future Value.

Consider if you had $100 today and were able to earn 12% per year by putting that money in a savings account at XYZ
bank. How much would you have in one year? Two years? Three years? At first, you might think that you would have
$112 in one year, $124 in two years and $136 in three years as you would earn $12 per year in interest. However, this
is WRONG! It ignores the concept of compounding. After one year, you would indeed have $112. However, during
the second year you earn 12% interest on the full $112 instead of only the $100 you started with. Therefore, you will
earn $13.44 (=112x0.12) in interest in the second year and have $125.44 in two years. During the third year, you will
earn $15.05 (=125.44x0.12) in interest and have $140.49 in three years. Therefore, the Future Value of $100 for three
years at 12% is $140.49. In other words, $100 today is equivalent to $140.49 received three years from now assuming
that you can earn 12% interest annually.
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Solving for Future Value

We have three ways to solve for the FV: formula, financial table, and financial calculator.

Method 1: Using a Formula to Find the FV

The first is directly with a formula. Under this method, we use the following formula:

FV=PV(1+Ek)"
where

FV is the future value (in year n) for which we are trying to solve

PV is the present value (how much we have today)

k is the rate of return we are earning (also referred to as the interest rate, required return, growth rate,
or discount rate)

n is the number of years which we will be saving (or investing) the money.
Method 2: Using a Table to Find the FV
The second method is to use Financial Tables, in Appendix A. Financial tables are cumbersome and don’t
allow us as much flexibility as other methods, so they will not be covered in this text.

Method 3: Using a Financial Calculator to Find the FV

The third method (and the method focused on here) is to use the financial calculator or spreadsheet. Each
financial calculator follows the same basic ideas, but the specifics are different for each brand of calculator.
The steps below are for the HP10BII, TI-BAII+ and TI-83/84. If this is the first time using your financial
calculator, see the detailed instructions Setting up Your Financial Calculator, in Appendix B. Please pause
here to read that and set up your financial calculator before proceeding.

Calculator Steps to Compute FV:

HP10BII TI-BAIl+ TI-83/84
Step 1: Step 1: Go to APPS=Finance=
Enter N Enter N TVM_Solver
Step 2: Step 2: Step 1: Enter N
Enter I/YR Enter I/YR Step 2: Enter I/YR
Step 3: Step 3: Step 3: Enter O for PMT
Enter O for PMT Enter O for PMT Step 4: Enter PV
Step 4: Step 4: Step 5: Move to FV line and press the
Enter PV Enter PV ALPHA SOLVE key
Step 5: Step 5:
Press the FV key Press the CPT key
Step 6:
Press the FV key

Note: The order of steps 1-4 is not important. The FV answer will appear as a negative number, ignore the
negative sign for now. For the TI-83/84 calculators your P/Y and C/Y on the onscreen display should both
be 1 for now.
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Present

Example: Finding FV using the Financial Calculator
Find the Future Value of $350 invested for 25 years at 9.5% per year.

Step 1: 25 N
Step 2: 9.5 I/YR
Step 3: 350 PV
Step 4: 0 PMT
Step 5: FV=

You should get a solution of $3383.93.

In other words, if we invest $350 today and let it compound at 9.5% per year for 25 years, we will have
$3383.93 at the end of the 25th year.

Technically, you will get a value of -3383.93. The negative sign is an important aspect of financial
calculators. The calculator is looking for the solution that balances both parties of a transaction. Here, since
the $350 starting value was positive, the calculator assumes that this amount is being received today. If an
individual receives $350, that individual needs to pay back $3383.93. Positive values represent cash inflows
and negative values represent cash outflows. In a problem like this, it is not essential. However, later in the
chapter, we will introduce problems where the cash flow direction is essential. Specifically, whenever there
are nonzero values for two or three of the cash flows (PV, PMT, and/or FV), cash flow direction matters. In
those cases, figure out if the cash flow is coming to you (available at that moment to spend) or the cash flow
is going away from you (set aside into a savings plan). If the cash flow is coming to you, it is positive. If it is
going away from you, it is negative. If we applied that logic in this example, the $350 PV would actually be
-350. However, this would not change the value of the FV other than to make it positive.

Value

The flip side of Future Value is Present Value. Future value tells us how much a certain amount of money will be worth

at some future date assuming a certain rate of return. However, what if we know how much we are supposed to get

at some point in the future and want to know what it is worth to us today? Now we must find the Present Value.

