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Preliminaries 
Microeconomics 
Branch of economics that deals with the behavior of individual economic 
units—consumers, firms, workers, and investors—as well as the markets 
that these units comprise. 
 
macroeconomics  
Branch of economics that deals with aggregate economic variables, such 
as the level and growth rate of national output, interest rates, 
unemployment, and inflation. 
  
Trade Offs 
Consumers 
Consumers have limited incomes, which can be spent on a wide variety of 
goods and services, or saved for the future. 
 
Workers 
Workers also face constraints and make trade-offs. First, people must 
decide whether and when to enter the workforce. Second, workers face 
trade-offs in their choice of employment. Finally, workers must sometimes 
decide how many hours per week they wish to work, thereby trading off 
labor for leisure. 
 
Firms  
Firms also face limits in terms of the kinds of products that they can 
produce, and the resources available to produce them. 
  
Prices and Markets 
Microeconomics describes how prices are determined. In a centrally 
planned economy, prices are set by the government. In a market 
economy, prices are determined by the interactions of consumers, 
workers, and firms. These interactions occur in markets—collections of 
buyers and sellers that together determine the price of a good. 
 
Theories and Models 
In economics, explanation and prediction are based on theories. Theories 
are developed to explain observed phenomena in terms of a set of basic 
rules and assumptions. A model is a mathematical representation, based 
on economic theory, of a firm, a market, or some other entity. 
 
Positive versus Normative Analysis 
positive analysis - Analysis describing relationships of cause and effect. 
normative analysis - Analysis examining questions of what ought to be. 
 
WHAT IS A MARKET? 
Market-  Collection of buyers and sellers that, through their actual or 
potential interactions, determine the price of a product or set of products. 
 
market definition - Determination of the buyers, sellers, and range of 
products that should be included in a particular market. 
 
arbitrage - Practice of buying at a low price at one location and selling at a 
higher price in another. 
  
Competitive versus Noncompetitive Markets 
perfectly competitive market - Market with many buyers and sellers, so 
that no single buyer or seller has a significant impact on price. 
 
market price - Price prevailing in a competitive market. 
WHAT IS A MARKET? 
  
Market Definition—The Extent of a Market 
extent of a market - Boundaries of a market, both geographical and in 
terms of range of products produced and sold within it. Market definition 
is important for two reasons: 

1. A company must understand who its actual and potential 
competitors are for the various products that it sells or might 
sell in the future. 

2. Market definition can be important for public policy decisions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
REAL VERSUS NOMINAL PRICES 

 nominal price -  Absolute price of a good, unadjusted for 
inflation. 

 real price -  Price of a good relative to an aggregate measure of 
prices; price adjusted for inflation. 

 Consumer Price Index - Measure of the aggregate price level. 
 Producer Price Index - Measure of the aggregate price level for 

intermediate products and wholesale goods. 
  

 
 
 
While the nominal price of eggs rose during these years, the real price of 
eggs actually fell. 
 

 
 
The percentage change in real price is calculated as follows: 
  
 

 
 
The Minimum Wage 
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In nominal terms, the minimum wage has increased steadily over the past 
70 years. However, in real terms its expected 2010 level is below that of  
 
WHY STUDY MICROECONOMICS? 
 
Corporate Decision Making: Ford’s Sport Utility Vehicles  
The design and efficient production of Ford’s SUVs involved not only some 
impressive engineering, but a lot of economics as well. First, Ford had to 
think carefully about how the public would react to the design and 
performance of its new products. Next, Ford had to be concerned with the 
cost of manufacturing these cars. Finally, Ford had to think about its 
relationship to the government and the effects of regulatory policies. 
  
Public Policy Design: Automobile Emission Standards for the 21st Century  
The design of a program like the Clean Air Act involves a good deal of 
economics. First, the government must evaluate the monetary impact of 
the program on consumers. The government must determine how new 
standards will affect the cost of producing cars. Finally, the government 
must ask why the problems related to air pollution are not solved by our 
market-oriented economy.  
 

