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LIST PRICE

Introduction

You are about to plunge into the world of practical economics, This
f:hapter will introduce you to (and make you an expert in!) eco-
nomic concepts which are useful in making practical personal finance
and consumer decisions, In fact, we will claim that you can’t make wise
persor{al finance decisions without knowledge of these concepts.

This chapter deals with economic concepts related to the individ-
u:al, so-called “microeconomics,” Not all microeconomic concepts are
dlsqu‘ssed. Only those concepts which are most relevant to personal
decision-making are explored.
| You’ll learn many useful ideas in this chapter, but perhaps the most
Important idea is discounting. The concept of discounting simply asserts
thlat a dollar in the future is worth less than a dollar today. Discountin
will show you how to convert future dollars in such a way that they arg
compa'rable to present dollars, Discounting is critically important when
analyz.mg any consumer decision which involves costs and/or benefits
over time. Also, you must understand discounting in order to under-
stand how any consumer loan, like a mortgage or auto loan, is set u

And now, as they say, “away we gol” ’ >

1. Are Prices “Really” What They Seem?

Economic decisions, whether they relate to consumers or to firms
revolve around prices. For consumers, the price of a product measure;
the amount of resources (money) which the consumer must give up t
purchase the product. : o

- What could be easier than understanding prices? Simply look at the
price posted or listed on a car, house, dress, or hammier and that’s what
you must pay to buy the product.

For many consumer products this is true. But for many other con-
sumer pI‘Odl:lCtS, especially so-called consumer durable products (cars
homes, furniture), the list price is only part of the total price, For thes;
products, the total price is paid over a number of years, and usually
includes finance costs (e.g., mortgage or loan), fuel costs, and mainte-
nanlce. and repair costs. As will be seen, this complicates your task in
deciding whether purchasing the product is worth the price,

You must also be careful in comparing the prices of many financial
products. Life insurance is g good example. The annual price paid for
one type of life insurance policy, called whole life insurance purchases
both protection and an investment fund. In contrast, annual sprices paid
fgr an(.)ther type of policy, called a term policy, purchases only protec-
tion. Since the price paid in each case is purchasing different things, the
annual price can’t be used to compare the cost of the policies. ’
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NOMINAL PRICE

INCREASE/DECREASE
IN RELATIVE PRICE

Prices: One Time and Over Time
Time can play tricks with us, and it’s no different in economics. Dealing
with time in economics is a very important task.

Time can play tricks with prices. When examining and comparing
prices at one point in time, there’s no problem. You can come to conclu-
sions about the prices of one product compared to another product very
easily. For example, let’s say the price of pork is $2.00 per pound today
and the price of ground beef is §1.75 per pound today. These prices are
nominal prices today.

In the above example you can readily say that the price of pork is
relatively more expensive than the price of beef. In fact, you can con-

struct the relative price of pork compared to beef. Here, let the$price of
2.00

beef be indexed at the 1.00, and then let the price of pork be 8175 ot
1.14. The relative price of one product compared to another corﬁpares
the prices free of any money units. Simply choose the product with the
lowest price and assign it the value 1.00. Then the relative price of more
expensive products show how much more expensive, on a percentage
basis, the other products are compared to the lowest priced product.
Table 1-1 gives you some more examples.

Calculating relative prices is most helpful when looking at price
changes over time. Most prices are always rising, so everything is becom-
ing more expensive, right? Not necessarily. Prices change at different
paces. Those prices increasing faster become relatively more expensive,
while those prices increasing at a slower rate, or decreasing, become
relatively less expensive. Products whose prices relatively increased are
said to have had an increase in their relative price. Products whose prices
have relatively decreased are said to have had a decrease in their relative
price. Sometimes you will see the term “real price” substituted for “rela-

tive price.”

Table 1-1 Calculating relative prices.

Product Price Per Pound Relative Price Meaning
Pork $2.00 $2.00 Pork is 14% more
ﬁ =1.14 expensive per pound
' than beef.
Chicken $2.20 $2.20 Chicken is 26% more
m =1.26 expensive per pound
' than beef.
Ground Beef $1.75 $1.75 Ground beef is the
75375' =1.00  least expensive.
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Table 1-2 gives examples of calculating changes in relative prices. A
decision must first be made about what base to be used for the calcula-
tions. Two alternative bases are usually used, the Consumer Price Index
(CPI) or the average hourly wage. The CPI is an index value which

represents the average price of all consumer goods and services (more E‘ k>t g + = o <
on the CPI later). The actual CPI index number has no meaning itself 4 8 -g ™
except that higher values mean average consumer prices are higher. The § % A ¢ o <+ <
hourly wage, of course, does have intuitive meaning since it represents S :u‘}’ -
income derived from working an hour. R

The left-most panel of Table 1-2 gives the nominal, or actual dollar, 5 E R e e ¥

prices of four food products for 1990, 2000, and 2010, the CPI for each
year, and the hourly wage. By just looking at these numbers, you'd conclude
that all the food prices rose from 2000 to 2010, from 1990 to 2000 milk and
bread became more expensive while eggs and steak became less expensive.

The second panel in Table 1-2 calculates relative prices using the CPI
as the base. To get the numbers, simply divide the nominal price by the
year’s CPI (e.g., for eggs in 2000, 0.006 = $0.96/172.2). Look at the relative
prices for steak in 1990 and 2010. Relative steak prices fell from 0.026 to

Relative Prices”
(Using wage rate
base)
0.013 0.015 0.129 0.160 0.178

1990 2000 2010 1990 2000 2010 1990 2000
0.008 0.006 0.008 0.093 0.067 0.096

0.026 0.019 0.020 0.317 0.229 0.231
0.005 0.006 0.006 0.065 0.069 0.075

0.020. This means that, although steak price rose from $3.42/1b in 1990 to )
$4.30/1b in 2010, this was a slower increase than the increase in the average § S
. . . . . 174] :
price for all consumer goods and services. Therefore, relatively speaking, QE = . g
steak actually became less expensive by 25 percent (the drop from 0.026 g % 5 g ij’
to 0.020 is a 25 percent fall). Looking at it another way, the increase in § E En _ é’» g,g 3
nominal steak prices from $3.42/Ib to $4.30/1b was a 26 percent increase. 'a & ,é 3 ,§ 2o 3
But the increase in the CPI from 130.7 to 218.1 was a 69 percent increase. ) < k- )
; S ; 2 “ 9B B
So steak increased in price less than half as much as the CPI increased. = =le a o o - %g Sg 3
You’ll probably like the third panel of Table 1-2 better where rela- © " § ;Q; g ; ; % ; = fé 3
tive prices are calculated using the average wage rate as a base. Again, k= 2 o™ g ; = §
divide the nominal price by the average wage rate for that year to get §n Blalw o v o . A 8 E Q 2
. . . _ =23 9 @ 2 9 ] = g E RS
the relative price (e.g., for round steak in 2010, 0.231 = $4.30/$18.61). g Slen ol @& & o < 5o
. . . « E Nt &5 & & -~ - § L L2 g
These values do have intuitive meaning because they represent the frac- 5 ~ AR
‘ . . e g Sow® =
tion of an hour necessary to work in order to buy the product. In fact, %‘3 7z 2le a8 e« % C&EE ‘S‘ :;Q:J
: if the entries in this panel are multiplied by 60 minutes, then the result = Qe & 2 8 2 = BB & § N
is the number of minutes that must be worked to purchase the product. é’ - § E B 2 _“:3
These results are shown in the right-most panel of Table 1-2. Only milk 8 e g % ,éﬁ 2 &
3 : s a2 =
became relatively more expensive between 1990 and 2010. - o 2 g @ gy s = S
o §2 2845 8f|ERig ¢
b g | & % 3 - g ) g PR %E §
So What? o 2l 59 g o= .g.ggg S
. : . 2 |12 % & § 88 83 ¢ d3a 3
Why bother calculating changes in relative prices? It might be nice to lt_U &2 & ay g 3 E %53 “,2 92 ;& 2 8

know that a product hasn’t increased in price as fast as other products

or wages, but, big deal—if the price has increased, it still costs more.
THE “GOOD” There are two reasons why changes in relative prices are important.
OLD DAYS First, only by examining changes in relative prices can you decide how
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your standard of living (or the standards of living of consumers in gen-
eral), have changed. Think of it this way. All prices, wages, and incomes
tend to increase over time. If you only looked at changes in nominal prices
you'd think, “Wow, things are always getting more and more expensive—
it sure was better in the good old days.” This, in fact, is a false observation.
Over most time periods wages and incomes have more than kept up with
prices, meaning that average standards of living have increased. Another
way of saving the same thing is that it has taken progressively less time for
the average person to work to earn common consumer products.

But a more important reason for understanding relative prices is
that it’s relative prices that matter. A product has increased in price only
if its relative price has increased. It’s in your interest to judge the change
in a produet’s price by the change in its relative price, not its nominal
price. In fact, research shows that this is exactly what consumers do (see
- CONSUMER TOPIC: Do Consumers Respond to Relative Prices?),

Chapter I Microfoundations: Concepts for Making Consumer Decisions | 7

VALUE OF TIME

RELATED TO WAGE

RATE

The Bottom Line

Deciphering prices is not as easy as at first glance. The annual price of
consumer durable goods, like homes and cars, includes finance, energy,
and maintenance costs. Changes in relative prices should be used to
judge what products have become more expensive and less expensive.
Relative prices measure whether a product’s price has increased faster
or slower than all prices or average wages.

2. What’s Your Time Worth?

You've heard the expression, “time is money.” It’s more than a cliche;
it’s an expression which has much economic meaning.

The reason that time has a value is because it is limited. There are
only 24 hours in a day, 7 days in a week, and 365 days in a year, and 70
to 80 years in the average lifetime. You can’t make more time or recover
lost time. You use time to do everything—work, play, eat, sleep. Fur-
thermore, when you’re using time to do one activity (such as work),
you can’t use it to do something else (like sleep). There are always many
alternative uses of time,

Pricing Your Time

Since time is a limited resource, and since time is a necessary input into
any activity, time has a price. The price of your time in any activity
depends on what else you could do with that time. For example, if an
hour you spend watching TV could have been spent working, then the
price of an hour of TV viewing is the wage rate (after taxes) less the
pleasure you get from TV viewing over working. But if the hour you
spend watching TV could have been used exercising, then the price of
an hour of TV watching is the value you could have received from exer-
cising less the immediate pleasure you receive from TV viewing over
exercising.

The price of time therefore varies from individual to individual and
activity to activity. As a rule of thumb, researchers have usually mea-
sured the value of time as a fraction of the individual’s wage rate (see
CONSUMER TOPIC: How Is the Value of Time Measured?). The
fraction is higher the less the displeasure the individual gets from work-
ing, This means that professional workers probably value their time at
a higher rate than other workers for two reasons. First, their wage rate
is higher, and second, they probably enjoy their work more than non-
professional workers.
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implications

SPENDING MONEY TO Omne major implication of the fact that time has a price is that consumers

SAVE TIME

are often willing to spend money to save time. A consumer may spend
$500 on a plane ride taking 3 hours rather than spend $150 to drive the
same distance yet take 8 hours. A major reason for the increased sales

SHOPPING AROUND

of convenience foods that cost more per serving than home-prepared
meals is that households with both parents working have a higher time
price than “traditional” households with one spouse working in the
marketplace.

How do you know if it’s wise to spend money to save time? The
answer is simple. If the money you spend to save an hour of time is less
than the price of that hour of time to you, it’s wise to spend money to
save time. For example, a business executive might spend $300 to save
an hour of travel, but if during that hour the executive can do $1000 of
work for the company, then spending the money to save time is wise. An
evaluation of the benefits and costs of convenience foods is given in an
accompanying CONSUMER TOPIC.

Another implication of the realization that time has a price is in
shopping. Frequently you hear the advice “shop around” and “compar-
ison shop.” But since shopping takes time, now you know that shopping
and comparison shopping are not costless. You want to shop only up
to the point where the benefits from shopping (getting lower prices and
saving money) are only slightly more than the costs of shopping. (We’ll
talk much more about this later in Chapter 11.)
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Finally, the fact that saving time is valued by consumers means that
services which do save consumers time will be more costly. Convenjence
food, already discussed, is an example. Another example is real estate
brokers. Real estate brokers earn their commissions because they save
homebuyers time in finding homes with the desired characteristics.

The Bottom Line

Time is valuable—if it weren't, why do you drive to school or work
rather than walk. The price of an hour of your time is the value of what
that hour could be used for in the next best alternative,

3. Why Isn’t the Tenth Hot Dog as Good as
the First?

Did you ever wonder why eating the tenth hot dogisn’t as good as eating
the. first? Did you ever wonder why the fifth day of visiting your parents
or 1n-laws isn’t as enjoyable as the first day? Did you ever wonder why
watching your third football game on Sunday isn’t quite as much fun as
watching the first game?

The answer to all these questions is summed-up in one phrase:

DECLINING MARGINAL declining marginal value. Declining marginal value simply means that

we get less pleasure from additional units of a product or service than
from the earlier units. The first hot dog tastes really good and gives you
much eating pleasure. The second hot dog tastes almost, but not quite,
as good and gives you a little less pleasure than the first. The fifth hot
dog still gives you pleasure, but much less than the first or second. The
Fenth hot dog may in fact give you displeasure if it makes you sick! The
idea of declining marginal value is shown in Figure 1-1.

The idea of declining marginal value
has some important and interesting imolica- g ‘ .
tions for consumers, First the confeptll?s the Figure 1-1. Declining
major reason why consumers buy more of
a product or service when its relative price A
falls. Look at Figure 1-1 again, If the price
of a hot dog is equivalent to A (the value
you put on the first hot dog), then you'll
only buy one hot dog. You wouldn’t buy the
second hot dog because the value you put
on the second hot dog (B) is less than the
price equivalent to A. However, if the price
of hot dogs fell to that equivalent to B, and
if all hot dogs cost B, then you would buy 1; o o g g |

two hot dogs because the value to you of G d dug ey bt

marginal value,

Marginal value {value from each unit)
w

2]
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PRICING STRATEGIES

the first hot dog is greater than B, and the value to you of the second hot
dog is B. So the rule is that consumers will purchase units of a good or
service up to the point where the value the consumer places on the last unit
bought exactly equals the price per unit of the good or service. A second
implication has to do with pricing strategies of sellers. Notice in Figure 1-1
that you're willing to pay the equivalent of A for the first hot dog but only
the equivalent of B for the second hot dog. If sellers charge the price equiv-
alent of B for all hot dogs, then you’ll buy two hot dogs but you’ll actually
get a gift on the first hot dog. The gift is that you were willing to pay the
equivalent of A for the first hot dog, but you only paid the equivalent of B.
Sellers recognize that these “gifts” occur if all units of a good or
service are sold at the same price. Some sellers can’t do anything about
it. Other sellers try to do something about it by selling units of a prod-
uct in a package. The package is priced in such a way as to charge the
consumer the maximum value he or she would be willing to pay for
each unit. For example, in Figure 1-1, if a package of two hot dogs were
sold, the total price would be A + B, not B + B. In this way the seller
“extracts” the maximum price the consumer is willing to pay.