Assume we are offered an opportunity to receive $200 at the end of two years (call it investment A). How much is this

opportunity worth to us today assuming we could earn 8% by placing our money in a savings account (that has risk

similar to investment A)? To answer this, we must ask how much we would need to place in a savings account today

in order to have $200 at the end of the two years.

FV=PV(1+Ek)"
200 = PV/(1.08)?
—(12.83)2 =PV
$171.47 = PV

If we had $171.47 today and placed it in a savings account earning 8%, we would have $200 in two years (the same as

through investment A). Assuming that investment A had the same degree of risk as our savings account, then we would

buy investment A if it was available for less than $171.47 and put our money in the savings account if investment A

cost more than $171.47. We could say that the present value of investment A is $171.47.
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Solving for Present Value

We have three ways to solve for the PV: formula, financial table, and financial calculator.

Method 1: Using a Formula to Find the PV

The first is directly with a formula. Under this method, we use the following formula:

_ _FV
PV = (14+k)m

where

FV is the future value (in year n) that we plan to receive
PV is the present value (how much it is worth to us today)

k is the rate of return we can earn elsewhere (also referred to as the compound rate, required return, or
discount rate)

n is the number of years which we will have to wait before receiving the money.

Method 2: Using a Table to Find the PV

The second method is to use financial tables and will not be covered in this text.

Method 3: Using a Financial Calculator to Find the PV

The third method is to use the financial calculator (or spreadsheet). Each financial calculator follows the same
basic ideas, but the specifics are different for each brand of calculator. The steps below are for the HP10BII,
TI-BAII+ and TI-83/84.

Calculator Steps to Compute PV

HP10BII TI-BAIl+ TI-83/84
Step 1: Step 1: Go to APPS=Finance=
Enter N Enter N ;Ve“g—iog;igr N
Step 2: Step 2: Step 2: Enter I/YR
Enter I/YR Enter I/YR %ZB 3: Enter g/for PMT
Step 3 Step 3: Step 5: Move to PV line and press the
Enter O for PMT Enter O for PMT ALPHA SOLVE key
Step 4: Step 4:
Enter FV Enter FV
Step 5: Step 5:
Press the PV key Press the CPT key

Step 6:

Press the PV key

Note: The order of steps 1-4 is not important. The PV answer will appear as a negative number, ignore the
negative sign for now.
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Example: Finding PV using the Financial Calculator

Find the Present Value of $5000 received 15 years from today with a 9.5% discount rate.

Step 1: 15N
Step 2: 9.5 I/YR
Step 3: 0 PMT
Step 4: 5000 FV
Step 5: PV=

You should get a solution of $1281.62

In other words, if we are offered the opportunity to receive $5000 at the end of 15 years that is equivalent to
receiving $1281.62 today.

Annuities

The examples previously discussed are for situations where we have a specific amount today and want to know what it
is worth at some point in the future (FV) or when we plan to receive a certain amount at some point in the future and
want to know what it is worth today (PV). These are referred to as lump sum situations because there is only one cash

flow that we are discounting or compounding.

An annuity is different in that with an annuity we have the same exact
amount being received (or paid) at the end of each period over a number
of periods. For example, if we win the lottery that is usually paid in equal
installments over a twenty-five year period. A $1,000,000 jackpot would
be paid at $40,000 per year for twenty-five years. This is said to be an

\
A v

annuity. (Technically the lottery is an “annuity due” because the first \%
payment is paid today, or the beginning of the period, as opposed to the
end of the period).

Timelines: Let us pause here for a moment to introduce an important g )

tool used in time value of money — timelines. Timelines provide an aid

that helps us better visualize what the cash flow stream looks like. Consider an annuity that pays $2000 per year for 4
years with an 8% discount rate. We can illustrate this on a timeline as follows:

$2000 $2000 $2000 $2000

i | i I j
k = 8%
| | | | | g

Today Year 1 Year 2 Year 3 Year 4

Note that the hashmarks represent the end of the time increment and the space between the hashmarks represent the
time increment itself. In other words, the year 1 hashmark represents the end of year 1 where the annuity makes its first
$2000 payment. Some students find timelines very helpful and use them for most time value of money problems while



others use them less frequently. However, when we get to the section on complex time value of money problems later
in this chapter, most students will find timelines quite beneficial.