 
 
The Basics of Supply and Demand 
Supply-demand analysis is a fundamental and powerful tool that can be 
applied to a wide variety of interesting and important problems. To name 
a few: 

1. Understanding and predicting how changing world economic 
conditions affect market price and production 

2. Evaluating the impact of government price controls, minimum 
wages, price supports, and production incentives 

3. Determining how taxes, subsidies, tariffs, and import quotas 
affect consumers and producers 

 
SUPPLY AND DEMAND 
The Supply Curve 
Relationship between the quantity of a good that producers are willing to 
sell and the price of the good. 
 
The Supply Curve 
 

 
The supply curve, labeled S in the figure, shows how the quantity of a good 
offered for sale changes as the price of the good changes. The supply 
curve is upward sloping: The higher the price, the more firms are able and 
willing to produce and sell. If production costs fall, firms can produce the 
same quantity at a lower price or a larger quantity at the same price. The 
supply curve then shifts to the right (from S to S’). 

 
The Supply Curve 
The supply curve is thus a relationship between the quantity supplied and 
the price. We can write this relationship as an equation: 
 
QS = QS(P) 
 
Other Variables That Affect Supply 
The quantity that producers are willing to sell depends not only on the 
price they receive but also on their production costs, including wages, 
interest charges, and the costs of raw materials. When production costs 
decrease, output increases no matter what the market price happens to 
be. The entire supply curve thus shifts to the right. Economists often use 
the phrase change in supply to refer to shifts in the supply curve, while 
reserving the phrase change in the quantity supplied to apply to 
movements along the supply curve. 
  
 The Demand Curve  
We can write this relationship between quantity demanded and price as 
an equation: 

QD = QD(P) 
 
demand curve is relationship between the quantity of a good that 
consumers are willing to buy and the price of the good. 
  

 
 
The demand curve, labeled D,shows how the quantity of a good 
demanded by consumers depends on its price. The demand curve is 
downward sloping; holding other things equal, consumers will want to 
purchase more of a good as its price goes down. The quantity demanded 
may also depend on other variables, such as income, the weather, and the 
prices of other goods. For most products, the quantity demanded 
increases when income rises. A higher income level shifts the demand 
curve to the right (from Dto D’). 
 
Shifting the Demand Curve 
If the market price were held constant, we would expect to see an 
increase in the quantity demanded as a result of consumers’ higher 
incomes. Because this increase would occur no matter what the market 
price, the result would be a shift to the right of the entire demand curve. 
 
substitutes  
Two goods for which an increase in the price of one leads to an increase in 
the quantity demanded of the other. 
 
complements  
Two goods for which an increase in the price of one leads to a decrease in 
the quantity demanded of the other. 
  
THE MARKET MECHANISM  
 
Supply and Demand 

CHAPTER 2 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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The market clears at price P0 and quantity Q0. At the higher price P1, a 
surplus develops, so price falls. At the lower price P2, there is a shortage, 
so price is bid up. 
 
Equilibrium 
equilibrium (or market clearing) price 
Price that equates the quantity supplied to the quantity demanded. 
 
market mechanism 
Tendency in a free market for price to change until the market clears. 
 
Surplus 
Situation in which the quantity supplied exceeds the quantity demanded. 
 
shortage  
Situation in which the quantity demanded exceeds the quantity supplied. 
 
  
When Can We Use the Supply-Demand Model? 
We are assuming that at any given price, a given quantity will be produced 
and sold. This assumption makes sense only if a market is at least roughly 
competitive. By this we mean that both sellers and buyers should have 
little market power—i.e., little ability individually to affect the market 
price. Suppose that supply were controlled by a single producer. If the 
demand curve shifts in a particular way, it may be in the monopolist’s 
interest to keep the quantity fixed but change the price, or to keep the 
price fixed and change the quantity. 
  
CHANGES IN MARKET EQUILIBRIUM 
 
New Equilibrium Following Shift in Supply 
 

 
When the supply curve shifts to the right, the market clears at a lower 
price P3 and a larger quantity Q3. 
 