The Bottom Line
As you consume more units of a product, the value you put on the last
unit consumed falls from the value of earlier units. This is why consumers
buy more units of a product when the price falls. This is also why sellers
frequently sell products only in packages of many units.

4. Why Should You Worry about Supply
-~ and Demand?

You've probably heard the comment that the most important concepts
in economics are supply and demand. Most economic situations can be
broken down into supply and demand.

But why should consumers worry about supply and demand? Aren’t
supply and demand concepts that businessmen and women, plant man-
agers, CEOs (chief executive officers), and government policymakers
should worry about, but not consumers?

To be honest, learning about supply and demand won’t help you
make wise consumer decisions in the same way that learning about com-
pound interest and discounting will. However, learning about supply
and demand will help you anticipate changes in the economy which do
have a profound effect on your personal economic situation. For exam-
ple, understanding supply and demand will help you realize:

¢ why fuel prices will jump when unexpected cold weather hits,
¢ why orange juice prices rise when a severe freeze hits Florida,
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DEMAND CURVE

SUBSTITUTION
EFFECT

¢ wl}y grocery prices fall when a new supermarket enters the
neighborhood, and

¢ why health care costs increase when government medical payments
to consumers expand.

Demand

The concept demand refers to the quantity of a product which a con-
sumet, or group of consumers, will purchase at a given price. Generally,
when the price rises consumers purchase less of the product; conversely,
when t}fe price falls consumers purchase more of the product. Of course,
the “prices” should be relative prices, especially when compared at dif—a
ferent points in time. (Why?)

A demand curve shows the relationship between the price of a prod-
uct and the quantity of that product which consumers purchase. You've
al.ready seen a demand curve. The “declining marginal value” curve in
Figure 1-1 is really a demand curve,

As an example of an actual demand curve, look at the relationship
betwe.:en relative gasoline prices per gallon and average miles driven per
au.to m Figure 1-2. The points on the graph represent combinations of the
price of driving and mileage consumption from 1980 to 2009, Tn general
mileage driven increased as the relative price fell. If an “average” line i;
drawn through the points in F igure 1-2 (note the line), the result is the $0-
called “'downward sloping” demand curve. That is, consumption increases

as relative price falls, and consumption decreases as the relative price rises.

'I_‘here are two reasons why consumers buy less of a product when its
relative price increases, Suppose
the price of gasoline rises, with Figure 1-2. The relationship
:?111 other price.:s'and consumer - between the relative price of

income remaining the same. gagsoline and miles driven by
Gasoline is now relatively more consumers 1980-2009

expenstve than other consumer '
products. Consumers therefore
have an incentive to use more
of other consumer products,
especially those which are sub-
stitutes for gasoline, and less of
gasoline. For example, when
the relative price of gasoline
rose in the mid and late 2000s,
consumers were motivated to
reduce single passenger and Average miles driven per auto (in 1000)

single purpose drivi '
bg i purp ving trips an‘d Data source: Statistical Abstract of the United
substitute greater use of public States, various years.
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transit, car-pooling, and multi-purpose  Figure 1=-3. Demand
trips. Similarly, when the relative price curves for medical care and
of oil rose during the same period, con- beef,

sumers bought less oil and more natural
gas and wood for home heating, This is
called the “substitution effect.”

Of course, the availability of sub-
stitutes for a product whose price
has risen and the size of other costs T—
associated with switching from one Less —» Consumption of medcial care — more
product to another limit the degree to Wil docterang hospla par yeen
which consumers can reduce the con-
sumption of a product whose relative
price has risen. Consumer products
that have few substitutes show less
responsiveness to price changes than
consumer products which have many Loss > Consumpton o beal - ore
substitutes. Compare the demand (pounds per year)
curves for medical care and beef in
Figure 1-3. The demand curve for medical care is very “steep,” meaning
that consumption changes little as the relative price changes (notice that
consumption of medical care only falls from A to B when price rises
from P1 to P2). This is because there are few substitutes for medical
care. In contrast, the demand curve for beef is very “flat.” Consumption
changes a lot when relative price changes (see the effect of price rising
from P1 to P2). This is because there are many substitutes for beef.

The second impact of a relative price change is on the purchasing
power of a consumer’s income. When the relative price of a consumer
product rises and the consumer’s income remains the same, it means the
consumer’s income will not “go as far”—that is, it falls in purchasing
power. The consumer reacts by buying less of all consumer products,
including the product whose price rose.

Retative grice of medical care

Relative price of beef
o T
T
i
{
_[/

Supply

Producers of consumer products react in an opposite way to changes in
the relative price of their products than do consumers, Initially, with no
change in the costs of their inputs (e.g., labor, machines), producers reap

higher profits when the price received for their product rises. Motivated

by more profits, producers strive to manufacture a greater quantity of
their products. This gives rise to a positive relationship between the rela-
tive price of a consumer product and the quantity of that product which
a producer manufactures—that is, the higher the relative price the greater
the quantity manufactured. Eventually, in order to produce additional
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SUPPLY CURVE

amounts of a product, the producer

Figure 1-4. Supply curves.
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must compete for additional inputs,
such as labor and investment funds,
that are being used elsewhere. This
“bidding” increases the relative
price of those inputs. The producer
stops increasing the manufacture

) . 1 milfion 1.5 milion
of additional quantities of prod- bushels bushels
ucts when the higher cost of inputs Quantly (bushels) producecof erop
“wipes out” any extra profit made
on these additional quantities.

Similar to a demand curve, a
“supply curve” can be drawn for
producers of consumer products,
The supply curve merely shows

100,000 12¢,000
combinations of relative price of a Number of doclors
product and quantity of that prod-
uct which a producer, or group of producers, manufactures. Since produc-
ers manufacture more of the product when its relative price rises, supply
curves usually slope “upward.”

Two supply curves are illustrated in Figure 1-4. The ease and cost of
manufacturing additional quantities of a product determine the shape
of the supply curve. For example, it is relatively easy and inexpensive for
farmers to increase acreage devoted to the production of given crops in
response to higher relative prices for those crops. Therefore, the supply
of many crops is very responsive to changes in relative price. Such a
supply curve is illustrated in the upper part of Figure 1-4. In contrast,
increasing the supply of doctors requires long periods of costly educa-
tion and internship. Therefore, the supply of doctors is not as respon-
sive as crops to changes in relative price. The doctor supply curve is like
that illustrated in the bottom part of Figure 1-4.

$1EOb, | —— e —

$1.00Mu. | ——————— o,

Relarive price of crop

|
|
!
| |
| |
| !
1 J

$B0C00 F—————— - —————

$100,000 - = e e — = — |

Relarive price of doctors (salary}

The Market

The meeting of consumers desiring to purchase a product and produc-
ers desiring to sell that product is called the market for the product, The
market has two major functions. First, it establishes the price at which
the product will be sold. Second, it is the place where trades take place
between consumers and producers. Generally, consumers trade money
to producers in return for products.

How the Market Operates

In ancient times most markets were physical locations where consum-
ers and producers came together to make trades. Prices were established
by consumers and producers arguing over the “worth” of products in

an atmosphere similar to today’s auctions. If producers found that their
products weren’t selling, they would lower the price which they'd be will-
ing to accept from consumers. Conversely, if producers found that their
products were selling rapidly, they could raise the price which theyd be
willing to accept.

Today, some markets still exist in which consumers and producers
come together to bid and argue over prices and to make trades. The
New York Stock Exchange and tobacco markets are good examples.
However, with rapid communication devices, like the Internet, avail-
able today, many markets don’t require consumers (buyers) and pro-
ducers (sellers) to be in the same physical location. Furthermore, many
markets today are more “polite” than their ancient counterparts. Con-
sumers and producers infrequently argue about prices. Nevertheless,
consumers collectively do have an impact on prices. If a producer posts
a price for a product which is higher than the price which many con-
sumere are willing to pay, then some consumers simply won’t buy the
product (and instead will buy substitutes) and others will reduce their
purchases of the product. The net result is that the producer finds he
can’t sell all of the product which he wanted to at the posted price. In
order to sell more of his product, the producer lowers the relative price.

On the other hand, what if the posted price is less than the maxi-
mum price which many consumers are willing to pay for the product? In
this case the available supply of the product is purchased at a rapid rate.
The producer finds that he can raise the product’s relative price and still
sell the available supply.

The Equilibrium Price

The price of a product will ultimately settle at that price for which the
quantity of the product that consumers want to buy exactly equals the
quantity of the product that producers want to manufacture and sell. In
economics jargon, this price is called the “equilibrium price.”

The equilibrium price can be illustrated by combining the con-
sumer demand curve for a prod-
uct and the producer supply curve Figure 1-5. Equilibrium
for the same product. In this case Drice.

the demand curve is for all con- Consumer
. damand Prodllmer
sumers and the supply curve is ourye supply

for all producers manufacturing
the product. Consider the market
for new cars. Given the demand
and supply curves for new cars in
Figure 1-5, the equilibrium price N
for new cars is P, and the corre- i

sponding quantity of new cars Q, G

Relative price of new cars
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P
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NATIONAL HEALTH
INSURANCE

sold is Q.. Why is P, the equilibrium price? At prices higher than the
equilibrium price, say Py, producers desire to sell more new cars, Qy,,
than consumers are willing to buy, Q.. Inventories therefore increase
at dealers’ lots. In an effort to sell more cars prices are lowered, per-
haps through gimmicks such as rebate plans and special financing.
This happened in the 1990-91 recession as dealers found their cars
overpriced and sales slipping.

In contrast, what if the price of new cars is below the equilibrium
price at, for example, P;. Then consumers want to buy more cars, Q.
than producers are willing to sell, Q,,. Cars are being sold faster than
dealers can restock them. Many consumers are willing to offer higher
prices in order to be assured of purchasing a car. The higher offered
prices also encourage producers to manufacture more cars. There-
fore, price rises toward the equilibrium price, P..

How Markets Change

This is the part of this topic that you’ll find most interesting and useful.
Unfortunately, you had to read everything prior to this to get to this
point! _

Markets are rarely in equilibrium. In most cases prices and quantities
are moving toward equilibrium. Markets move out of equilibrium when
something happens to make either demand, supply, or both change. For
example, suppose the federal government institutes a national health
insurance plan which effectively reduces the price of medical care paid
by consumers but does not affect the costs to doctors and hospitals of
providing medical care. Medical care is therefore relatively cheaper to
consumers, and consumers will
therefore desire to purchase more Figure 1-6. Impact of
medical care at every level of prices , jational health insurance
charged by doctors and hospitals. plan.

In essence, the demand curve for o domang

medical care has moved outward as oignal 4"

shown in Figure 1-6. Initially, with curve Supply

the same price (P, ) charged by doc-
tors and hospitals, excess demand
for medical care occurs—that is,
doctors’ waiting rooms and hos-
pitals become more crowded. This
is seen by the difference between
Qs, the new quantity of medical
care desired by consumers at price

Relative price of medical care
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P;, and Q,, the quantity of medi-
cal care desired by consumers at

! Q.

Quantity of medical care

o

ORANGE CROP
FREEZE

GAS PRICE
CONTROLS

price P, before the institution Figure 1-7. Impact of a damag-
of national health insurance. ing freeze on the orange crop.
Increased competition among
consumers for medical care Demand ourve
ultimately pushes the rela-
tive price of medical care up.
The higher relative price of
medical care encourages more
individuals to become doctors
and encourages the expan-
sion of hospitals. Ultimately,
the new equilibrium price and
quantity of medical care is P,
and Q, respectively. The mar-
ket movement from P,,Q; to P,,Q, may, however, take years to occur in
the case of medical care. This is because of the long time it takes to train
new doctors.

As another example of a change in market equilibrium, this time
from the supply side, consider what happens if an unexpected freeze
in Florida significantly damages the orange crop. Growers can now
only supply a reduced number of oranges at every level of prices.
This is depicted by a backward shift in the supply curve for oranges,
as in Figure 1-7. Increased consumer competition for the now more
limited supply of oranges means that the equilibrium price rises to P,.

As a final example (promise!) of market changes, consider what would
happen if the government reinstituted price controls on gasoline. Suppose
the government said that, by law, gasoline could not be sold for more than
$1.00 per gallon. This is consid-
erably below the market price of
approximately $3.60 per gallon
(in 2012). What would happen?

Since $1.00 per gallon is less
than the market price, gasoline is i oy
now relatively cheaper after the
government decree. Consumers,
collectively therefore desire to
purchase more gasoline than they
did at $3.60 per gallon. In Figure
1-8, consumers desire to purchase
quantity Qs rather than quantity Price |,

New supply curve

Originat supply curve

R
n

Relative price of oranges

3
T

Q, aQ,

CQuantity of oranges

Figure 1-8. Impact of gaso-
line price controls.

$3.60
per Pp e e
gal,

Relataive proce of gasofine

Q.. But where will the extra gaso- ot / \
line come from? In fact, produc- il ! !

ers of gasoline will supply less a6 o
gasoline (Q,) at $1.00 per gallon Quantiy of gasofine
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TIME PRICE

FORECASTING

A COLD SNAP

than the quantity they supplied (Q,) at $3.60 per gallon. A shortage, the
difference between Q; and Q;, therefore results from the price ceiling.

How is the shortage resolved? A “black,” or underground, market
could develop that would sell gasoline above the ceiling. For most con-
sumers, however, the shortage is resolved through a rise in the time price
associated with purchasing gasoline. Fear of not being able to purchase
gasoline motivates consumers to line up at gas pumps before the supply
runs dry. Long lines at gas stations increase the waiting time associated
with obtaining gas and hence increase the time costs of purchasing gas.
The higher time cost motivates consumers to use less gasoline in order
to avoid the waiting lines. The higher time cost effectively substitutes for
a higher monetary cost.

S0 What?

Now that you know about demand curves, supply curves, markets, and
equilibrium prices, what practical use are these concepts to you? Can
the concepts help you in managing your personal financial affairs?