Solving for Present Value of an Annuity
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We have three ways to solve for the PV of an annuity: formula, financial table, and financial calculator.

Method 1: Using a Formula to Find the PV of an Annuity

PVA= PMT(@)

where

The first is directly with a formula. Under this method, we use the following formula:

PVA is the present value of the anticipated cash flow stream (annuity)

PMT is the annuity payment (how much we receive or save each period)

k is the rate of return we can earn elsewhere (also referred to as the compound rate, required return, or

discount rate)

n is the number of periods which we will have to wait before receiving the money.

Method 2: Using a Table to Find the PV of an Annuity

The second method is to use financial tables and will not be covered in this text.

Method 3: Using a Financial Calculator to Find the PV of an Annuity

The third method is to use the financial calculator (or spreadsheet) which is what we will focus on. Let’s walk
through an example with the financial calculator. An investment that pays $100 at the end of each year for 4
years is an annuity (note that a clue for annuities is to look for the word “each’ or “every” to indicate that the
same cash flow is being repeated multiple times). If we wanted to know what that investment is worth to us
today and we had a 10% discount rate, we would be finding the present value of that annuity.

Calculator Steps to Compute PV of an Annuity

HP10BII TI-BAII+ TI-83/84
Step 1: Step 1: Go to APPS=Finance=
4N 4N TVM_Solver
Step 2: Step 2: Step 1: 4N
10 I/YR 10 I/YR Step 2: 10 I/YR
Step 3: Step 3: Step 3: 100 PMT
100 PMT 100 PMT Step 4: 0 FV
Step 4: Step 4: Step 5: Move to PV line and press the
0Fv 0FV ALPHA SOLVE key
Step 5: Step 5:
PV= Press the CPT key
Step 6:
Press the PV key

negative sign for now.

Note: The order of steps 1-4 is not important. The PV answer will appear as a negative number, ignore the
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You should get a solution of $316.99

Solving for Future Value of an Annuity

As with the other TVM calculations we have encountered, there are 3 basic methods to solve for the FV of an

annuity: formula, financial table, and financial calculator.

Method 1: Using a Formula to Find the FV of an Annuity

The first is directly with a formula. Under this method, we use the following formula:

FVA = PMT(UH)

where

FVA is the future value that our cash flow stream will grow to at the end of n periods

PMT is the annuity payment (how much we receive or save each period)

k is the rate of return we can earn elsewhere (also referred to as the compound rate, required return, or
discount rate)

n is the number of periods which we will have to wait before receiving the money.

Method 2: Using a Table to Find the FV of an Annuity

The second method is to use financial tables. These tables are included in Appendix A and will not be covered
in this text.

Method 3: Using a Financial Calculator to Find the FV of an Annuity

The third method is the financial calculator (or spreadsheet) approach. Let’s walk through an example using
the financial calculator to solve for the future value of an annuity. We want to save $1000 per year (at the

end of each year) for 10 years at 12%. How much will this be worth at the end of the 10th year?

Calculator Steps to Compute FV of an Annuity

HP10BII TI-BAIl+ TI-83/84
Step 1: Step 1: Go to APPS=Finance=
10N 10N TVM_Solver
Step 2: Step 2: Step 1: 10N
12 1/YR 12 1/YR Step 2: 12 I/YR
Step 3: Step 3: Step 3: 1000 PMT
1000 PMT 1000 PMT Step 4: 0 PV
Step 4: Step 4: Step 5: Move to FV line and
0PV 0PV press the ALPHA SOLVE key
Step 5: Step 5:
Fv Press the CPT key
Step 6:
Press the FV key




Chapter 3 - Time Value of Money 45

Note: The order of steps 1-4 is not important. The FV answer will appear as a negative number, ignore the

negative sign for now.

You should get a solution of $17,548.74

Note: Ordinary annuities (both present value and future value) assume that cash flows will arrive at the end of each

period. Occasionally, you might encounter an annuity due (which means that cash flows arrive at the BEGINNING

of each period). It is easy to adjust for this when using a financial calculator by changing the calculator from END

of period cash flows to BEGINNING of period cash flows. This process is described in Setting up Your Financial

Calculator in Appendix B (for the TI-83/84, it is just part of the onscreen display in the TVM_Solver).