New Equilibrium Following Shift in Demand 

 
When the demand curve shifts to the right, the market clears at a higher 
price P3 and a larger quantity Q3. 
 
New Equilibrium Following Shifts in Supply and Demand 
 

 
Supply and demand curves shift over time as market conditions change. 
In this example, rightward shifts of the supply and demand curves lead to a 
slightly higher price and a much larger quantity. In general, changes in 
price and quantity depend on the amount by which each curve shifts and 
the shape of each curve. 
 
 
Example 
From 1970 to 2007, the real (constant-dollar) price of eggs fell by 49 
percent, while the real price of a college education rose by 105 percent. 
The mechanization of poultry farms sharply reduced the cost of producing 
eggs, shifting the supply curve downward. The demand curve for eggs 
shifted to the left as a more health-conscious population tended to avoid 
eggs. As for college, increases in the costs of equipping and maintaining 
modern classrooms, laboratories, and libraries, along with increases in 
faculty salaries, pushed the supply curve up. The demand curve shifted to 
the right as a larger percentage of a growing number of high school 
graduates decided that a college education was essential. 
 
(a) The supply curve for eggs shifted downward as production costs fell; 
the demand curve shifted to the left as consumer preferences  changed. 
As a result, the real price of eggs fell sharply and egg consumption rose. 

 
(b) The supply curve for a college education shifted up as the costs of 
equipment, maintenance, and staffing rose. The demand curve shifted 
to the right as a growing number of high school graduates desired a 
college education. As a result, both price and enrollments rose sharply. 
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Example : Wage Inequality in  The United States  
Over the past two decades, the wages of skilled high-income workers have 
grown substantially, while the wages of unskilled low-income workers 
have fallen slightly. From 1978 to 2005, people in the top 20 percent of the 
income distribution experienced an increase in their average real pretax 
household income of 50 percent, while those in the bottom 20 percent 
saw their average real pretax income increase by only 6 percent. While the 
supply of unskilled workers—people with limited educations—has grown 
substantially, the demand for them has risen only slightly. On the other 
hand, while the supply of skilled workers has grown slowly, the demand 
has risen dramatically, pushing wages up. 
 
Consumption and the Price of Copper 

 
Although annual consumption of copper has increased about a 
hundredfold, the real (inflationadjusted) price has not changed much. 
 
Long-Run Movements of Supply and Demand for Mineral Resources 
 

 
 
Although demand for most resources has increased dramatically over the 
past century, prices have fallen or risen only slightly in real (inflation-
adjusted) terms  because cost reductions have shifted the supply curve to 
the right just as dramatically. 
 
Supply and Demand for New York City Office Space 
 

 
Following 9/11 the supply curve shifted to the left, but the demand curve 
also shifted to the left, so that the average rental price fell. 
 
ELASTICITIES OF SUPPLY AND DEMAND 
elasticity  
Percentage change in one variable resulting from a 1- percent increase in 
another. 
 
price elasticity of demand  
Percentage change in quantity demanded of a good resulting from a 1-
percent increase in its price. 

 
 
linear demand curve  
Demand curve that is a straight line. 

 
 
Linear Demand Curve 

 
The price elasticity of demand depend  not only on the slope of the 
demand curve but also on the price and quantity. The elasticity, therefore, 
varies along the curve as price and quantity change. Slope is constant for 
this linear demand curve. Near the top, because price is high and quantity 
is small, the elasticity is large in magnitude. The elasticity becomes smaller 
as we move down the curve. 
  
infinitely elastic demand  
Principle that consumers will buy as much of a good as they can get at a 
single price, but for any higher price the quantity demanded drops to zero, 
while for any lower price the quantity demanded increases without limit. 
 
(a) Infinitely Elastic Demand 
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For a horizontal demand curve, ΔQ/ΔP is infinite. Because a tiny change in 
price leads to an enormous change in demand, the elasticity of demand is 
infinite. 
  
completely inelastic demand  
Principle that consumers will buy a fixed quantity of a good regardless of 
its price. 
 