The major practical usefulness of the concepts is in forecasting. You
now know four things related to supply and demand:

¢ Anything that increases demand for a product without increasing
supply to the same extent will result in a relative price increase;

¢ Anything that decreases demand for a product without decreasing
supply to the same extent will result in a relative price decrease;

¢ Anything that increases supply of a product without increasing
demand to the same extent will result in a relative price decrease; and

¢ Anything that decreases supply of a product without decreasing
demand to the same extent will result in a relative price increase.

Let’s see how a consumer could put these ideas to practical use with
two examples:

Suppose severe and unexpected cold weather hits in December.
Average temperatures are several degrees below normal. To stay
warni, consumers initially increase their consumption of fuel, includ-
ing natural gas, oil, and electricity.

Should consumers expect fuel prices Figure 1-9A. Effects of
to rise? severe cold weather.

Yes, fuel prices will rise, and per-
haps dramatically. The unexpected cold
weather increases demand for fuel at
every price and shifts the demand curve
outward (Figure 1-9A). Fuel prices
will rise, and the extent of the rise will
depend on how responsive the supply of

Relative price of fuel
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AN INVESTMENT

fuel is to price changes. Over a short period of time, such as a month,
the supply of fuel is probably not very responsive, so in this situation
consumers should plan to budget much more money for fuel costs.
Now consider an investment example. Suppose your Uncle Ed opens
the first video store in town. The store is a success and Uncle Ed makes
big profits. You invest some money in Uncle Ed’s store and are very
pleased with the returns on your investment. Uncle Ed’s relative price
and quantity of videos rented is shown as P; and A on Figure 1-9B,
But Uncle Ed’s big profits likely won’t last. Why? Observing Uncle
Ed’s profits, competitors will set up other video stores in town. This
willi shift the supply curve to the.: right Figure 1-9B. Uncle
(S; in Figure 1-9B) and lower prices to Ed’s large profits won’t
P,. Uncle Ed’s profits, and the return on
. . last.
your investment, will fall.

S, {Uncle Ed only)

The Bottom Line

8, (Uncle Ed and
compstitors)

One can use supply and demand curves E

to forecast changes in relative prices. " =-—1---—-
!
]
A

Anything that increases demand more
than supply will increase the relative
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OPPORTUNITY COST

IS ANYTHING “FREE"?

price, and anything that increases supply more than demand will decrease
the relative price. An individual consumer can’t have an impact on sup-
ply and demand, but understanding supply and demand will give clues
about where prices are headed. _

5. Why Should You Always Look Over Your
Shoulder (Economically Speaking)?

Wouldn’t life be great if each of us had all the money and time we
wanted. Then we could buy and do everything we wanted, and there
would be no reason for economic decision-making. In fact, there would
be no reason for economics, or for this book, because economics is the
science which deals with making decisions about scarce resources, If
money and time are unlimited, then there’s no need to worry about pri-
oritizing purchases or deciding what is best to buy.

But consumer resources—mainly time and money—are limited, and
SO consumers must worry about using those resources in the best way
to reach whatever goals they have. One way to keep yourself honest in
this endeavor is to understand and use the concept of opportunity cost.
Opportunity cost recognizes that when you spend time or money on any
product, you're giving up the ability to spend that same time and money
on something else. Therefore, the opportunity cost of spending money
or time on any product or activity is the value of the next best product
or activity you could obtain with that same amount of time Or money.
Some examples of opportunity cost are:

¢ the opportunity cost to John, a college student, of going to the movies
for two hours is the benefit from studying for those two hours,

¢ the opportunity cost to Sally of buying a $35,000 Jeep Grand
Cherokee is the investment she could make with that money,

¢ the opportunity cost to George and Jennifer of having a child is the
value of making a downpayment on a new house,

Opportunity cost is the economic equivalent of looking over your
shoulder at other uses for your time and money. Opportunity cost forces
you to recognize your missed opportunities. Opportunity cost doesn’t
mean that spending money or time on any product or activity is “bad”
or “wrong”—that requires evaluation, which will come in later chapters.
Instead, opportunity cost makes you realize that nothing is free —there’s
always some other use for your resources,

For example, even if someone gives you free tickets to the baseball
game, the game still isn’t free. There’s an opportunity cost to your time
spent at the game!

At this point you may say, “Come on, if I hadn’t gone to the base-
ball game, I wouldn’t have done somethin g ‘constructive’—I would have

HOUSE
DOWN-PAYMENT

CASH OR CREDIT

SHOPPING

COUPONS

slept or watched TV.” That’s OK. The opportunity cost of some expen-
diture of time or money doesn’t have to be something “constructive” or
“self-improving” or “dull.” The opportunity cost of any expenditure is
simply the value of your next best use of that time and money, and that
next best use can be anything you want. But keep yourself honest—
recognize all your other opportunities. Also, you can calculate a nu:m.ber
of opportunity costs for any number of alternative uses of your time

and money.

Applications to Consumer Decision-making

The concept of opportunity cost is applicable to many consumer deci-
sions. It will be used many times in future chapters. Here is a preview.

¢ Down-payment on purchase of a house: Most of us make a dowg-
payment when buying a house. Obviously the down-payment is
part of the cost of the house. But understanding the concept of
opportunity cost makes you realize that the cost of the down-
payment doesn’t stop when the house is bought. .The down-
payment money could have been invested and earneq interest each
year. These annual interest earnings are an opportunity cost of the
down-payment and should be counted as an annual cost of the
house. .

¢ You pay cash for a new TV rather than using credit. You save
hundreds of dollars in credit interest costs and are very proud
of yourself for doing so. But remembering the C(_)ncept 'of
opportunity cost takes some of the luster off that prxdeT. Using
your own money isn’t costless, because you could have ullvested
that money and earned interest. These interest earnings which you
give up are one opportunity cost of paying with cash. In .fact, if
the interest rate you earn on the cash is greater than the interest
rate charged for credit, then using credit may be cheaper (more on
this in Chapter 5).

¢ Shopping by comparing unit prices: This is the commonly
recommended method of shopping (for example, in a supermarket)
and will result in the lowest money cost. But there’s an opportunity
cost to this shopping technique which is the extra time requi.red as
compared to other shopping methods. When the cost of time is
added to the money cost of unit price shopping, it may not be the
cheapest technique, especially for high income consumers.

¢ Clipping coupons is also recommended, as the “smart” way to shop
and save money. But again, coupon clipping and organization takes
time, and when the opportunity cost of that time is considered,
coupon clipping may not be wise.
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TRAINING

“But | Won’t Invest—I'll Waste the Money!”

This is a common response to the recommendation that foregone inter-

est earnings be used as an opportunity cost to spending money on some ”

consumer product or service, You might say, “If I don’t pay cash for the
TV, I'll simply spend the money on something frivolous.”

There are two responses to this comment, First, if you spend the
money on something else (whatever that is), rather than investing, then
it must be that the value of that expenditure is greater than the value
youd get from investing. No one knows better than you what you like
and don’t like and what gives you the most pleasure. The opportunity
cost should then be measured as the value of that other expenditure. If
you use the foregone interest earnings as the opportunity cost, you'll
actually be underestimating the true opportunity cost!

Second, although you may not invest the money, you could, so
investing is an alternative for which an opportunity cost can be easily
constructed. It allows you to consider “what might have been.”

The Bottom Line

Your resources of time and money are limited, so there are always many
alternative uses for them. The idea of “opportunity cost” keeps you
honest by forcing you to consider what elsc you might have done with a
particular expenditure of time or money.

6. Why Doesn’t Everyone Earn the Same
Amount of Money?

Money and time are the consumer’s two resources. We all have the same
amount of time per week or year (although life spans vary), but wages
and incomes vary quite a bit (see Table 1-3),

In a nutshell, wages and incomes vary primarily due to differences in
worker skills, training, talents, and experiences, and due to differences in
the amenities and characteristics of alternative jobs.

In general, wages are higher for Jobs which require more skill and
training, Highly skilled jobs are more valuable to the employer, and the
employer passes these benefits on to the employee in the form of higher
wages, Jobs which require more training must pay higher wages in order
to entice people to undergo the training and probably put up with low
pay during the training period, For example, many fewer people would
be motivated to undergo the eight to ten years of medical school train-
ing at little or no pay unless they anticipated that a high-paying job
would be the result. Education is one of the best predictors of earnings
(see CONSUMER TOPIC).
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Table 1-3 Average salaries of workers in selected occupations,

2010.
Occupation Median pay
Dentists $146,920
Civil engineers $77,560
Architects $72,550
Personal financial advisors $64,750
Accountants $61,690
High school teachers $53,230
Insurance agents $46,770
Social workers $42,480
Travel agents $31,870
$20,990

Retail sales workers

Data source: U.S. Bureau of Labor Statistics, Occupational Outiook Hand-
book. http:lwww,bls.goviooh!




Chapter I Microfoundations: Concepts for Making Consumer Decisions | 25

WORK ENVIRONMENT

If you have unique and extraordinary skills and talents for jobs
which are in high demand, then you really have it made, There will be
few or no substitutes for these types of people, so you have a “corner
on the market” and can command very high wages. Sports superstars,
top box office actors and actresses, and elite corporate executives are
examples of such people.

Wage differentials also compensate workers for differences in the
quality of the working environment. This is best explained with an
example. Take the jobs of two accountants with the exact same train-
ing and experience. One accountant, Adam, takes a teaching job at the
University of Santa Barbara, which is located on the coast of Califor-
nia in a beautiful temperate environment. The other accountant, Beth,
takes a high pressure-high stress job with a New York City accounting
firm. Adam teaches three classes a day, does research of his own choos-
ing, and has the job security provided by tenure. Beth must constantly
worry about keeping old accounts and getting new ones and can be fired
with no notice,

You shouldn’t be surprised that Beth’s initial salary is higher than
Adam’s. When comparing jobs with the same skill and training require-
ments, higher wages will be paid for those jobs which have more stress

and risk or which are located in less appealing places. Lower wages will
be paid for those jobs having more security and serenity and which are
located in pleasant and popular places.

The Botiom Line

Jobs which require more education or training, which are riskier, or
which have less desirable work environments will pay higher wages and
salaries. Also, workers who have unique skills for jobs which are in high
demand will earn high incomes.

7. Does Inflation Doom Us to an Existence
of Poverty?

You know what inflation means—it means prices are rising and it’s more
expensive to buy products and services. The inflation rate simply is the
percentage increase in prices.

We can talk about an inflation rate for a single product or ser-
vice or for a number of products and services. Generally, the latter
is more widely used. You frequently hear quoted the inflation rate
for consumer products and services, the inflation rate for producer
products, or the inflation rate for all products and services. In fact,
when “the” inflation rate is mentioned, it always refers to one of
these broad measures.

inflation Isn’t New

Inflation isn’t a new phenomenon. As Figure 1-10 shows, rising prices
are the rule rather than the exception. Inflation rates are highest after
wars and before recessions (more on this later in the next chapter).
Inflation means the pur-
chasing power of the dollar

declines. Table 1-4 shows how Figure 1-10. Historical inflation

R . rates.
the dollar’s purchasing power
declines over time at different 2%
average annual inflation rates. 1o | A
For example, with an annual § ' A i I'V\
inflation rate of 4 percent per § °* A M IU W“v v\/‘\vw.,v
f}{ear: hEWlng a'u?gl;ll)ar ll]i y]jars g 0%1913 19|21§A1 9!33‘,1 9I43 15;5'3 19IGS 19I73 19IBS 1BIQS 2(;03 '2013
rom Now wo e like hav- =% I}
ing 56¢ today. However, if the — %% 1 -

annual inflation rate is 8 per- ~16%

cent per year, having a dollar Source: U.S. Bureau of Labor Statistics,
15 years from now would be  consumer Price Index: hitp://www.bls.govicpi/
like having only 32¢ today. home.htm

Year
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ESCALATING
INFLATION

DISINFLATION

DEFLATION

Table 1-4 Inflation rates and purchasing power of the dollar.

What a dollar will be worth after N years and annual inflation rate of:

2% 4% 6% 8% 10% 15%

5 ys. 91¢ 82¢ 75¢ 68¢ 62¢ 50¢
10 yrs, 82 68 56 46 39 25
15 yrs. 74 56 42 32 24 12
20 yrs. 67 46 31 21 15 6
25 yrs. 61 38 23 15 9 3
30 yis. 55 31 17 10 6 2
35 yis. 50 25 13 7 4 1
40 yrs, 45 21 10 5 2 1/3

When inflation rates are rising, that is, when prices are increasing at
increasing rates each year, we refer to this situation as escalating infla-
tion. The period 1975--1980is a good example of escalating inflation (see
Figure 1-10). When inflation rates are falling, meaning prices are rising
but at successively lower rates each year, we say disinflation is occurring.
The pertods 1980-1986 and 1990-1998 are examples of disinflation.
During years when prices actually fall, we say deflation is occurring.
Since 1929, deflation has occurred in 1933, 1939, 1949, and 1955.
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REAL PRICE
INCREASE/DECREASE

Figure 1-11. What’s up, what’s not (in relative price) in
the 2000s.

Education/Communication

Medical care

Transpertation

Apparet

Heusing

Food /feverages

Energy

All items

=10 o 0 20 30 40 50 60 70
Percentage price change 2000-2010

Data source: Statistical Abstract of the United States, 2012,

Not all prices change at the same rate, If a product’s price rises faster
than the inflation rate for all prices, then that product has had a rela-
tive, or real, price increase. If a product’s price rises slower than the infla-
tion rate for all prices, then that product has had a relative, or real, price
decrease. You already learned about relative price changes in Are Prices
“Really” What They Seem? Figure 1-11 shows products which have expe-
rienced relative price increases and relative price decreases in the 2000s,
Energy and medical care became relatively more expensive in the 2000s,
apparel became less expensive both in relative and nominal prices, and the
other categories had price increases very similar to the overall increase for
all goods and services.

Coping with Inflation

Is inflation bad? That is, is it bad for the dollar’s purchasing power to
decline each year?

Most of you would say yes, but the answer is “not necessarily.” As
long as consumer incomes rise at the inflation rate or higher, then rising
prices don’t reduce consumers’ standard of living. Fortunately, this has
been the case in most of the recent decades (see Table 1-5). Over most
years, increases in consumer income more than compensated for infla-
tion in prices. An exception is the 1980s when wage rates didn’t keep up
with mnflation. Personal income still rose because more people (primarily
females) chose to work.

Many wage contracts are now indexed to the average inflation rate,
Social Security payments are indexed to a National Wage Index, which
is higher than the inflation rate for most years.
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Table 1-8 Increases in prices and incomes.