Solving for PMT, I/YR, or N

Sometimes you may need to find something other than the present value or future value. For instance, you may want

to know how much you have to save per year to reach a certain future value (or how much you must earn as a rate

of return or how many years it will take). If you are using a financial calculator, these are relatively easy. For example,

assume you have $2000 saved already and want to save another $5000 per year to accumulate $80,000 after 10 years.

What rate of return must you earn?

$2000 $5000 $5000 $5000 $5000 $5000 $5000 $5000 $5000 $5000 $5000

L] «--

0 1 2 3 4 5 6 7 8 9 10
$80,000
Calculator Steps for the Solution
HP10BII TI-BAIl+ TI-83/84
Step 1: Step 1: Go to APPS=Finance=
10N 10N TVM_Solver
Step 2: Step 2: Step 1: 10N
80000 FV 80000 FV Step 2: 80000 FV
Step 3: Step 3: Step 3:-5000 PMT
-5000 PMT -5000 PMT Step 4:-2000 PV
Step 4: Step 4: Step 5: Move to 1% line and
-2000 PV -2000 PV press the ALPHA SOLVE key
Step 5: Step 5:
I/YR Press the CPT key
Step 6:
Press the I/YR key

Solution = 8.83%

Reminder: Either the PMT must be negative and the FV positive or the PMT positive and the FV negative. It doesn’t

matter which way you do it, but one must be negative and the other positive.
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Solving for N and PMT is done along similar lines.

Perpetuities

A Perpetuity is an annuity that lasts forever. While it is difhicult to imagine a situation where an individual could buy
a cash flow stream that will pay a fixed amount per year through infinity, perpetuities can be useful tools when dealing
with long, constant cash flow streams. Consider someone wanting to fund a scholarship or plan for retirement where

she is not sure how long she’ll live. A perpetuity can provide a reasonable approximation in either of those situations.

How much would a perpetuity of $100 be worth assuming a discount rate of 10%? Remember this is $100 per year
forever. It would seem that this would be worth an infinite amount. However, consider what would happen if you
had $1000 today and could put it in the bank to earn 10% interest. You would receive $100 per year and never touch
the principal. You would essentially be buying a $100 perpetuity (assuming the bank didn’t change the interest rate).
Therefore, a perpetuity has a finite value. The formula for inding the present value of a perpetuity is as follows:

PV = EMT

Note: When using this formula, always plug in k as a decimal so that 10% is 0.10

Uneven Cash Flow Streams

Sometimes you will encounter a situation where you have more than one payment, but it is not the same each year.
Remember that an annuity requires the payment to be the same each year. If you have multiple cash flows, but they are
not the same, you have an uneven cash flow stream. In order to solve a problem like this, treat it as a series of single

cash flows (or possibly a series of smaller annuities).
Net Present Value of an Uneven Cash Flow Stream

Consider the following example: you have an investment project that will pay the following cash flows:

Year 1 $1000
Year 2 $500

Year 3 $2000
Year 4 $2000

The discount rate is 15%. Find the Present Value.

$1000 $500 $2000 $2000
| | | | |
k = 15%
! | | ! | ’
0 1 2 3 -

Calculator Steps to Compute PV of an Uneven Cash Flow Stream
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HP10BII TI-BAII+ TI-83/84

Step 1: Step 1: Go to APPS=Finance=

Clear All CF CLR Work Step 1: Select npv(

Step 2: Step 2: Step 2: Enter the given

0 CFj 0 Enter | information in the following
Step 3: Step 3: format:

1000 CFj 1000 Enter || npv(InterestRate, CFO, {CF
Step 4: Step 4: Stream}, {CF Frequencies}
500 CF;j 500 Enter || npv(15,0,{1000,500,2000},{1,1,2}
Step 5: Step 5: Step 3: Press the SOLVE key
2000 CFj 2000 Enter |

Step 6: Step 6:

2 Nj 2 Enter

Step 7: Step 7:

15 I/YR NPV 15 Enter |

Step 8: Step 8:

NPV CPT

Solution $3706.18

Note for HP10BII+: The Nj key is used to tell the calculator the number of times that the same cash flow will
be received consecutively. If the cash flow only occurs once (in a row) then we do not need to use the Nj key.
However, when we have the same cash flow multiple times in a row (such as the $2000 for two years), we can use

the Nj key to tell the calculator that this $2000 will occur in two consecutive years.