(b) Completely Inelastic Demand 
 

 
 
For a vertical demand curve, ΔQ/ΔP is zero. Because the quantity 
demanded is the same no matter what the price, the elasticity of demand 
is zero. 
  
Other Demand Elasticities 
 
income elasticity of demand 
 Percentage change in the quantity demanded resulting from a 1-percent 
increase in income. 
 

 
 
cross-price elasticity of demand  
Percentage change in the quantity demanded of one good resulting from a 
1-percent increase in the price of another. 
 

 
Elasticities of Supply 
price elasticity of supply  
Percentage change in quantity supplied resulting from a 1-percent 
increase in price. 
 
Point versus Arc Elasticities 
point elasticity of demand  
Price elasticity at a particular point on the demand curve. 
 
arc elasticity of demand  
Price elasticity calculated over a range of prices. 
 

 
 
Example Market for wheat   
 
For a few decades, changes in the wheat market had major implications 
for both American farmers and U.S. agricultural policy. To understand 
what happened, let’s examine the behavior of supply and demand 
beginning in 1981.  
 

 
 
By setting the quantity supplied equal to the quantity demanded, we can 
determine the market-clearing price of wheat for 1981: 
  

 
 
Substituting into the supply curve equation, we get 
 

 
We use the demand curve to find the price elasticity of demand: 
 

 
 
We can likewise calculate the price elasticity of supply: 
 

 
Because these supply and demand curves are linear, the price elasticities 
will vary as we move along the curves. Thus demand is inelastic. 
  
(a) Gasoline: Short-Run and Long-Run Demand Curves 
 

 
 
In the short run, an increase in price has only a small effect on the quantity 
of gasoline demanded. Motorists may drive less, but they will not change 
the kinds of cars they are driving overnight. In the longer run, however, 
because they will shift to smaller and more fuelefficient cars, the effect of 
the price increase will be larger. Demand, therefore, is more elastic in the 
long run than in the short run. 
  
 
 
Demand and Durability 
 
(b) Automobiles: Short-Run and Long- Run Demand Curves 
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The opposite is true for automobile demand. If price increases, consumers 
initially defer buying new cars; thus annual quantity demanded falls 
sharply. In the longer run, however, old cars wear out and must be 
replaced; thus annual quantity demanded picks up. Demand, therefore, is 
less elastic in the long run than in the short run. 
  
Income Elasticities 
Income elasticities also differ from the short run to the long run. For most 
goods and services—foods, beverages, fuel, entertainment, etc.— the 
income elasticity of demand is larger in the long run than in the short run. 
For a durable good, the opposite is true. The short-run income elasticity 
of demand will be much larger than the long-run elasticity. 
  
GDP and Investment in Durable Equipment 
 

 
 
Annual growth rates are compared for GDP and investment in durable 
equipment. Because the short-run GDP elasticity of demand is larger than 
the long-run elasticity for long-lived capital equipment, changes in 
investment in equipment magnify changes in GDP. Thus capital goods 
industries are considered cyclical.‖ 
 
Cyclical Industries 
cyclical industries Industries in which sales tend to magnify cyclical 
changes in gross domestic product and national income. 
  
Consumption of Durables versus Nondurables 
 

 
Annual growth rates are compared for GDP, consumer expenditures on 
durable goods (automobiles, appliances, furniture, etc.), and consumer 
expenditures on nondurable goods (food, clothing, services, etc.). Because 
the stock of durables is large compared with annual demand, short-run 

demand elasticities are larger than long-run elasticities. Like capital 
equipment, industries that produce consumer durables are ―cyclical‖ (i.e.,  
changes in GDP are magnified). This is not true for producers of 
nondurables. 
 

 
 
SHORT-RUN VERSUS LONG-RUN ELASTICITIES 
 
Supply and Durability 
 
Copper: Short-Run and Long-Run Supply Curves 
 

 
Like that of most goods, the supply of primary copper, shown in part (a), is 
more elastic in the long run. If price increases, firms would  like to produce 
more but are limited by capacity constraints in the short run. In the longer 
run, they can add to capacity and produce more. 
  