. N
NS

19605 1970s°  1980s¢ / 2000s') 2000s°

1. Increase in consumer prices, (% CPI) 3.0%  1124% 58.6% “SE8%  26.6%
2. Increase in after-tax personal income (%) 78.6% 141.8% 84.5% 61.6%  38.0%
3. Increase in wage rate 54.4% 102.3% 68.0% 52.9%  29.6%

4. Increase in after-inflation after-tax personal 47.5%  29.4% 25.9% 290.9%  11.4%

income (2-1)

5. Increase in after-inflation wage rate (3-1) 23.3% -10.1% 94% 21.2% 3.0%

*1960-1970
®1970-1980
°1980-1990
41990-2000
°2000-2010

para source: Consumer Price Index from the US Bureau of Labor Statistics, Per capital disposable
income data from US Department of Commerce, Bureau of Economic Analysis. National wage index from
the Social Security Bureau.

'This doesn’t mean you can ignore inflation. One reason is that your
wage and income may not keep up with inflation, so inflation may reduce
your standard of living. Certainly you must be concerned about keeping
your income at pace with inflation. When negotiating wage or salary
increases with your boss, make sure you're aware of the latest inflation
statistics. If your boss doesn’t give you a raise at least equal to the infla-
tion rate, then you’ve really received a pay cut!

Understanding inflation and keeping track of it will also prevent
you from being misled by claims of future wealth. For example, an
insurance agent demonstrates how an insurance policy will provide you
with $200,000 in 30 years. Yet if inflation averages 4 percent a year for
the next 30 years, then $200,000 will only be worth $62,000 in purchas-
ing power. Also, as you will see later, inflation is very important to keep
in mind when making decisions about investments. Ignoring inflation
can lead to disaster for your investment portfolio.

The Bottom Line

Inflation has always been with us and will always be with us. Inflation
by itself is not bad or disastrous. As long as your wages and income at
least keep pace with inflation, your standard of living won’t suffer with
inflation.

PPl
CPI

WEIGHTING

8. How Is Inflation Measured?

Inflation is an important, although not welcome, part of consumers’
lives. As you will see in this book, it is very important for you to account
for inflation in many consumer financial decisions.

How is inflation measured, and where do you go to get informa-
tion on inflation? There are two commonly used measures of inflation,
the Producer Price Index (PPI) and the Consumer Price Index (CPI).
The PPI measures the average prices of inputs used by the producers of
products. The PPI includes the prices of products such as corn, crude
oil, copper, concrete, nails, and lumber. Approximately 70,000 indus-
trial prices go into the calculation of the PPI. A major omission in the
PPI is the price of services used in the production process.

As consumers we are most interested in the prices of consumer
goods and services. Therefore the Consumer Price Index is the most
relevant measure of inflation for consumers. The rest of the topic will
be devoted to understanding the measurement and use of the Consumer
Price Index.

Measurement of the Consumer Price Index

The Consumer Price Index, or CPI, is an index, or average, measure of
prices of goods and services bought by consumers at some point in time.
Inflation is measured by the change in the CPI over some time period,
and the inflation rate is measured by the percentage change in the CPI
over a time period.

The federal government constructs the CPI by first collecting
prices for 80,000 items across the country. The prices are then averaged
together to form one price. But in the averaging process, all goods and
services aren’t treated equally, since some are a more important part of
consumer spending than others. So, before the prices are averaged, they
are “weighted” by their importance in the average consumer’s budget.
For example, the price of electricity receives a greater weight than the
price of a can of carrots.

Price information for the CPI is collected monthly. Information
used to form the “weights” is collected quarterly by the Consumer
Expenditure Survey, which is another U.S. government survey.

As the name implies, the Consumer Price Index is an index number.
For example, in January 2013 the Consumer Price Index for all consumer
items stood at 230.28 using 100 for 1982-84. No meaning can be given to
this number by itself. Instead, any CPI number must be used in combi-
nation with another CPI number. For example, the all-item CP number
in January 2012 was 226.67. Therefore, from January 2012 to January
2013 the all-item CPI rose from 226.67 to 230.28. This represented a
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1.6 percentage increase. Therefore, from January 2012 to January 2013
the rate of inflation, as measured by the Consumer Price Index, was 1.6
percent, ‘

Using the Consumer Price Index

There are two beneficial uses of the CPI. One is to calculate the overall,
or all-item, rate of inflation, and the second is to calculate the rate of
inflation for a particular consumer item.

Table 1-6 gives the all-item CPI for December 2009 and Decem-
ber 2012 as well as the CPI for individual spending items. To calculate
the annual rate of inflation (in percentage terms) simply perform this
calculation:

CP1 this year

—1= Annual rate of inflation
CPI last year

For example, calculating the annual rate of inflation from December
2011 to December 2012 results in:

200 o1
225.7
INDIVIDUAL ITEM The annual inflation rate for individual spending items is calculated in

INFLATION RATES  the same way. In December 2012 the CPI for “transportation” was 211.9,

Table 1-6 All-item CPI and individual item CPI:
December 2009- December 2012 (1982 — 1984 = 100)

2009 2010 2011 2012
All items 215.9 219.2 225.7 229.6

Food/beverage 218.0 221.3 231.1 235.2
Housing 215.5 216.1 220.2 224.0
Transportation 188.3 198.3 208.6 211.9
Apparel 119.4 118.1 123.5 125.7
Medical care 379.5 391.9 405.6 418.7

Recreation 113.2 112.3 113.5 114.4

Education/ 128.9 130.5 132.7 134.7
communication

Data source: US Bureau of Labor Statistics.
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INFLATION RATE FOR
FALLING PRICE

INFLATION RATE FOR
OVER MANY YEARS

and in 2011 it was 208.6. Therefore, the annual rate of inflation for “trans-
portation” from December 2011 to December 2012 was

2109 4y 6w
208.6

What if a price falls? The annual rate of iinflation is calculated in
the same way. Notice from Table 1-6 that the index for apparel fell from
120.1in 2010 to 119.5 in 2011. The annual rate of inflation for apparel
from December 2009 to December 2010 was then:

118.1
——1=-1.1%
119.4 ’

To compute the total rate of inflation over a number of years, do
the same calculation. For example, the all-item CPI in was 215.9 in
December 2009 and 229.6 for December 2012. The total rate of infla-
tion between December 2009 and December 2012 was
229.6
— ] = 6.3%
215.9 ’
What if you have available the annual inflation rates for a num-
ber of years and you want to calculate a total inflation rate? You will
underestimate the total inflation rate if you simply add the annual
rates. Why? Because the inflation rate is a percentage increase over
the previous year’s cost-of-living. Adding the inflation rates implies
using the first year’s cost-of-living as a base for all of the increases.
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Instead, the proper procedure is to multiply the annual inflation rates
to compute a total inflation rate. The following example will illustrate
the process. ’

EXAMPLE 1-1:

Compute the total inflation rate for the years 2010 to 2012 using the
individual annual inflation rates:

2010 1.6%
2011 3.2%
2012 2.1%

Total inflation rate = (1.016 X 1.032 X 1.021-1="7.1%
Notice this is larger than the simple sum of 6.9%.

INDEX YEAR

The federal government periodically changes the index values. For
example, in January 1988 the index values were changed from being
based on 1967 = 100 to 1982-84 = 100. The government publishes the
CPI before 1988 using both bases. If you want to compare current CPI
to CPI before 1988, make sure you use the CPI series with 19821984
as the basis.
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Where to Find the CPi?

The CPI is published each month by the U. S. Bureau of Labor Statis-
tics. Data are available at the U.S. Bureau of Labor Statistics’s website
at hitp://www.bls.gov/cpi/

The Bottom Line

Calculate the inflation rate from the Consumer Price Index. Use the
inflation rate to track the change in the cost-of-living and to estimate
salary increases you need to stay ahead of higher prices.

9. How Can You Adjust for Inflation?

Consider this example. In the last five years yon observe that average
consumer prices have risen 25 percent. Your salary has increased from
$30,000 to $42,000 during the same time period. This works out to be
a 40 percent salary increase. Obviously you're better off because your
salary has more than kept pace with inflation.

But what if you want to express your salary today in terms of the
purchasing power of dollars five years ago? This is the same thing as
taking out of your salary increase that part that simply kept pace with
inflation. How would you do this?

Think of the answer this way. Since consumer prices have increased
25 percent during the past five years, it now takes $1.25 to equal what $1.00
could buy five years ago. Therefore, to seec what your income is today in
terms of the purchasing power of dollars five years ago, simply divide your
salary today by 1.25. So, your $42,000 today translates to $42,000/1.25, or
$33,600 in terms of the purchasing power of dollars five years ago.

General Formulas

A general formula can be written which will allow you to convert any
income, or price, in year B to an inflation-adjusted income or price in
terms of purchasing power from some previous year A. The formula is:

Income or price

Income or price in a later

in a later year B
1+ total inflation rate

year B in terms of purchasing =

OWwer in previous year A
P P Y from year A to year B

in decimal terms

The total inflation rate between year A and year B is simply the total
percentage increase in prices. If inflation is measured by the change
in an inflation index (e.g., the Consumer Price Index), then the total
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inflation rate is just the percentage change in that index. “In decimal
terms” means to change the percentage number to a decimal number
(e.g., 10% becomes .10). The “1” is added in the denominator of the
formula to account for the fact that if there is no inflation, then the pur-

IN TERMS OF chasing power of dollars is the same in years A and B.
YESTERDAY'S Several examples will now reinforce your understanding of the use
DOLLARS of this formula.

EXAMPLE 1-2: In 1995 the Consumer Price Index was 152.4. In 1999 the Consumer
Price Index was 166.6, In 1995 John’s salary was $25,000; in 1999 it was
$30,000. What is John’s 1999 salary in terms of 1995 dollars?

ANSWER: The total inflation rate between 1995 and 1999 is calculated as:

166.6

1504- 1.09. This means the total inflation rate is 09 percent, In

decimal terms this is a total inflation rate of .09,
Year A is 1995 and Year B is 1999, The calculation is:

Salary in Year B (1999) _ $30,000

= =$27,523
1+total inflation rate from Year A (1995) to Year B (1999) (1+.09)

$27,523 is John’s 1999 salary in 1995 dollars.

EXAMPLE 1-3: = In 2002 a new 2000 square foot house in Salt Lake City, Utah cost
$250,000. By 2012 the price had risen to $350,000. What is the house’s
price in 2012 in terms of 2002 dollars if the inflation rate from 2002 to
2012 was 27.6%7 )

ANSWER: The total inflation rate between 2002 and 2012 was 27.6%, or 0.276 in
decimal terms.
The calculation is;

House price in Year B (2012) _$350,0600
1+total inflation rate from Year A (2002) to Year B (2012) (1+0.276)

$274,295 is the price of a 2000 square food house in 2012 expressed in
2002 dollars.

=$274,295

What if you want to express a previous year’s income or price in
IN TERMS OF TODAY'S terms of foday’s dollars. In this case, multiply the previous year’s income
DOLLARS or price by 1 plus the total inflation rate that has occurred between the

two years. The general formula is:
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Income or price in

) . Income or 1+ inflation
previous year A in L
. price in rate from
terms of purchasing = i X
, previous year A to
power in a later
year A year B

year B.

EXAMPLE 1-4:

ANSWER:

Go back to EXAMPLE 1-2 and express John’s 1995 salary in terms of
1999 dollars.

Salary in 1995 X (1 + total inflation rate from 1995 to 1999) = $25,000
% 1.09 = $27,250.
$27,250 is John’s 1995 salary in terms of 1999 dollars.

EXAMPLE 1-5:

ANSWER:

In 2002 gasoline cost $2.00/gallon. In 2012 the price of gasoline was
$3.50/gallon. The total inflation rate between 2002 and 2012 was 27.6%.
What is the price of gasoline in 2002 in terms of 2012 dollars?

$2.00 x (1 + 0.276) = $2.55. If the price of gasoline increased at the rate
of overall inflation, it would have cost $2.55/gallon in 2012 instead of
$3.50/gallon. Gasoline became relatively more expensive between 2002
and 2012,

BASE YEAR

Why Bother?

Why go through these calculations? The simple answer is that it helps
us compare incomes and prices between years without the complication
of inflation. The calculations allow us to see if prices or incomes are
relatively higher or lower between any two years.

Does it matter which year is chosen as the base? No, as long as all
calculations are made using that year so that results are consistent.

Expressing incomes and prices in inflation-adjusted dollars has
become common practice in news reporting and even in political cam-
paigns. Now you know how to do it and what it means!

The Bottom Line

Adjust incomes and prices for inflation by converting dollar amounts
to similar “purchasing power” dollars. Then you can determine how
incomes and prices have changed after inflation.
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OPPORTUNITY COST
AGAIN

PRINCIPAL

RATE OF TIME
PREFERENGCE

10. Why Do Interest Rates Exist?

Suppose a stranger wanted to borrow $1,000 from you for a year. Also
suppose that prices of all consumer products are expected to be the
same a year from now as today (that is, the inflation rate is 0). Would
you charge anything for loaning the money?

Before answering, consider some of the costs to you, the lender.
First, there is risk that the borrower may not repay the loan, or may
not repay the loan on time. This could cause problems for you if you
have plans for the use of the money. Second, there is an opportunity
cost to you of lending money), If you keep the $1,000, you can use it
in some way and derive pleasure from it. For example, $1,000 could be
used as the down payment on a car, or could purchase 200 movie tick-
ets. By lending the $1,000 for a year, you are giving up the pleasure you
could derive from using the $1,000 during that year, Furthermore, your
circumstances could be altered significantly during the year such that
the pleasure you derive from $1,000 received a year from now is much
less than the pleasure you could derive from using the $1,000 now. For
example, the worst possibility is that you could die during the year and
never be able to enjoy the use of the $1,000.

For these reasons, most people must be paid in order to give up the use
of their money for a certain period of time.! Individuals charge interest
as the price for loaning money. Generally, the interest price is expressed
as an interest rate charged for every dollar loaned per year. For example,
if the interest rate is 4 percent, then the borrower of $1,000 (the 1,000
18 called the principal) for a year must repay the original $1,000 plus the
interest payment of $1,000 x .04, or $40. Or, oftentimes, repayments
will be scheduled throughout the year, How these are calculated will be
discussed in later chapters. .