Note for TI-BAII+: The F screen that appears after you enter a cash flow and down arrow is used to tell the
calculator the number of times we have that same cash flow consecutively. If the cash flow only occurs once (in a
row) then we do not F screen and just down arrow past it. However, when we have the same cash flow multiple
times in a row (such as the 2000 for two years), we use the F screen to tell this to the calculator. The calculator
does not have a F screen after the initial cash flow, so we do not need the double down arrow after entering the
initial CF.

The above calculator methods are referred to as your Cash Flow Register or Cash Flow Worksheet. It is essential
that you always clear all/clear work before entering any cash flows. If you do not do this you will be adding cash
flows to a previous problem instead of starting a new problem. The TI-83/84 does not utilize this type of register
and does not need to be cleared.

Future Value of an Uneven Cash Flow Stream

The NPV function gives you the present value. You may alternatively want to know how much you will have
at the END of the time period (solve for the future value). If this is the case, you start by solving for the NPV.
Once you have that, use the 5-key approach to bring that present value forward to the end of the time horizon.
For example, if we wanted to know what the above cash flow stream was worth at the END of the fourth year,
we would start by solving for the NPV and get the same $3706.18 we calculated earlier. Then, we would go to
our 5-key and solve for the future value as follows:

Step 1: 4 N
Step 2: 15 I/YR
Step 3: 3706.18 PV
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Step 4: 0 PMT
Step 5: Solve for FV=$6482.13

When calculating the PV of an uneven cash flow stream, it should always be less than the sum of the cash flows.
When calculating the FV of an uneven cash flow stream, it should always be more than the sum of the cash flows.
Also, many financial calculators allow you to solve directly for the future value of an uneven cash flow stream. To

see if yours does this, consult your user manual or ask your instructor.

Finding the discount rate of an Uneven Cash Flow Stream

We can also find the discount rate (I/Y) if we have uneven cash flows. Consider the following example: We have

an investment project that will pay the following cash flows:

Year 1 $1000
Year 2 $500
Year 3 $2000

If the present value of this investment is $3000, what is the discount rate?

$1000 $500 $2000
0 1 2 3
-$3000
Calculator Steps to Compute I/Y of an Uneven Cash Flow Stream
HP10BII TI-BAIl+ TI-83/84
Step 1: Step 1:
Clear All CF CLR Work Go to APPS=Finance=
Step 2: Step 2:
-3000 CF;j -3000 Enter | Step 1: Select irr(
Step 3: Step 3: Step 2: Enter the given
1000 CF;j 1000 Enter || information in the following
Step 4: Step 4: format:
500 CFj 500 Enter || irr(CFO,{CF Stream},{CF
Step 5: Step 5: Frequencies}.
2000 CFj 2000 Enter irr(-3000,{1000,500,
Step 6: Step 6: 2000},{1,1,1}
IRR/YR=> IRR Step 3: Press the SOLVE key
Step 7:
CPT
Solution 7.06%

Note for HP10BII+: The IRR/YR is not the same key as you used for the I/YR, but it serves a similar role —
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finding the discount rate (or rate of return) for a cash flow stream. The difference is that they I/YR key only works
with single cash flows or annuities while the IRR/YR key works with uneven cash flows.

Note for TI-BAII+: The IRR is not the same key as you used for the I/Y, but it serves a similar role — finding the
discount rate (or rate of return) for a cash flow stream. The difference is that the I/Y key only works with single

cash flows or annuities while the IRR key works with uneven cash flows.
CFO0 will always be negative when calculating IRR. If you end up with an error message when calculating the
IRR, one of the first things you should do is make sure that your CFO was a negative value.

Non-Annual Compounding

The more frequently interest is compounded, the greater the effective yield on our savings. Many banks use non-annual
compounding periods (monthly, daily, etc). In order to make comparisons, we must find the effective annual yield. This
tells us how much we are earning on an annual basis.

Using a Formula to Find the Effective Annual Yield

The formula for effective annual yield is as follows:
ks = (1+k"#> -1

where

kefr is the effective annual yield
knom is the nominal or stated yield

m is the number of compounding periods per year

For example, what is the effective interest rate of 8% compounded daily?
365
_ 0.08
kg = (1+%> -1
Note: Be careful not to round when you take .08/365 or you will end up with significant error after compounding
it 365 times.
Using a Calculator to Find the Effective Annual Yield

As an alternative, you could use your financial calculator to find the effective interest rate. Again, using 8%

compounded daily.