 

 
 
Part (b) shows supply curves for secondary copper. If the price increases, 
there is a greater incentive to convert scrap copper into new supply. 
Initially, therefore, secondary supply (i.e., supply from scrap) increases 
sharply. But later, as the stock of scrap falls, secondary supply contracts. 
Secondary supply is therefore less elastic in the long run than in the short 
run. 
 
Price of Brazilian Coffee 
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When droughts or freezes damage Brazil’s coffee trees, the price of coffee 
can soar. The price usually falls again after a few years, as demand and 
supply adjust. 
  
Supply and Demand for Coffee  
 

 
(a) A freeze or drought in Brazil causes the supply curve to shift to the left.  
In the short run, supply is completely inelastic; only a fixed number of 
coffee beans can be harvested. Demand is also relatively inelastic; 
consumers change their habits only slowly. As a result, the initial effect 
of the freeze is a sharp increase in price, from P0 to P1. 
  

 
 
(b) In the intermediate run, supply and demand are both more elastic; 
thus price falls part of the way back, to P2. 
  

 
c) In the long run, supply is extremely elastic; because new coffee trees 

will have had time to mature, the effect of the freeze will have 
disappeared. Price returns to P0. 
  
Fitting Linear Supply and Demand Curves to Data 
 

 
Linear supply and demand curves provide a convenient tool for analysis. 
Given data for the equilibrium price and quantity P* and Q*, as well as 
estimates of the elasticities of demand and supply ED and ES, we can 
calculate the parameters c and d for the supply curve and a and b for the 
demand curve. (In the case drawn here, c < 0.) The curves can then be 
used to analyze the behavior of themarket quantitatively.  
 

 
  
Example : The Behaviour of copper Prices 
After reaching a level of about $1.00 per pound in 1980, the price of 
copper fell sharply to about 60 cents per pound in 1986. Worldwide 
recessions in 1980 and 1982 contributed to the decline of copper prices. 
Why did the price increase sharply in 20052007? First, the demand for 
copper from China and other Asian countries began increasing 
dramatically. Second, because prices had dropped so much from 1996 
through 2003, producers closed unprofitable mines and cut production. 
What would a decline in demand do to the price of copper? To find out, 
we can use linear supply and demand curves. 
  
UNDERSTANDING AND PREDICTING THE EFFECTS OF CHANGING MARKET 
CONDITIONS 
 

 
 
Copper prices are shown in both nominal (no adjustment for inflation) and 
real (inflation-adjusted) terms. In real terms, copper prices declined 
steeply from the early 1970s through the mid-1980s as demand fell. In 
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19881990, copper prices rose in response to supply disruptions caused by 
strikes in Peru and Canada but later fell after the strikes ended. Prices 
declined during the 19962002 period but then increased sharply during 
20052007. 
 
Copper Supply and Demand 
 

 
The shift in the demand curve corresponding to a 20-percent decline in 
demand leads to a 10.5- percent decline in price. 
  
Price of Crude Oil 
The OPEC cartel and political events caused the price of oil to rise sharply 
at times. It later fell as supply and demand adjusted. Since the early 1970s, 
the world oil market has been buffeted by the OPEC cartel and •by 
political turmoil in the Persian Gulf. 
  
Because this example is set in 20052007, all prices are measured in 
2005 dollars. Here are some rough figures: 
 
20057 world price = $50 per barrel 
World demand and total supply = 34 billion barrels per year (bb/yr) 
OPEC supply = 14 bb/yr 
Competitive (non-OPEC) supply = 20 bb/yr 
 
The following table gives price elasticity estimates for oil supply and 
demand: 
 

 
 
Impact of Saudi Production Cut 
The total supply is the sum of competitive (non-OPEC) supply and the 14 
bb/yr of OPEC supply. Part (a) shows the short-run supply and demand 
curves. If Saudi Arabia stops producing, the supply curve will shift to the 
left by 3 bb/yr. In the short-run, price will increase sharply. 
 