The interest rate that an individual must be paid to give up use of a
dollar today, thereby reducing the pleasure that can be purchased today,
is not the same for all individuals. People who have a difficult time post-
poning pleasure, who have a strong desire for pleasure now as compared
to pleasure in the future, will only give up a dollar today if a very high
interest rate is paid to them. Such individuals are said to have a high rate
of time preférence, meaning they strongly prefer having pleasure now com-
pared to the future. Children and teenagers typically have a high rate of

'Of course, most lending is not done from individual to individual, but is conducted
through a middleman, for example a bank or savings and loan association, The mid-
dleman acts as a broker who matches funds from individuals desiring to lend money
to individuals desiring to borrow money. In this case the middleman must attract the
money which hefshe lends by paying interest to depositors. Borrowers are charged
an interest cost sufficient to cover the interest paid to depositors and the cost of the
middleman’s operation.
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REAL INTEREST
RATE

time preference because they haven’t learned to be forward-iooking, Also,
adults who have limited economic opportunities, who can’t see their eco-
nomic lot improving in the future, have a high rate of time preference.
In comparison, individuals who have a lower desire for pleasure now as
compared to pleasure in the future are said to have a low rate of time pref-
erence. Individuals with higher rates of time preference are more likely to
borrow and spend, whereas individuals with low rates of time preference
are more likely to save and invest. More will be said about the rate of time
preference later,

The interest rate that compensates individuals for the opportunity
cost of lending money and for the risk associated with those loans is
called the real interest rate. The real interest rate can be considered as
the price to borrowers of borrowing money and the reward to lenders
of loaning money. The level of the real interest rate is determined by the
interaction of lenders and borrowers. Historically, the real interest rate
for low risk loans has averaged 3 to 5 percent annually, The real interest
rate for high risk loans may be as high as 10 to 15 percent annually.

Inflation and Interest Rates

Inflation has an impact on interest rates. As already discussed (see
Does Inflation Doom Us to An Existence of Poverty?), when inflation
occurs the purchasing power of dollars declines. Inflation is of critical
concern to lenders. A lender gives up dollars today, but will only be
repaid with dollars in the future. Lenders will only make loans, and
give up dollars today, if they are promised to be repaid more dollars in
the future. But since dollars are only valuable for what they can pur-
chase, what the lender’s trade really implies is that a lender will only
give up purchasing power today if he or she is promised to receive more
purchasing power in the future, Since inflation decreases the purchas-
ing power of dollars, lenders will take inflation into account in their
offer to loan dollars.

To help you understand the relationship between inflation and lend-
ing, consider this example:

Suppose ABC Bank is willing to lend money at a 4 percent rea/ inter-
est rate. This means that for every $1 ABC Bank loaned for a year, it
would receive back $1.04. Or, more specifically, for every $1 of purchas-
ing power that ABC Bank loans for a year, it expects to receive back
$1.04 of purchasing power. But what if during the year the inflation rate
is 10 percent. Today when ABC Bank loans a $1, its purchasing power
is still $1. But in a year, it will take $1.10 to buy what $1 buys today,

1
so the purchasing power of $1 next year is only 91¢ (1$_I)' Therefore,

when ABC Bank receives $1.04 from ils borrower at the end of year, the
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NOMINAL INTEREST
RATE

EXPECTED INFLATION
RATE

purchasing power of this payment is only (—12—) Clearly, under these
1.10
conditions ABC loses.

How can lenders protect themselves from this damaging effect of infla-
tion? Quite simply. Lenders merely need to insure that the payments they
receive are large enough to counteract the effects of inflation. This can be
accomplished by the lender adding the expected average annual inflation
rate during the term of the loan to the real interest rate. For example, if
the real interest rate is 4 percent and the expected average annual inflation
rate is 10 percent, then the rominal interest rate that lenders will charge is
a combination of 10 percent and 4 percent. The nominal interest rate is
the observed interest rate, and is a “combination” of the real interest rate
and the expected average annual inflation rate during the loan’s term.

We must pause here for a moment for a technical point. You may be
tempted to “combine” the real interest rate and expected inflation rate
by adding them to get the nominal interest rate. As an approximation,
this is OK.. Technically, however, it is wrong. If r is the real interest rate
and i1s the expected inflation rate, then the nominal interest rate is:

(1+r)x(1+1)-1
or
l+r+i+r *i-1
or
r+i+r i

The true nominal interest rate (r + 1+ r 1) is greater than the approx-
imation (r + i) by the amount r » i. This is a minor point, but it makes a
difference in financial calculations, For simplicity though, merely calcu-
late the nominal interest rate as the real interest rate plus the expected
inflation rate.

Expected Inflation Rates and Mistakes

Notice that the inflation rate which lenders add to the real interest rate
is the expected inflation rate, Loans are made with payments scheduled
in the future. As with most economic variables, the inflation rate in
the future cannot be predicted exactly. Lenders therefore must guess
what the average inflation rate will be during the term of their loan, If
it turns out that their guess was too low, then lenders effectively lose
money since the purchasing power of loan repayments will be less than
expected.

You might think that lenders never underestimate future inflation
rates. You’re wrong, In the 1970s most lenders didn’t anticipate the high
inflation rates which would prevail in the late 1970s and early 1980s,
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WRONG GUESSES

Mortgage lenders, in part- Figure 1-12. Inflation and interest
icular, loaned money rates.

at interest rates which
turned out to be too low,
and they therefore lost
money on the loans. This

provided a strong moti-
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Percentage

borrower (much more
about this later!),

Making mistakes about guessing future inflation rates is not some-
thing that only lenders, like bankers, have to worry about. You as an
individual investor also face the risk of guessing wrong about future
inflation. This risk occurs when you purchase an investment which pays
a fixed interest rate for a long period of time, like a five year CD or a
30-year bond. If the average inflation rate turns out to be higher than
that implicitly assumed in the interest rate of the long term investment,
then you effectively lose money.

Interest Rates and Inflation Rates Move Together

Since nominal interest rates incorporate inflation rates, it shouldn’t be
surprising that nominal interest rates and inflation rates move together
(see Figure 1-12). When the inflation rate trends upward, interest rates
trend upward, and when the inflation rate trends downward, interest
rates trend downward.

Notice from Figure 1-12, however, that the inflation rate usually
changes direction before interest rates change direction. This shouldn’t
be surprising. It takes time for lenders and investors to realize that
the direction of the inflation rate has changed. During this “learning
period,” nominal interest rates will incorporate past inflation rates.

The Bottom Line

The interest rate charged for a loan is compensation to the lender for
the opportunity cost related to giving up use of that money and for the
expected decline in the purchasing power of money due to inflation.
Interest rates and the inflation rate move together. Expect interest rates
to eventually rise when the inflation rate is on the rise, and look for
interest rates to fall when the inflation rate is falling.
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11. How Does Money Grow?

When you invest money, whether the investment be in a passbook sav-
ings account or bonds or something else, you are, in effect, lending
money. For example, if the money is invested in a passbook savings
account, those funds are loaned by the bank or savings and loan asso-
ciation to another consumer or to a business. If the money is invested
in bonds, the funds are being loaned to a business firm or perhaps a
public utility.

In most cases an investment will promise to pay you a specified inter-
est rate each period for a specified number of periods. The period could
be a day, month, quarter, or year. Often it will be useful to you to deter-
mine how this invested money will grow. The accumulated amount of
your investment fund is called the future value of the investment.

Calculating the future value of an investment fund depends on
whether interest earned from the investment is in turn also invested and
earns additional interest. If so, then the future value is formed by com-
pounding interest; if not, then the future value is formed by simple interest.

Simple Interest

Let’s take simple interest first. Let P be the amount invested and let r be

the periodic interest rate. Then the interest earned in one period is
Pxr,

and the accumulated amount (future value) of the investment at the end

of one period is
P+Pxr,

If the investment is held for two periods, then the total interest earned

for two periods is
Pxr+Pxr, or 2xPxr,

and the future value of the investment at the end of two periods is
P+(2xPxr).

In general, the simple interest earned on an investment of P dollars
earning a periodic interest rate of r for n periods is
nx{Pxr).

Similarly, the future value at the end of n periods is

P+(nxPxr).

EXAMPLE 1-6:

John James invests $100 in an investment that pays simple interest of
5 percent per year. How much interest will John earn at the end of the
year and what will be the future value of his investment?
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ANSWER:

Here P is $100, r is 5 percent, and n is 1.

Interest earned = $100x.05=8$5
Future value =$100+$5=$105.

EXAMPLE 1-T:

ANSWER:

Alternatively, John James has the opportunity of investing his $100 in
an investment that pays simple interest of 2 percent per month. How
much interest will John earn at the end of three months and what will be
the future value of his investment at that point?

Here P is $100, r is 2 percent, and n is 3.

Interest earned = 3x($100 x.02)
=3%x($2)=36
Future value =$100+$6= $106.

The Wonderful Worid of Compound Interest

Figuring interest earnings and future value using compound interest is

only slightly more complicated. Compound interest assumes that inter-
est earnings are automatically reinvested at the same interest rate as is
paid on the original invested amount.

To see how compound interest works, again consider an investment
of P dollars in an investment paying a periodic interest rate of r. At the
end of the first period the amount of interest earned is

Px i‘, :
and the future value of the investment is
P+(Pxr).

Notice that, algebraicaily, the future value amount can be rewritten as:
P+(Pxr)=Px(1+r).

In the second period the full amount of P x (1 + r) is invested at the
interest rate r. The amount of interest earned in the second period is

[Px(1+1)]xr,
and the future value of the investment at the end of the second périod is
[Px(l+1) [P +1)]xr.

In simplifying this expression, notice that P x (1 + r) can be “fac-
tored out” of both terms. This gives:

[PxA+1) H{Px(1+1)]xr =Px(1+1)x(L+r).
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FUTURE VALUE
FORMULA

Another way of interpreting (and understanding) the result P x (1
+ 1) X (1 + 1) is the following, P is the original amount invested. At the
fend of the first period the amount P is still in the investment, hence P
1s multiplied by 1. But also, interest is earned on P which equals P xr,
hence P is also multiplied by r. Therefore, the investment accumulation,
or future value, at the end of the first period is P x (I +r). The amount P
X (1 + 1) now becomes the investment amount at the start of the second
period. This amount is still in the investment at the end of the second
period, hence

P x (1 + r) is multiplied by 1. Also, interest is earned on P x (1+71),
hence P x (1 + 1) is also multiplied by r. Therefore, the future value at
the end of the second period is P x (1 + 1) x (1+1).

By the same reasoning, the future value of the investment at the end
of the third period is

Px(1+r)x(1+r)x(1+1).

It should be evident that a general pattern has been formed. In gen-
eral, the future value of an original investment of P dollars earning a
compound interest rate of r per period for n periods is P multiplied by
(1 + 1) n times, or

Px(1+r)",

where n, the number of periods that the investment is kept, is a
“power function” and indicates the number of times that (1 +r)is used
as a multiplier. For example, P x (1 + rY equals P x (1 + 1) X (1 +1), and
Px(l+r)equals PX (1 +1) X (1 +1)x (1+1)x (1 +1). Itis impor-
tant to remember that the “period” of r and of n must be the same,
For example, if n is years then r must be the yearly interest rate. If 1 is
months then r must be the monthly interest rate. Also, r is in “decimal
form” (e.g., 5 percent is .05).

The interest earned on an investment of P dollars earning a com-
pound interest rate of r per period for n periods is simply

Px(I+1)" - P.

EXAMPLE 1-8:

ANSWER:

John James invests $100 in an investment paying 6 percent per year com-
pounded annually. What is the future value of the investment and the
mterest earned after three years?

Here P is $100, r is 6 percent, and n is 3.
Future value = $100 x (1 + .06)°

=$100 x 1.06° = $100 x 1.06 x 1,06 x 1.06 = $119.10
Interest earned = $119.10 — $100 = $19.10
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EXAMPLE 1-9:

ANSWER:

Judy Davis invests $100 in an investment paying 6 percent annual
interest rate compounded monthly (twelve times yearly). What is the
future value of the investment after three years?

The period here is in months, so the interest rate must be a monthly rate.
An interest rate of 6 percent annually is equivalent to an interest rate of
6/12 or .5 percent monthly. Also three years is equivalent to 36 monthly
periods. Therefore, r equals .5 percent, or .005, and n equals 36 in this

example.

Future value =100 x (1 + .005)36
Future value = $100 % (1.005)36 =$119.67.

FUTURE VALUE
TABLES

Future values using compound interest can be calculated as in the
above examples. One can use either a calculator with a “power func-
tion” or future value tables. A future value table gives values for ( 1
+ r)* for given values of r and n. The values are termed fiture value
factors. Three future value tables are in the Appendix. Appendix Table
A-1 gives annual future value factors, that is, n is years and annual
compounding is used. Appendix Table A-2 gives monthly future value
factors, that is, n is months and monthly compounding is used. (Don’t
be confused by the fact that the interest rates in Appendix Table A-2
are stated as annual rates. The calculations did convert the annual rates
to monthly rates.) Appendix Table A-3 gives sums of monthly future
value factors assuming each investment is made at the end of the month
(more on this later).
Given values for r and n, the future value of an initial investment of
P dollars is found by:
Future value=P x (future value factor corresponding to r,

interest rate, and n, periods).

Similarly, the interest earned is found by:
Interest earned = P x (future value factor corresponding tor,

interest rate, and n, periods)—P.

The following examples show you how to use the future value
tables.

EXAMPLE 1-10: You invest $1,000 today in an investment that pays an annual interest
rate of 12 percent compounded annually. How much will you have accu-

mulated at the end of three years?
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ANSWER:

Future value = §1,000 x (future value factor for 12% annual rate and 3 years).

Look in Appendix Table A-1. Find the column headed by 12 (%)
and the row headed by 3 (years). The entry is 1.405. This is the future
value factor. Therefore, the future value is;

$1,000x1.405=51,405.

EXAMPLE 1-11:

ANSWER:

Yon invest $1,000 today in an investment that pays an annual interest

rate of 12 percent compounded monthly, How much will you have accu-

mulated at the end of three years?

Future value = $1,000 X [future value factor for 12% annual rate and 36
months (3 years X 12 months per year)]

Look in Appendix Table A-2. Find the column headed by the annual
interest rate of 12 (%) and the row headed by 36 (months). The entry is
1.431. Therefore, the future value is:

$1,000 x1.431= $1,431.

MANY EQUAL
INVESTMENTS

The above examples have assumed a single investment of money at
the beginning of an investment term. What happens if a number of
investments of the same amount are made over an extended period? To
see how to work such problems, consider the following examples.

EXAMPLE 1-12:

Doris Donaldson plans to invest $200 at the beginning of each year in
an investment paying an annual interest rate of 8 percent compounded
annually. She plans to do this for six years. How much will she have
accumulated at the end of six years?