Calculator Steps to Find the Effective Annual Yield
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HP10BII TI-BAIl+ T1-83/84
Step 1: Step 1: Go to APPS=Finance=
365 SHIFT P/YR 2nd | Conv Step 1: Select EFF(
Step 2: | Conv is the shift of the 2 key | Step 2: Enter the given
8 SHIFT NOM% Step 2: information in the following
Step 3: 8 Enter || format:
SHIFT EFF% Step 3: EFF(NOMINAL
365 Enter 1 RATE,COMPOUNDING
Step 4: PERIODS PER YEAR)
Press the CPT key EFF(8,365)
Step 3: Press SOLVE

Solution 8.33%.

Note for HP-10BII+: You have changed your payments per year when doing this calculation. If you go back to
another TVM problem, be sure to reset your payments per year to one.

Example: Solve a Problem Involving Non-Annual Compounding

We could also look at non-annual compounding with loans or investments. For example, consider a mortgage
loan. You are borrowing $80,000 at an 8% rate with monthly payments for 30 years (note that non-annual
annuities and lump sums work best with calculators), what is your monthly payment?

Step 1: Convert your calculator to monthly payments by entering 12 P/YR
Step 2: ~80000 PV

Step 3: 8 I/YR

Step 4: 360 N (30 years at 12 months per year)

Step 5: 0 FV

Step 6: PMT

Solution = $587.01 per month

Be VERY careful if you change your payments per year to change it back to 1 P/YR when you are done. Also,
each calculator is slightly different in how it sets the periods per year. Be sure to review the Setting up Your

Financial Calculator in Appendix B for calculator specific instructions.

Return to Future Value Tables

Remember the table of future values that we used to start the chapter? We said that the value of $250 set aside every
month for 40 years at 10% would be $1,581,019.90. We also suggested that by the end of this chapter, you would be
able to do that calculation on your own. Well, now you can.

Step 1: Convert your calculator to monthly payments by entering 12 P/YR
Step 2: 0 PV

Step 3: 10 I/YR

Step 4: 480 N (40 years at 12 months per year)

Step 5: 250 PMT

Step 6: FV
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Solution = $1,581,019.90

Complex Time Value of Money Problems

Everything above this point completes your “Time Value of Money Toolbox.” All the examples to this point have been
straight-forward situations. However, sometimes we have what we refer to as complex time value of money problems
where there are multiple issues that need addressed within one problem. One of the most common examples of this
would be a retirement problem where you have X dollars available today, want to be able to withdraw a certain cash
flow stream at retirement throughout your retirement years and want to find out how much you need to save each
month until retirement between now and the day you retire to achieve your goal. In order to solve a problem like this,
you need to visualize (a time line is very helpful) what information you have and what you are missing (that you need
to solve for). You will often need to break this down into multiple steps.

Example: Solve a Complex Time Value of Money Problem

Consider a situation where you are saving for retirement. You currently have $40,000 saved and would like to
save an additional $75 per week for the next 30 years. You estimate that when you retire (30 years from today),
you want to be able to withdraw $750 each week for the next 20 years and have $200,000 left over at the end
of the 20-year retirement period. Assuming you earn 5% during retirement, what rate of return must you earn

during the next 30 years to meet your goal?

One way to approach this is to start with a timeline. Note that each period is one week and there are 52 weeks per
year. This means that we will have 1560 periods until retirement (1560 = 30x52) and another 1040 periods until
the end of retirement (1040 = 20x52). This provides a total of 2600 periods for the entire 50 year time (2600 =
1560 + 1040). Once we’ve created the timeline, we can split it into two timelines. Timeline one will begin today
and go to retirement (period 1560) and timeline 2 will begin at retirement (also period 1560) and go to the end of
the retirement time frame (period 2600). Here, the timelines help us visualize the information that we know and
what we need to find out (specifically our rate of return we must earn over the first 30 years).