 
 
 
 
 
 
 
Impact of Saudi Production Cut 
 

 
 
The total supply is the sum of competitive (non-OPEC) supply and the 14 
bb/yr of OPEC supply. Part (b) shows long-run curves. In the long run, 
because demand and competitive supply are much more elastic, the 
impact on price will be much smaller. 
 
Effects of Price Controls 
 

 
Without price controls, the market clears at the equilibrium price and 
quantity P0 and Q0. If price is regulated to be no higher than Pmax, the 
quantity supplied falls to Q1, the quantity demanded increases to Q2, and 
a shortage develops. 
 
Price of Natural Gas 
 

 
 
Example : Price Controls and Natural Gas Shortage 
The (free-market) wholesale price of natural gas was $6.40 per mcf 
(thousand cubic feet); Production and consumption of gas were 23 Tcf 
(trillion cubic feet); The average price of crude oil (which affects the supply 
and demand for natural gas) was about $50 per barrel. 
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Supply: Q = 15.90 + 0.72PG + 0.05Po 
Demand: Q = -10.35 - 0.18PG + 0.69Po 
  
Substitute $3.00 for PG in both the supply and demand equations (keeping 
the price of oil, PO, fixed at $50). You should find that the supply equation 
gives a quantity supplied of 20.6 Tcf and the demand equation a quantity 
demanded of 23.6 Tcf. Therefore, these price controls would create an 
excess demand of 23.6 − 20.6 = 3.0 Tcf. 
 

 
 
Consumer Behavior 
theory of consumer behavior Description of how consumers allocate 
incomes among different goods and services to maximize their well-being. 
 
Consumer behavior is best understood in three distinct steps: 
1. Consumer preferences 
2. Budget constraints 
3. Consumer choices 
  
Market Baskets 
List with specific quantities of one or more goods. 
 

 
 
To explain the theory of consumer behavior, we will ask whether 
consumers prefer one market basket to another. 
  
CONSUMER PREFERENCES 
 
Some Basic Assumptions about Preferences 
 
1.Completeness: 
 Preferences are assumed to be complete. In other words, consumers can 
compare and rank all possible baskets. Thus, for any two market baskets A 
and B, a consumer will prefer A to B, will prefer B to A, or will be 
indifferent between the two. By indifferent we mean that a person will be 
equally satisfied with either basket.Note that these preferences ignore 
costs. A consumer might prefer steak to hamburger but buy hamburger 
because it is cheaper. 
  
2.Transitivity:  
Preferences are transitive. Transitivity means that if a consumer prefers 
basket A to basket B and basket B to basket C, then the consumer also 
prefers A to C. Transitivity is normally regarded as necessary for consumer 
consistency. 
 
3.More is better than less:  
Goods are assumed to be desirable—i.e., to be good. Consequently, 
consumers always prefer more of any good to less. In addition, consumers 
are never satisfied or satiated; more is always better, even if just a little 
better. This assumption is made for pedagogic reasons; namely, it 
simplifies the graphical analysis. Of course, some goods, such as air 
pollution, may be undesirable, and consumers will always prefer less. We 
ignore these ―bads‖ in the context of our immediate discussion. 
  
Describing Individual Preferences 
Because more of each good is preferred to less, we can compare market 
baskets in the shaded areas. Basket A is clearly preferred to basket G, 
while E is clearly preferred to A. However, A cannot be compared with B, 
D, or H without additional information. 
 

 
 
Indifference curves 
Curve representing all combinations of market baskets that provide a 
consumer with the same level of satisfaction. 
 