This can be worked as six separate problems, that is, $200 invested
for six years at 8 percent, $200 invested for five years at 8 percent, $200
invested for four years at 8 percent, $200 invested for three years at
8 percent, $200 invested for two years at 8 percent, and $200 invested for
one year at § percent. The total accumulation could be calculated by:

$200x
+$200 x
+$200 x
+$200 x
+$200 x
+$200 x

future value factor for 8% and 6 yrs.)

——

future value factor for 8% and 5 yrs

e

)
future value factor for 8% and 4 yrs.)
future value factor for 8% and 3 yrs.)
)

future value factor for 8% and 2 yrs.

—— — —

future value factor for 8% and 1 yr.)
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OR, using Appendix Table A-1,

$200%(1,587)= $317.40
+$200 % (1.469) = 293.80
+$200%(1.360)=  272.00
+$200%(1260) = 252.00
+$200%(L.166)=  233.20
+$200 % (1.080) = __216.00

$1,584.40

Alternatively; the future value factors can first be summed and then
multiplied by the equal periodic investment:

$200 % (1.587 +1.469+1.360 +1.260+1.166 +1.080) =
$200x7.922 = $1,584.40

This shortcut can only be taken when the periodic investments are
the same in dollar amount. ,

If Doris invested the $200 at the end of each of the six years, then
the first $200 would be invested for five years, the second $200 would be
invested for four years, the third $200 would be invested for three years,
the fourth $200 would be invested for two years, the fifth $200 would be
invested for one year, and the last $200 would be added at the end of the
six year so no interest would be earned. Using Appendix Table A-1, the
calculations are:

$200 % 1.469 (FVF for 8% and 5 yrs.) =  $293.80
+§200x1.360 (FW for 8% and 4 yrs.) = 272.00
+$200x1.260 (FVF for 8% and 3 yrs.) = 252.00
+$200%1.166 (FVF for 8% and 2 yrs.) = 233.20
+$200x1.080 (FVF for 8% and 1 yr.) = 216.00
+$200 x1.000 = 200.00
$1,467.00

Or, summing the future value factors first, $200 x (1,469 + 1.360 + 1.260
+1.166 + 1.080 + 1.000) = $200 x 7.335 = $1,467.00. The future value
(§1,467.00) with end of the year investing is understandably less than
the future value ($1,584.40) with beginning of the year investing.

The next example looks at monthly investing.
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EXAMPLE 1-13: Stan Simons plans to invest $100 at the end of each month in an invest-

MONTHLY FUTURE
VALUE FACTOR SUMS

ment paying an annual interest rate of 7 percent compounded monthly,
Stan plans to do this for ten years, How much will he have accumulated
at the end of the ten years?

You certainly want to use a shortcut with this problem since you
don’t want to do 120 (12 months x 10 years) multiplications or even 120
additions. One can either use a future value factor sum formula or use a
table of future value factor sums such as Appendix Table A-3. Appen-
dix Table A-3 gives monthly future value factor sums assuming end of the
month investing. To solve the problem, find the 7 percent column and
120 month row in Appendix Table A-3 and read the future value factor
sum (173.085). The accumulation at the end of ten years is thus:

$100x173.085 =$17,309

How would beginning of the month investing change this result? Figure
1-13 gives the answer. The left side of Figure 1-13 shows investing $200 at
the end of each of twelve months at an annual interest rate of 7 percent. The
right side of Figure 1-13 shows investing $200 at the beginning of each of
twelve months at an annual interest rate of 7 percent. The calculations differ
in two ways. The future value factor sum for “beginning of month” invest-
ing includes the future value factor for the number of months in the invest-
ment term (here 1.072, the FVF for 7% and 12 months). In contrast, the
future value factor sum for “end of month” investing includes 1.000, which
means the final month’s investment earns no interest. Therefore, to convert
the future value factor sum for “end of month” investing to the future value
factor sum for “beginning of month” investing, perform this operation:

FVFS for FVF for last

FVES for L.
. end of month month in investment
beginning of = ) + .
investing term (Appendix

thi ti
month investing (Appendix TableA-3) Table A-2)-1.000

EXAMPLE 1-14:

ANSWER:

Re-do Stan Simons’ investment plan from EXAMPLE 1-13 assuming
Stan invests at the beginning of each month.

FVES (7%, 120 mos.) from Appendix Table A-3 = 173.085.

FVFS (7%, month 120) from Appendix Table A-2 = 2.010.

FVFS for beginning of month investing = 173,085 + 2.010 — 1.000

= 174.095

Future value = $100 x 174.095 = $17,409.50.

If a problem does not state whether “end of month” or “beginning
of month” investing is done, it is assumed that “end of month” investing
is done,
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Figure 1-13. End of the month investing vs. beginning of the month investing

(%200 per month—annual interest rate, 7%).

Month End of Month Beginuing of Month
~Begin — Begin $200 x 1.072 (FVE, 7%, 12mos.)
: —End $200 x1.066 (FVE, 7%m 11mos.) —End
—Begin — Begin $200 X 1.066 (FVF, 7%, 11mos.)
L End $200 x1.060 (FVF, 7%, 10mos.} L End
—Begin — Begin $200 = 1.060 (FVE, 7%, 10mos.)
’ —End $200 1,054 (FVF, 7%, 9mos.) - End
—Begin — Begin $200 x 1,054 (FVF, 7%, 9mos.)
* —End $200 x1.048 (FVF, 7%, 8mos.) L End
—Begin — Begin $200 x 1,048 (FVF, 7%, 8mos.)
LEnd $200 x1.042 (FVF, 7%, Tmos.) L End
r-Begin . Begin $200 x 1,042 (FVFE, 7%, Tmos.)
6-End $200 x1.036 (FVE, 7%, 6mos.) L End
Begin — Begin $200 % 1.036 (FVF, 7%, tmos.)
[End $200 %1.030 (FVF, 7%, 5mos.) L FEnd
—Begin —Begin $200 =% 1.030 (FVE, 7%, 5mos.) ,
; —End $200 x1.024 (FVF, 7%, 4mos.) L End
—Begin ~ Begin $200 x 1.024 (FVF, 7%, 4mos.)
—FEnd $200 x1.012 (FVF, 7%, 3mos.) .- End
—Begin —Begin 3200 x 1.018 (FVE, 7%, 3mos.}
0 End $200 x1.006 (FVE, 7%, 2mos.) — End
—Begin — Begin $200 x 1.012 (FVF, 7%, 2mos.)
t End $200 x1.006 (FVE 7%, 1mos.} End
—Begin — Begin $200 x 1.006 (FVF, 7%, 1mos.)
2 End $200 x1.000 L End

Future value = $200 x Future value = $200 x _

(1.066 + 1.060 +1.054 + (1.072 + 1.066 + 1.060 +
1.048 +1.042 + 1.036 + 1,054 + 1,048 -+ 1.042 +
1.030+1.024 + 1.018 + 1.036 +1.030 + 1.024 +
1018 +1.012 + 1.006) =

$200 x 12.468% = $2,493.60

1.012 + 1.006 + 1.000) =
$200 x 12.396* = $2,479.20,
*Differs from number in Appendix Table A-3 (12.393 - FVFS, 7%, 12 mos.) due to rounding.
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FUTURE VALUE FACTOR
SUM FORMULAS

A DOLLAR IS NOT A
DOLLAR IN TIME

Instead of using the tables, one can also apply the future value fac-
tor sum (FVFS) formulas. For beginning of the month (BOM), future

value factor sum is

n+l
FVFS=(l4 1) 4 (L4 1)" 4.t (L4 1) =P =1
T

For end of the month (EOM), future value factor sum is

FVES=(1+1)" +(1+1)"2 .. +(1+1)° mﬂ%

For monthly compounding, r is the monthly interest rate and » is the
number of months. For annual compounding, # is the annual interest
rate and » is the number of years.

The Bottom Line

The future value of an investment is the amount to which the invest-

ment will grow after a certain period of time. Compound interest (pay-

ing interest on interest) pays you more than simple interest. Use future
value tables or a calculator with a “power” function to find the future
value of an investment when compounding is used.

12. Back to the Present: What’s a Future
Dollar Worth?

If you could read only one topic in this book, this would be the one. (That
statement should grab your attention!) The technique of converting
future dollars to their current (or present) value is a technique that wiil
be used in all consumer financial decisions. In fact, a thorough under-
standing of this technique is necessary in order to successfully make
any consumer decision that involves spending or receiving money over
a period of time.

A dollar today is worth more than a dollar tomorrow, for two reasons.
First, the present is known and certain whereas the future is unknown
and uncertain, Therefore, most consumers would rather have a dollar
today than delay having it until the future, Furthermore, a dollar today
can he used and pleasure purchased with it, whereas the use and plea-
sure derived from a dollar received in the future is delayed. Second, if
inflation occurs between now and the future, the purchasing power of
future dollars declines. Therefore, a dollar today is equal to a dollar of
purchasing power, but a dollar in the future is equal to less than a dollar
of purchasing power. For these two reasons, dollars paid and received at
different points in time cannot be considered to be equal.

To reinforce this idea of the changing value of a dollar, consider
these practical questions, An TRA (Individual Retirement Account)
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PRESENT VALUE

DISCOUNTING

DISCOUNT RATE

investment will accumulate for you $1,000,000 at the end of 30 years.
Does that mean that you will be a millionaire in today’s sense of the
term? Or, an insurance policy promises you an endowment (payment)
of $50,000 at the end of 20 years. Is that good? What will $50,000 buy
then? Consumers have trouble making these comparisons because per-
ceptions about the worth of a dollar are based on current prices, but
prices and the value of a dollar will be different in the future.

Bringing the future value of a dollar back to the present is called
finding the present value of a future dollar or sum of money. Find-
ing the present value of a sum of money at some future date answers
the following question: What amount of money, if invested today until
that future date, will yield that future sum of money? The answer is the
present value of that future sum of money. Finding the present value
of a future amount of money is called discounting that future amount.
The present value of a future amount of money is the real value of the
future amount of money after taking into account expected inflation and
consumers’ preferences for having money today rather than tomorrow.
Finding the present value of, or discounting, a future amount of money
means finding its value in today’s terms.

For example, if the annual interest rate is 7 percent, then the present
value of $1,000 received in 10 years is $508.39. Why? Because if $508.39
is invested and earns an annual interest rate of 7 percent compounded
annually for 10 years, then its future value is $508.39 x 1.967 (future
value factor, 7%, 10 yrs., Appendix Table A-1). If the 7 percent inter-
est rate compensates you both for the opportunity cost of not having
$508.39 to use today and for expected inflation, then you would con-
sider having $508.39 today or $1,000 in ten years to be the same.

The Discount Rate

The interest rate used in finding the present value of a future sum of
money is called the discount rate. The discount rate is the rate at which
future dollars are traded for present dollars. The higher the discount
rate, the less valuable are future dollars compared to present (or cur-
rent) dollars and the more future dollars are needed to equal one pres-
ent dollar. Table 1-7 illustrates how the size of the discount rate affects
the present value.

Since the discount rate is an interest rate, it is composed of two parts,
a real interest rate component and a component for the expected annual
inflation rate. As already discussed, the expected annual inflation rate
component compensates for the reduced purchasing power of future
dollars due to inflation.

The real interest rate component deserves careful discussion. The real
interest rate component of the discount rate shows how the consumer,
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RATE OF TIME
PREFERENCE AGAIN

TEENS VS. ADULTS

Table 1-7 Discount rates and present values.

Future value of $1,000 in 5 years.

If discount rate is; Present value is:

5% $784
8% 681
10% 621
15% | 497
20% ‘ 402

in the absence of inflation, would be willing to trade-off future dollars
for present dollars. To emphasize, even if inflation is zero, most of us
would rather have dollars now than in the future (if you didn’t want
to use the dollars, you could always save and invest them). Each con-
sumer’s willingness to trade-off the present for the future can be very
personalized. As already mentioned, economists give the real rate com-
ponent of the discount rate, which measures how the consumer values
the present compared to the future, a special name, the consumer’s rate
of time preference.

At this point you might he thinking, “This is a bunch of semantics—
what practical difference does it make?” Your rate of time preference
is important and can explain some important behavior. For example,
suppose Joe has a higher rate of time preference than Sally. Both Joe
and Sally prefer dollars now to dollars later, but Joe puts a higher value
on having dollars now than does Sally. For any given expected inflation
rate, Joe’s discount rate is higher than Sally’s, and the present value of
any given future money amount will be lower for Joe than for Sally.

Consumers who have high rates of time preference (who strongly
favor the present over the future) are less likely to save and invest and
more likely to borrow. In contrast, consumers who have low rates of
time preference are more likely to save and invest and less likely to
borrow. Table 1-8 gives an example of this for Joe and Sally. Joe’s rate
of time preference is three times as high as Sally’s, and Joe’s discount
rate is 14 percent compared to Sally’s 8 percent rate. Joe and Sally can
both borrow money and pay 12 percent interest. Joe’s high discount
rate makes borrowing advantageous for him, but Sally is better off not
borrowing.

With the rate of time preference concept under your belt, you can
now better understand the saving and borrowing behavior of specific
consumer groups, For example, teenagers tend to value the present
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POOR VS. NON-POOR

Table 1-8 Effects of differences in rates of time preference:
An example of Joe and Sally.

Joe Sally
Rate of time preference 9% 3%
Expected annual inflation rate 5% 5%
Discount rate 14% 8%

Joe and Sally can both borrow $1 today and pay back $1.12 in one year
(12% interest).

1
Joe values $1 today at $1, and values $1.12 next year at $1.12 xm =08¢.

Joe will borrow values $1.12 next year at
1
$1.12x 108 = $1.04 . Sally will not borrow.

relative to the future more than do adults, implying that teenagers have
high rates of time preference and high discount rates. This may help

“explain why teenagers are more likely to borrow and less likely to save

than adults.
Due to the uncertainty of their future income and economic situa-

tion, it’s also thought that the poor have a higher rate of time preference
and a higher discount rate than the non-poor. This may help account
for the observation that the poor are more willing to borrow at higher
interest rates than the non-poor.?

What Discount Rate Should You Use?

Selecting a discount rate in the analysis of consumer decisions is impor-
tant because, as you’ve seen, the discount rate can significantly affect
the present value result. Higher discount rates will favor options which
have paybacks weighted to the present versus the future, whereas lower
discount rates will favor options with paybacks weighted more to the
future.

A standard discount rate used in consumer decision-making is the
interest rate earned on risk-free or low-risk investments. Examples would
be the interest rate earned on U.S. Treasury securities or on an insured
CD. This will be the kind of discount rate used in this book.