52 Business Finance Essentials

$40,000 $200,000
Tl T 75 $75 $75 $750 $750 750 $750
P — $. $. $| $. $. ___$ b k = 5% (from week
' L B B 1560 to week 2600)
ik 3 2 1558 1559 156015611562 2599 2600
(Year 30) (Year 50)

k = ? (from week
0 to week 1560)

$40,000
$75 475 575 ¢75 $7°
% H B m . I I
| ] ) l
B 1 2 1558 1559 1560 $200,000

$750 $750 $750%750

15601561 1562 2599 2600

Now we can start the calculations. To start, you need to figure out how much you will require at the end of the

30 years. This is the amount you want to have when you retire.

Step 1: Solve for how much you need at retirement.

Set your calculator to 52 periods per year to reflect weekly withdraws during retirement
Set your N to 1040 (52 periods per year for 20 years = 1040 weekly periods)

Set your PMT to 750 (to reflect the weekly withdraw)

Set your FV to 200,000 (to reflect the amount left over)

Set your I/YR to 5 (for your rate of return during retirement)

Solve for PV =$566,527.38

Note — your PMT and FV need to be the same sign. You can make them both positive or both negative, but they

are both flowing in the same direction so must be the same sign.

Step 2: Now that you know how much you need when you retire ($566,527.38), you can
calculate what rate of return you need to earn over the next 30 years to get there.
Keep your calculator set to 52 periods per year as you are making weekly contributions

Set your N to 1560 (52 periods per year for 30 years = 1560 weekly periods)

Set your PV to -40,000 (to reflect the initial $40,000 contribution)
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Set your PMT to -75 (to reflect your weekly $75 contribution)
Set your FV to 566,527.38 (to reflect how much you need at retirement)
Solve for I/YR =>5.98%

Note — your PV and PMT both need to be the same sign. Again, you can make them positive or negative, but
they are both flowing in the same direction. The FV needs to be the opposite sign. The easiest way to think of
this is that you are giving up the $40,000 today and the $75 per week in order to get back the $566,527.38 30

years from today.

Key Takeaways

Time value of money is one of the most powerful and most important concepts in finance. It essentially is as simple as recognizing
that because we can earn a return on our money, the value of money changes depending on when it is received or spent. One
dollar today is worth more than one dollar received next year. The value of the dollar initially is referred to as a present value while
the value of the dollar at a later point in time is referred to as the future value. Compound interest implies that money will grow
exponentially over time instead of linearly. This means that relatively small increases in rates of return or time horizons have more
power to increase wealth. After completing this chapter, you should be comfortable performing many calculations to see exactly
how time value of money can work for you.

Exercises

Question 1

Explain why $1 received today is worth more than $1 received one year from today.

Question 2

What do we mean when we refer to an annuity? How is an annuity different from an annuity due?

Question 3

What is the relationship between present value and future value?

Question 4

How do we determine the appropriate discount rate to use when finding present value?

Question 5

Why is compounding on a monthly basis better for us than compounding on an annual basis?

Problem 1

Determine the answer to each of the following questions.
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1a. Find the Future Value of $2500 invested today at 11% for 10 years.

1b. Find the Future Value of $2500 invested today at 11% for 30 years.

1c. Find the Present Value of $6000 received 10 years from today if the discount rate is 5%.

1d. Find the Present Value of $6000 received 10 years from today if the discount rate is 10%.

1e. Find the Future Value of $3000 per year (at the end of each year) invested at 6% for 30 years.

1f. Find the Future Value of $3000 per year (at the end of each year) invested at 12% for 30 years.

1g. Find the Present Value of $4000 per year (at the end of each year) if the discount rate is 15% for 20 years.
1h. Find the Present Value of $4000 per year (at the end of each year) if the discount rate is 15% for 40 years.

Problem 2

Find the interest rates implied by each of the following:

2a. You borrow $1500 today and promise to repay the loan by making a single payment of $2114.00 in 5 years.
2b. You invest $500 today and receive a promise of receiving back $193.50 for each of the next 4 years.

Problem 3

If $2000 is invested today at a 12% nominal interest rate, how much will it be worth in 15 years if interest is compounded

3a. Annually

3b. Quarterly

3c. Monthly

3d. Daily (365-days per year)

Problem 4

How long will it take your money to triple given the following interest rates?

4a. 5%
4b. 10%
4c. 15%

Problem 5

After graduating from college you make it big — all because of your success in business finance. You decide to endow a
scholarship for needy finance students that will provide $5000 per year indefinitely, beginning 1 year from now. How much must
be deposited today to fund the scholarship under the following conditions.