 
The indifference curve U1 that passes through market basket A shows all 
baskets that give the consumer the same level of satisfaction as does 
market basket A; these include baskets B and D. Our consumer prefers 
basket E, which lies above U1, to A, but prefers A to H or G, which lie 
below U1. 
  
indifference map  
 

 
 
Graph containing a set of indifference curves showing the market baskets 
among which a consumer is indifferent. An indifference map is a set 
ofindifference curves that describes a person's preferences.Any market 
basket on indifference curve U3, such as basket A, is preferred to any 
basket on curve U2 (e.g., basket B), which in turn is preferred to any 
basket on U1, such as D. 
  
Indifference Curves Cannot Intersect 
If indifference curves U1 and U2 intersect, one of the assumptions of 
consumer theory is violated. According to this diagram, the consumer 
should be indifferent among market baskets A, B, and D. Yet B should be 

CHAPTER 3 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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preferred to D because B has more of both goods 
 

  
The Marginal Rate of Substitution 
Maximum amount of a good that a consumer is willing to give up in o rder 
to obtain one additional unit of another good. 

 
 
The magnitude of the slope of an indifference curve measures 
theconsumer’s marginal rate of substitution (MRS) between two goods.In 
this figure, the MRS between clothing (C) and food (F) falls from 6 
(between A and B) to 4 (between B and D) to 2 (between D and E) to 1 
(between E and G). Convexity The decline in the MRS reflects a diminishing 
marginal rate of substitution. When the MRS diminishes along an 
indifference curve, the curve is convex. marginal rate of substitution  
  
Perfect Substitutes and Perfect Complements 
perfect substitutes  
Two goods for which the marginal rate of substitution of one for the other 
is a constant. 
 
perfect complements  
Two goods for which the MRS is zero or infinite; the indifference curves 
are shaped as right angles. 
 
bads  
Good for which less is preferred rather than more. 
 
Perfect Substitutes and Perfect Complements 
 

 
 

In (a), Bob views orange juice and apple juice as perfect substitutes: He is 
always indifferent between a glass of one and a glass of the other.In (b), 
Jane views left shoes and right shoes as perfect complements: An 
additional left shoe gives her no extra satisfaction unless she also obtains 
the matching right shoe. 
  
Example : Desgining New automobiles 
Preferences for automobile attributes can be described by indifference 
curves. Each curve shows the combination of acceleration and interior 
space that give the same satisfaction.  
 
Preferences for Automobile Attributes 
 

 
 
Owners of Ford Mustang coupes are willing to give up considerable 
interior space for additional acceleration. The opposite is true for owners 
of Ford Explorers. They prefer interior space to acceleration. 
  
Utility and Utility Functions 
 
utility  
Numerical score representing the satisfaction that a 
consumer gets from a given market basket. 
 
utility function  
Formula that assigns a level of utility to individual market baskets. 
 
Utility Functions and Indifference Curves 
A utility function can be represented by a set of indifference curves, each 
with a numerical indicator. This figure shows three indifference curves 
(with utility levels of 25, 50, and 100, respectively) associated with the 
utility function: 
 

 
Ordinal versus Cardinal Utility 
ordinal utility function is Utility function that generates a ranking of 
market baskets in order of most to least preferred. cardinal utility function 
is Utility function describing by how much one market basket is preferred 
to another. 
 
A cross-country comparison shows thatindividuals living in countries with 
higher GDP per capita are on average happier than those living in countries  
with lower per-capita GDP. 
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BUDGET CONSTRAINTS 
 
The Budget Line 
budget constraints is Constraints that consumers face as a result of limited 
incomes. budget line is  All combinations of goods for which the total 
amount of money spent is equal to income. 
 

 
 
A Budget Line 
 
A budget line describes the combinations of goods that can be purchased 
given the consumer’s income and the prices of the goods. •Line AG (which 
passes through points B, D, and E) shows the budget associated with an 
income of $80, a price of food of PF = $1 per unit, and a price of clothing of 
PC = $2 per unit. The slope of the budget line (measured between points B 
and D) is −PF/PC = −10/20 = −1/2. 
 

 
The Effects of Changes in Income and Prices Budget Line 
Income changes  is a change in income (with prices unchanged)causes the 
budget line to shift parallel to the original line (L1). When the income of 
$80 (on L1) is increased to $160, the budget line shifts outward to L2. If the 
income falls to $40, the line shifts inward to L3. 
 