*Andreasen, Alan. The Disadvantaged Consumer, The Free Press, 1975, p. 204.
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PRESENT VALUE
FORMULA

PRESENT VALUE
FACTOR

However, you should recognize that if the individual for whom a
particular analysis is being done has a very high rate of time preference,
then a higher discount rate should be used. Also, if the analysis being
done includes very risky outcomes, a high discount rate should be used.

Calculating Present Values

Finding the present value, or discounting, is actually the reverse of cal-
culating the future value. Recall that the formula for finding the future
value of an amount of money invested today (P) at compound interest
rate r for n periods is:

Future value = Px(1+r)"

The amount invested today, P, can be considered as the present
value. Therefore, this formula can be rewritten as:

Future value = Present value x (1 +r)"

To solve for the present value, merely perform a simple set of divi-
sions to give:

Present value = future vatue x -
(1+71)

is called the present value factor or discount factor.

The term 1
(1+

)n
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'EXAMPLE 1-15: What is the present value of $50,000 to be received in ten years if the

discount rate is 12 percent?

Present value = $50,000 x L
(1+.12

1

3.1058
= $50,000x3.220

=16,100.

)10

= $50,000 x

How should the answer of $16,100 be interpreted? First, $16,100 is
the amount which, if invested today for ten years in an investment pay-
ing a 12 percent compound annual interest rate, will grow to the amount
of $50,000. Also, $16,100 is the purchasing power of $50,000 received in
ten years when it takes $1.12 next year to equal $1.00 today.

PRESENT VALUE
FACTOR TABLES

The calculation of present value (or discount) factors can be diffi-
cult and tedious, especially if a hand calculator with a power function
1s not available. Fortunately again, tables are available which contain
present value factors for given values of r and n. Two such tables are
given in the Appendix. Appendix Table A-4 gives present value fac-
tors for annual compounding, where n is in years. Appendix Table A-5
gives present value factors for monthly compounding where n is in
months. The present value formula for use with Appendix Tables A-4
and A-5 is:

Present value = future value x (present value factor for interest rate r and period n).

EXAMPLE 1-16: What is the present value of $50,000 to be received in ten years if the

discount rate is 12 percent, using annual compounding,
Present value = $50,000 x (present value factor for interest rate
of 12 percent and 10 years from Appendix

Table A ~4)
= $50,000%.322
=$16,100.

EXAMPLE 1-17: What is the present value of $1,000,000 to be received in thirty years if

the discount rate is 8 percent, compounded annually?
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Present value = $1,000,000 x (present value factor for interest
rate of 8 percent and 30 years
from Appendix Table A-4)
= $1,000,000 x.099
= $99,000.

EXAMPLE 1-18: What is the present value of $100,000 paid in two years if the discount
rate is 10 percent compounded monthly?
Present value = $100,000 X (present value factor for interest
rate of 10 percent and 24
months from Appendix Table A-5)
=$100,000x.819
= $81,900.

How would you find the present value of a number of p'ay.ments of
equal amount over some time period? You encountered a similar ques-
tion with calculating a future value. One way is to find the presel:nt value
of each payment individually and then add them. A shorteut is to first
add the present value factors to form a present value fiact(l)r sum, and
then multiply the present value factor sum by the perlf)dlf: payment.
However, this shortcut can be done only when the periodic amounts

are equal.
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EXAMPLE 1-20: You make twelve monthly auto loan payments of $1.00 each. Each
payment is made at the end of the month. What’s the present value of
all twelve payments using a discount rate of 18 percent compounded
monthly?

ANSWER:

$100 x (sum of present value factors for 18
percent and months 1 to 12, from Appendix Table A-5.
$100x(0.985+0.971+0.956+0.942+0.928 +
0.915+0.901+0.888+0.875+ 0.862 +
0.849+0.836)
=$100x%10.899
=$1,089.90.

The above examples have all assumed payments were made at the
end of each month or year, What happens if they’re made at the begin-
ning of a period? In this case the first payment is not discounted because
it occurs now (it’s present value factor is 1.000). So discounting occurs
with the second payment, meaning the second payment is discounted
using the present value factor associated with one period (one month
or one year). Likewise, the third payment is discounted using the pre-
sent value factor associated with the second period. EXAMPLE 1-21
illustrates this.

compounded annually.
ANSWER: $2,000 x (sum of present value factors for 7 percent
and years 1 to 10, from Appendix Table A-4).
= $2,000%(0.935+0.873+0.816+ 0.763
+0.713+0.666 +0.623+
| 0.582 + 0.544 + 0.508
=$2,000x7.023
=$14,046.

EXAMPLE 1-19: What is the present value of ten annual paymel?ts of $2,000 each. Each
payment is made at the end of the year. Use a discount rate of 8 percent

EXAMPLE 1-21: What is the present value of the twelve monthly $100 auto loan pay-
ments (from EXAMPLE 1-20) if the payments are made at the begin-
ning of each month?

ANSWER: Month

1 —Begin $100 x 1.000 (since payment occurs now) = $100.00
~End -
—Begin $100 x 985 (PVF,18%,1 mo. from now) = $98.50

2 L End

3 [Begin $100 x .971 (PVF,18%, 2 mos. from now) = $97.10
~End

4 Begin $100 x .956 (PVF,18%, 3 mos. from now)=$95.60

End
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[ Begin $100 x .942 (PVF,18%, 4 mos. from now ) = $94,20

End _
6 [ Begin $100 x 928 (PVF,18%, 5 mos. from now) = $92.80
End '
Begin $100 x .915 (PVF,18%, 6 mos. from now )= $91.50
End
g Begin $100 x .901 (PVF,18%, 7 mos. from now) = $90.10
End
[Begin $100 x .888 (PVF,18%, 8 mos. from now )= $88.80
End
o I Begin $100 x .875 (PVF,18%, 9 mos. from now) = $87.50
- End
11 [ Begin $100 x .862 (PVF,18%, 10 mos. from now) = $86.20
—~End
12 Begin $100 x .849 (PVF,18%, 11 mos. from now) = $84.90
- End

PRESENT VALUE =$1,107.20

Notice that the first month’s $100 has a present value of $100 since it
occurs now. The second month’s $100 is multiplied by the present value
factor for month 1 since that payment occurs one month from now. The
third month’s $100 is multiplied by the present value factor for month 2
since that payment occurs two months from now, etc.

The next example shows what to do when the present value of a large
number of future payments is to be calculated.

EXAMPLE 1-22:

ANSWER:

Tom’s monthly mortgage payment for principal and interest is $600.
Tom will make 360 monthly payments. Each payment is made at the
end of the month. What is the present value of these payments using a
discount rate of 10 percent compounded monthly?

‘To answer this Question, you could first add 360 monthly present value fac-
tors, then multiply the sum by $600. This is obviously a lot of work to do!

PRESENT VALUE
FACTOR SUM TABLE

Toshorten your work, Appendix Tuble A-6 givesmonthly present value
factorsumsforalternativecombinationsof interestratesand terms, assum-
ing payments are made at the end of each month, Appendix Table A-6
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shows that for an annual interest rate of 10 percent and a term of 360
months, the present value factor sum is 113.951. The present value of
the 360 monthly payments of $600 each is thus:

$600 x 113.951 =§68,370.60.

Do you think the $68,370.60 is related in any way to the loan amount
which Tom borrowed? You’ll discover the answer later.

One last point must be addressed which parallels our discussion
of future value factor sums. Appendix Table A-6 has monthly pres-
ent value factor sums assuming payments are made at the end of each
month. Although end of the month payments are most common, what
if payments are made at the beginning of each month? Two adjustments
must be made to the present value factor sum from Appendix Table A-6.
First, add 1.000 because the present value of the first payment is its
current value. Second, subtract the present value factor for the last
month of the term (from Appendix Table A-5) because the final pay-
ment occurs at the beginning of the last month rather than at the end.
Thus, the calculation is;

PVES for
PVES for end of PVF for last
beginning of month +1.000 — month in payment
month payments term (from Appendix
payments (Appendix Table A-5)

Table A-6)

EXAMPLE 1-22:

 ANSWER:

Redo the present value of Tom’s monthly mortgage payments in
EXAMPLE 1-22 assuming payments are made at the beginning of
each month.

FVEFS for beginning = 113,951 + 1.000 — PVF (10%, of month pay-
ments month 360) from Appendix Table A-5

= 113.951 + 1.000 - 0.050
= 114.901
Present value = $600 x 114,901

= $68,940.60
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PRESENT VALUE Instead of using the tables, one can also apply the present value fac-
FACTOR SUM tor sum (PVFS) formulas. For beginning of the month (BOM), present
FORMULAS value factor sum is
: 1
: l-———
| 1 1 1 (I+r1)"
= 5T 7t g =1
(1+1)" (1+71) {1+71) r

- For end of the month (EOM), present value factor sum is

i 1 L T : n
-+t —= (1)

(1+1) (I+r1) r

PVFS=

For monthly compounding, r is the monthly interest rate and # is the
number of months. For annual compounding,  is the annual interest
rate and # is the number of years,

The Bottom Line

The purchasing power of dollars paid or received at different points in
time is not the same. Dollars paid or received in the future are worth less
than dollars paid or received today Taking the present value of future
dollars (also called discounting) is a way to adjust the value of those
dollars to make their purchasing power equivalent to current dollars. In
this way the value of dollars paid or received at different points in time
can be compared.

13. How Do You Calculate an Average—The
Economic Way?

Consider this situation, You've built up a nest egg of $100,000 which you
plan to spend over 10 years. How much can you spend each year?

You might be tempted to say the answer is $10,000, since $100,000/10
is $10,000 for each of the ten years, But this is wrong. You’ll actually be
able to spend more than $10,000 a year. Why?

You've probably guessed the answer. It’s because the §100,000 can
be invested to earn interest, and the interest earnings will add to what
you can spend cach year. So when considering money over time, the
“economic average” will produce a periodic amount greater than the
normal arithmetic average. There’s a name (of course) for this economic
average. It’s called an annuity.

Calculating the Annuity

The equal periodic (e.g., monthly or annual) payment which a sum of
money will produce for a specific number of years, when invested at a
ANNUITY given interest rate, is called the annuity. In deriving a way to calculate
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the annuity, it’s actually best to think of it in reverse. The string of annu-
ity payments, when discounted by the interest rate earned by the origi-:
nal sum of money, will equal that original sum of money. For example,
if $100,000 can be invested to earn § percent interest, then the annuity
payment for 10 years is $14,905.35, where each payment is received at
the end of each year. This means that the present value of 10 annual
payments of $14,905.33, when discounted by an 8 percent annual inter--
est rate, equals $100,000. To see this, go through the following calcula-
tions, using the present value factors from Appendix Table A-4.

$14,905,35 x 0,926 + $14,905.35 x 0.857 + $14,905.35 X 0.794 +
$14,905.35 x 0.735 + $14,905.35 x 0.681 + $14,905.35 x 0,630 +
§14,905.35 x 0.583 + $14,905.35 x 0.540 + §14,905.35 x 0.500 +
$14,905.35 x 0.463,

which equals:

$13,802.35 + $12,773.89 + $11,834.85 + $10,955.43 + $10,150.54
+ $9,390.37 + $8,689.82 + $8,048.89 + $7,452.68 + §6,901.18 =
$100,000.

Or, use the short-cut method:

$14,905.35 x (0.926 + 0.857 + 0.794 + 0.735 + 0.681 + 0.630 + 0.583
+ 0.540 + 0.500 + 0.463) '

or
$14,905.35 x (6.709) = $100,000.

To find an annuity payment, then, simply divide the original amount:
of money by the sum of the present value factors associated with the
interest rate and number of annuity payments.

CALCULATING AN
ANNUITY PAYMENT

EXAMPLE 1-24: Melody just received an inheritance of $50,000. Melody wants an equal
annual income from this money for eight years. Melody will receive the.
annual income at the end of each year, How much can Melody receiv

each year if she can invest at 6 percent compounded annually?

MONTHLY ANNUITY
PAYMENTS

Table 1-9 Spreading $50,000 over eight years.

$50,000 X 1.06 = $53,000.00;  $53,000.00 — $8,052.83 = $44,947.17

44,947.17 x 1.06 = 47,644.00;  47,644.00  8,052.83 = 139,591.17
39,501.17 X 1.06 = 41,966.64;  41,966.64 - 8,052.83 = 33,913.81
33,913.81 X 1.06 = 35,948.64;  35,948.64 —8,052.83 = 27,895.81
27,895.81 x 1.06 = 29,569.56;  29,569.56 —8,052.83 = 21,516.73
21,516.73 X 1.06 = 22,807.73;  22,807.73 - 8,052.83 = 14,754.90
14,754.90 x 1.06 = 15,640.19;  15,640.19-8,052.83 =  7,587.36

7,587.36 X 1.06 = 8,042.60; 8,042.60 8,052.83=-  10.23

(due to rounding)

To prove to yourself that $8052.83 can, in fact, be received each year,
and at the end of eight years the $50,000 will be exhausted (used up),
follow the calculations in Table 1-9.

What if, in EXAMPLE 1-24, the first payment is received immedi-
ately, and the remaining payments are received at the beginning of each
year. In this case, the first present value factor is 1, so only seven addi-
tional present value factors are added from Appendix Table A-4. The
annuity payment is thus:

$50,000 - $50,000 — $7.596.48.
[1.000+0.943+0.890+  6.582
0.840+0.792+0.747 +
0.705+0.665]

Note that this payment is less than the payment in EXAMPLE 1-24.

Monthly annuity payments can also be calculated. In this case
monthly present value factors are added and divided into the original
sum of money.

ANSWER:

Use Appendix Table A-4. Sum the present value factors under 6 percent
for years 1 to 8: :

0.943 + 0.890 + 0.840 + 0.792 + 0,747 + 0.705 + 0.665 + 0.627 = 6.209

Divide this sum into $50,000;

$50,000
6.209

Melody can receive $8052.83 each year for eight years.

= $8052.83

XAMPLE 1-25:

ANSWER:

What monthly annuity payment can Melody receive for 96 months if
she earns a 10 percent annual interest rate compounded monthly on her
$50,000 money? Each payment is received at the end of the month.

From Appendix Table A-6, find the present value factor sum for the 10 per-
cent column and 96 month row. This 1s 65.901. Divide 65,901 into $50,000:

$50,000

500 $758.71 (monthly annuity payment for each of 96 months).
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Appendix Table A-6 helps you in this case by giving the monthly
present value factor sums associated with alternative annual interest
rates and monthly terms, assuming payments are received at the end of

each month.