5a. The interest rate is 10%
5b. The interest rate is 10% and the first payment is made 6 years from today instead of 1 year from today.

Problem 6

Find the present value of the following cash flow stream if the discount rate is 12%:

Years 1-10 $4000 per year
Years 11-15 $6000 per year
Years 16-20 $8000 per year

Problem 7

Find the value of the following cash flow stream at the end of year 30 if the rate of return is 8.75%:

Years 1-5 $3000 per year
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Year 6 $7500
Years 7-15 $9000 per year
Years 16-30 $12,000 per year

Problem 8

Find the effective annual rate of interest for a nominal rate of 9% compounded

8a. Annually

8b. Quarterly

8c. Monthly

8d. Daily (365 days per year)

Problem 9

Your firm has a retirement plan that matches all contributions on a one-to-two basis. That is, if you contribute $3000 per year,
the company will add $1500 to make it $4500. The firm guarantees a 9% return on your investment. Alternatively, you can “do-
it-yourself” and you think you can earn 12% on your money by doing it this way. The first contribution will be made 1 year from
today. At that time, and every year thereafter, you will put $3000 into the retirement account. If you want to retire in 25 years,
which way are you better off?

Problem 10

Jen s planning for retirement. She plans to work for 32 more years. She currently has $15,000 saved and, for the next 15 years, she
can save $6,000 at the end of each year. Fifteen years from now, she wants to buy a weekend vacation home that she estimates
will require her to withdraw $100,000. How much will she have to save in years 16 through 32 so that she has exactly $750,000
saved when she retires? Assume she can earn 9% throughout the 32-year period.

Problem 11

You are a recent college graduate and want to start saving for retirement. You plan to save $2000 per year for the next 15 years.
After that you will stop contributing and just allow your savings to accumulate for another 20 years. Your twin brother would
rather wait awhile before he starts saving. He is not going to put away anything for the next ten years, then he will start making
contributions at the end of each year for the final 25 years. You both anticipate earning a 9.5% rate of return on your investments.
How much must your brother put away at the end of each year to have the same amount of money for retirement as you?

Problem 12

You are considering purchasing a new home. The house you are looking at costs $120,000 and you plan to make a 10% down
payment. You checked with a bank and they have two mortgage loan options for you. The first is a 15-year mortgage at 6.25%.
The second is a 30-year mortgage at 6.50%.

12a. What are your monthly payments for each loan?

12b. What is the total you will pay over the life of the loan for each loan?

12c. After one year you get a job transfer and have to sell the house. What is the payoff value of your remaining loan balance
(hint: find PV of remaining payments)?

12d. Over the first year, how much did you pay in principal and how much did you pay in interest?

Solutions to CH 3 Exercises
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Student Resources

Table: Future Value of $250 per month investment, in Appendix B
Financial Tables, in Appendix A

Setting up Your Financial Calculator, in Appendix B

TVM 5-Key Approach Guided Tutorial with HP10BII+, in Appendix B
TVM 5-Key Approach Guided Tutorial with TI-BAII+, in Appendix B

TVM 5-Key Approach Guided Tutorial with TI-83 or TI-84, in Appendix B
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Chapter 4 - Valuation and Bond Analysis

Dr. Kevin Bracker, Dr. Fang Lin and Jennifer Pursley

Chapter Learning Objectives

After completing this chapter, students should be able to

Define valuation and identify the three steps in the valuation process

Apply the three-step valuation process to bonds

Calculate the value of a bond given the coupon rate, required return, and time to maturity of the bond
Identify the three primary relationships between bond prices and interest rates

Explain the concept of the yield-to-maturity and calculate the yield-to-maturity for a bond given the bond's price,
coupon rate and time to maturity

Explain the concept of a call provision
Calculate the yield-to-call for a bond given the bond's price, coupon rate and time until first call date
Identify which is more relevant to an investor regarding the coupon rate, yield-to-maturity, and yield-to-call

Define key bond terms

Valuation Concepts

Valuation Definition — The value of any financial asset/security is equal to the present value of all cash flows which that
asset/security will generate over its lifetime discounted back to today at an appropriate discount rate.

A financial security refers to an instrument such as a stock or bond that represents a financial claim against assets. The
primary difference among different assets/securities (such as stocks vs. bonds vs. corporate projects) is that each asset/
security will have a different cash flow stream and a different discount rate de