If the first monthly payment is to be received immediately and the -
remaining payments are received at the beginning of each month, then a -
different present value factor must be used. In this case, take the present
value factor sum from Appendix Table A-6, add 1.000 (because the first -

period is received immediately) and subtract the present value factor for
the final month (from Appendix Table A-5). That is:

PVES for = PVFS from +1.000— PVF for final
beginning of Appendix month from
month Table A-6 Appendix
payments Table A-5

Calculating How Long an Annuity Will Last

The annuity calculation can be done in reverse to find how long a string
of annuity payments will last. In this case simply divide the original
money amount by the annuity payment. The result is the associated
present value factor sum. If the annuity payments are annual, then go
to Appendix Table A-4 and begin adding present value factors under
the interest rate used until the present value factor sum is reached. Then
read-off the corresponding number of years.

If the annuity payments are monthly; then go to Appendix Table A-6
and led the present value factor sum under the interest rate used. Read-
off the corresponding number of months.

EXAMPLE 1-26:

ANSWER:

How long will $5,000 last if annual annuity payments of $1,000 are
received and 5 percent interest is earned and payments are received at
the end of each year?

$5,000
$1,000

= 3,00,
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Under 5 percent in Appendix Table A4,
0.9524+0.907 +0.864+0.823+0.784 + 0.746 = 5.076,

which is associated with six years. The money will last approximately six
years.

How long will $10,000 last if annuity payments of $100 monthly are
made and 9 percent interest is earned and payments are received at the
end of each month?

$10,000

=100.
$100

Find 100 in Appendix Table A-6 under 9 percent interest. 100 falls
between 98.594 (180 months) and 101.573 (192 months), so take half-
way between and say 186 months.

The Bottom Line

An annuity is the equal periodic payment that can be generated over
a period of time by a sum of money assuming the sum of money is
invested. The annuity is always larger than the simple average because
interest in included. You’ll revisit annuities later, They’re the basis for
calculating loan payments!

14. When Is a Dollar in Hand Worth More
Than Two Dollars in the Bush?

Consumer economics is filled with uncertainty, Will you get that new
job or not? How much extra salary will you receive after earning a mas-
ter’s degree? Will interest rates be higher or lower next year? Will the
stock market rise or fall?

Is there any way in which the various outcomes connected with a
decision can be averaged when uncertainty is present? Say, for example,
that there are three possibilities for your salary next year; it can stay the
same at $30,000, you can get a modest raise of 5 percent to $31,500, or
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you can get a big raise of 10 percent to $33,000. Can you calculate, o

EXPECTED SALARY average, what your expected salary will be next year? :
The key word here is expected. To calculate your expected salary you

must know one other piece of information: the chances, or probabilities,

associated with each of the three outcomes for your salary next year, If

you know the chances associated with each outcome, thee you can cal-

culate your expected, or probability-weighted, salary using this formula
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What's the expected change in the stock’s value for next year?

ANSWER: Expected value of change in ABC stock’s value;

20% X (.10) + 10% x (.50) + 0% X (.20) - 15% X (.20) = 2% +5% + 0%
- 3% = 4%

The expected change in the stock’s value is 4 percent.

NEXT YEAR'S
EXPECTED
SALARY

$30,000 x (CHANCE
OF RECEIVING
$30,000 NEXT YEAR)
(CHANCE

OF RECEIVING
$31,500 NEXT YEAR)
(CHANCE

OF RECEIVING
$33,000 NEXT YEAR)

+ $31,500 x

+ $§33,000 x

For example, if the chance of receiving $30,000 next year is 20 per-
cent (.20), the chance of receiving $31,500 next year is 50 percent (.50),
) and the chance of receiving $33,000 next year is 30 percent (.30), then
next year’s expected salary is:

$30,000x(:20)+$31,500 x(.50) + $33,000 x (.30) = $31,650.

The formula can be generalized for any number of outcomes for a
particular situation. For example, if there are eight possible outcomes,
multiply each outcome by the chance of it occurring, and then sum all
the results. However, make sure the sum of chances is 100 percent.

Calculating the expected value for a number of possible outcomes is
most useful in investment analysis. Here the unknown outcome is what
rate of return a particular investment (like a stock) may earn. Calculating
the expected value is a way to reduce all the outcomes to one number.

EXAMPLE 1-28: Susan just bought Company ABC stock. Of course Susan wants the

value of the stock to rise, but there’s no assurance it will. Through study
and discussion with investment advisors, Susan sees four possible out-
comes for the stock in the next year:

There's a 10% chance the stock will go up 20%,
There’s a 50% chance the stock will go up 10%,
A 20% chance the stock will not change in value,
A 20% chance the stock will fall in value by 15%.

Now we can answer the question heading this chapter (When is a
dollar in hand worth more than two dollars in the bush?). The answer
is—when the chance of the two dollars in the bush blowing away is more
than 50 percent. If, for example, the chance of the two dollars blowing
away is 60 percent, then the expected value of the two bush dollars is:

$2x.40+ $0 x.60 = 80¢,

Since 80 cents is less than a dollar in hand, you’d prefer a dollar in
hand! '

The Bottom Line

Uncertainty exists for many economic outcomes; for example, what
your salary will be next year; what return your stocks will earn, where
the inflation rate will go. If chances, or probabilities, can be attached to
each possible outcome, then the expected outcome (or expected value)
can be calculated. '
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-1 Comparing prices.
= At same point in time: Compare nominal prices, or compute relative prices. Relative
prices set one price equal to 1.00 and computes other prices relative to 1.00.

Example.‘ Pork Chicken
Nominal price $2.00/1b. $2.20/1b.
‘Relative price 1.00 - $2.20 110
$2.00 :

*  Over time: Must compare relative prices. Use a base, either Consumer Price Index or
average wage rate.

Example: 2002 2012
CP1 179.0 229.6
Price of movie ticket $8.00 $9.00
Relative price of movie ticket
P ﬂ =0.044 _?__QQ_ =0.039
179.9 229.6

Conclusion—Movie tickets became relatively less expensive.

2. Your time is a limited resource—therefore, it has value, The price, or value, of your time in
any activity is the value of what else you could do with that time, On average, your time is
worth 20 to 70 percent of your wage rate. This has implications for commuting, shopping,
and household activities, to name a few.

3. Declining marginal value means you get progressively less pleasure from consumption of
additional units of a product or service.

4. A demand curve shows the quantity of a product consumers buy at every price; a supply
curve shows the quantity of a product firms produce at every price.
* The equilibrium price is where demand equals supply.
* If demand increases faster than supply, price rises.
» If supply increases faster than demand, price falls,
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5. Every use of time or money which we make has an alternative use. The value of that
alternative use is called the opportunity cost.

6. On average, jobs which require more skill, training, or experience pay higher wages. Also,
jobs which are riskier, or are located in undesirable locations, pay more than the same job
with less risk or located in a desirable location.

7. Inflation is a rise in the average price level of consumer goods and services. The inflation
rate is the percentage increase in the average price level.
¢ Inflation reduces the purchasing power of dollars.
* A rising inflation rate is called escalating inflation.
» Disinflation occurs when the inflation rate is falling, but is still positive,
» Deflation occurs when the average price level falls.
* A relative price increase occurs when a product’s price rises faster than the inflation rate,
* A relative price decrease occurs when a product’s price rises slower than the inflation rate.
* To keep ahead of inflation, your salary and investments must increase by at least the rate

of inflation,

8. The average price level is measured by the Consumer Price Index (CPI). The inflation rate is
measured by the percentage change in the CPI.

9. Use these formulas to adjust for inflation in order to compare incomes or prices at different
points in time;

Income or Price in a Income or Price

later Year B in terms in a later Year B

of purchasing powerin 1+ inflation rate
previous Year A from Year A to Year B
Income or Price in Income or 1+ inflation
previous Year A in Price in rate from
terms of purchasing = Previous . Year A to
power in a Year B Year A Year B

10. Interest rates are charged on loans to compensate the lender for giving up use of money
(real interest rate) and to compensate the lender for losses in purchasing power resulting
from future inflation (inflation premium).

» people who strongly value the present compared to the future have a high rate of time
preference and are more likely to borrow.

¢ The nominal, or observed, interest rate equals the real interest rate plus the expected
inflation rate.

11. When compounding is used, the future value of an original investment, P, is:

Px(1+r1)", where
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r is the periodic interest rate and n is the number of compounding periods. The amount
(1 + r)" is the future value factor.
Future value factor sum is used when an equal amount of periodical investments are invested.

- The beginning of the month (BOM) future value factor sum formula is

(1+r)11+1 -1 i

k4

FEVES=(1+1)" +(1+)" 4.+ (1+1) =

And the end of the month (EOM) future value factor sum formula is

n
FVES=(+1)"" +(1+0)" % .. +(1+1)° =%
* Appendix Table A-1 gives future value factors for annual compounding.
» Appendix Table A-2 gives future value factors for monthly compounding.
* Appendix Table A-3 gives future value factor sums used when the same amount P is
invested at the end of each month for a number of months; multiply the future value
factor sum by P to calculate the future value.

12, Finding the present value of a future dollar amount means finding the present dollar

amount which, if invested, would grow to that future dollar amount. If the investment
interest rate compensates for the rate of time preference and expected inflation, then the
present value and future value have the same real value.

* The formula is:

where

present value = future value x -,

(1+1)

1
— n 1S the present value factor.
(1+1)

Present value factor sum is used when a series of period payments of the same amount are
discounted. The beginning of the month (BOM) present value factor sum formula is

o1
1 1 1 (ESE
= 5+ T+t n_1m1+
(+r)  (+1) (1+r) r
and the end of the month (EOM) present value factor sum formula is
1 T 7
PVFS=——+...+ - {+0)
(1+r1) (1+r)" r

* Appendix Table A-4 gives present value factors for annual compounding,

* Appendix Table A-5 gives present value factors for monthly compounding.

*  Appendix Table A-6 gives present value factor sums used to find the present value of a
series of the same monthly amounts.
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Date

13. An annuity is a series of periodic payments of the same amount derived from an original
principal amount and its interest earnings. Divide the original principal amount by a
present value factor sum to find the annuity amount.

14. The expected value of an outcome is the sum of each possible outcome multiplied by the
probability of the outcome occurring.

Why is it important for consumers to distinguish between nominal prices and relative prices?

Why is your time valuable?

Why do top business executives have company provided jets?

Do you think there’s a connection between the increasing number of women working in
“the workplace and the growth of the convenience and prepared food industry? If you do,
- explain the connection.

When unexpected cold weather hits and fuel prices rise, most consumers think the price
increase is due to greedy oil firms making big profits. What do you think, given what you
know about supply and demand?

What is your opportunity cost of taking this course?
Name some reasons why doctors’ salaries are high.

The inflation rate will probably never be reduced to zero. Does this mean we are doomed to
become poorer and poorer?

Your mom says she remembers when a movie ticket cost $1.50 in the “good old days.”
Your mom wishes she were back in the “good old days.” What’s wrong with your mom’s
thinking?

11. Is charging interest on a loan unfair? Why or why not?

12. Why, on any loan, do you always repay more total dollars than you borrowed?

13. Why can’t dollars paid or received at different points in time be treated as equal?

14, Discuss one approach that might be used to forecast next year’s inflation rate.
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The price of unleaded gasoline is $4.00/gallon, the price of diesel is $3.50/gallon, and the

price of ethanol is $3.75/gallon. Convert these nominal prices to relative prices using the
- ethanol price as the base,

Use the numbers below to decide if the price of a new car is relatively more expensive in

2010 than in 1990. Calculate how many hours it would take to work to afford a new car in
1990 and in 2010.

1990 2010
Nominal price of a new car $15,000 $25,000
Nominal average hourly wage $10.78 $18.61

Joan’s value of time is § 10/hour, and Alice’s value of time is $2/hour. Making a chicken
entree at home costs $1.50 for the inputs and 1 hour of time per serving. Buying the same
pre-prepared entree costs $4.50 in money and 10 minutes of time per serving. Calculate

which is cheaper, the home prepared entree or the pre-prepared entree, for Joan and for
Alice.
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4. The $10,000 you useasa downpayment on a house could have been invested in a CD paying

an annual interest rate of 7 percent. Therefore, what is one opportunity cost of using the
$10,000 as a downpayment? |

‘the real interest rate is 4 percent and the expected inflation rate is 7 percent, what is the
jominal (observed) interest rate?

f Jack invests $1,000 today in an investment paying an annual rate of 10% compounded
annually, how much will he have at the end of seven years?

3. You're promised $1 million in 20 years. If the inflation rate averages 6 percent annually over
the next 20 years, what will $1 million be worth then?

1. If Jack invests $1,000 today in an investment paying an annual rate of 10% compounded
monthly, how much will he have at the end of three years?

6. In 2002 J.oe’s salary was $50,000. In 2012 Joe’s salary was $65,000. Nice increase, right? Not
necessarily, In 2002 the CPI was 179.9, and in 2012 it was 229.6. Express Joe’s 2012 salary

N in terms of 2002 dollars. Then, express Joe’s 2002 salary in terms of 2012 dollars. Is Joe
“really” better off in 2012 than in 2002?

12. If Jack invests $100 at the end of every month for seven years in an investment paying an
annual rate of 10% compounded monthly, how much will he have at the end of seven years?
How much will he have if he invests at the beginning of each month?

7. ;f the: CPI last year was 225, and the CPI this year (one year later) is 240, what was the
inflation rate for the year? :

13. Which is better, having $500 in two years or $750 in five years, if money can be invested at
7 percent, after-taxes, in a riskless investment?

8. Here are the annual inflation rates for the years 2009-2012;

2009: -0.4%
2010: 1.6%
2011:3.2%
2012: 2.1%

14, What would be equivalent today to receiving $1 million in 20 years, using a discount rate of
8 percent?

What is the total inflation rate for 2009-20129
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15, Sally makes a $300 car payment for 36 months. Each payment is made at the end of the month,
Using a 15 percent discount rate, what’s the value of those total future payments today? E

16. What equal monthly payment will $10,000 generate for 24 months if 6 percent-interest can be
earned after taxes? The payments are received at the end of each month. What equal monthly: -
payment could be received if each payment is received at the beginning of each month?

17. Byron wants to draw $200 at the end of each month from an initial fund of $20,000. For
how many months can he do this if he can earn 9 percent interest after taxes?

18. Melody wants to save $5,000 in five years. How much must she save at the end of each
month if she can earn 5 percent after taxes? How much must she save at the end of each
month if she can earn 10 percent after taxes?

19. Susan thinks she has a 30 percent chance of getting a GPA of 3.50 this year, a 20 percent
change of getting a GPA of 3.00, a 40 percent chance of getting a GPA of 2.50, and a
10 percent chance of getting a GPA of 2.00. What is Susan’s expected GPA for this year?
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