 

Effects of a Change in Price on the Budget Line 
 

 
 
Price changesis a change in the price of one good (with income 
unchanged) causes the budget line to rotate about one intercept. When 
the price of food falls from $1.00 to $0.50, the budget line rotates outward 
from L1 to L2. However, when the price increases from $1.00 to $2.00, the 
line rotates inward from L1 to L3. 
 
CONSUMER CHOICE 
 

 
A consumer maximizes satisfaction by choosing market basket A. At this 
point, the budget line and indifference curve U2 are tangent. No higher 
level of satisfaction (e.g., market basket D) can be attained. At A, the point 
of maximization, the MRS between the two goods equals the price ratio. 
At B, however, because the MRS [− (−10/10) = 1] is greater than the price 
ratio (1/2), satisfaction is not maximized. 
 
The maximizing market basket must satisfy two conditions: 
1. It must be located on the budget line. 
2. It must give the consumer the most preferred combination of 
goods and services. 
  
Satisfaction is maximized (given the budget constraint) at the point where 
MRS = PF/PC. 
 

1. marginal benefit Benefit from the consumption of one 
additional unit of a good.  

2. marginal cost Cost of one additional unit of a good.  
 
Using these definitions, we can then say that satisfaction is maximized 
when the marginal benefit—the benefit associated with the consumption 
of one additional unit of food—is equal to the marginal cost—the cost of 
the additional unit of food. The marginal benefit is measured by the MRS. 
 
Consumer Choice of Automobile Attributes 
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The consumers in (a) are willing to trade off a considerable amount of 
interior space for some additional acceleration. Given a budget constraint, 
they will choose a car that emphasizes acceleration. The opposite is true 
for consumers in (b). 
 
Corner Solutions 
Situation in which the marginal rate of substitution for one good in a 
chosen market basket is not equal to the slope of the budget line. 
 

 
 
When a corner solution arises, the consumer maximizes satisfaction by 
consuming only one of the two goods. Given budget line AB, the highest 
level of satisfaction is achieved at B on indifference curve U1, where the 
MRS (of ice cream for frozen yogurt) is greater than the ratio of the price 
of ice cream to the price of frozen yogurt. 
 
A College Trust Fund 
 

 
 
When given a college trust fund that must be spent on education, the 
student moves from A to B, a corner solution. If, however, the trust 
fund could be spent on other consumption as well as education, the 
student would be better off at C. 
 
 
 

REVEALED PREFERENCE 
 
Revealed Preference: Two Budget Lines 

 
If an individual facing budget line l1 chose market basket A rather than 
market basket B, A is revealed to be preferred to B. Likewise, the individual 
facing budget line l2 chooses market basket B, which is then revealed to 
be preferred to market basket D. Whereas A is preferred to all market 
baskets in the green-shaded area, all baskets in the pink-shaded area are 
preferred to A. If a consumer chooses one market basket over another, 
and if the chosen market basket is more expensive than the alternative, 
then the consumer must prefer the chosen market basket. 
  
Revealed Preference: Four Budget Lines 

 
Facing budget line l3 the individual chooses E, which is revealed to be 
preferred to A (because A could have been chosen). Likewise, facing line 
l4, the individual chooses G which is also revealed to be preferred to A. 
Whereas A is preferred to all market baskets in the greenshaded area, all 
market baskets in the pink-shaded area are preferred to A. 
 
Example: Revealed Preference for Recreation 
 

 
 
When facing budget line l1, an individual chooses to use a health club for 
10 hours per week at point A. When the fees are altered, she faces budget 
line l2. She is then made better off because market basket A can still be 
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purchased, as can market basket B, which lies on a higher indifference 
curve. 
 
marginal utility (MU)  
obtained from consuming one additional unit of a good.  
 
diminishing marginal utility  
Principle that as more of a good is consumed, the consumption of 
additional amounts will yield smaller additions to utility. 
 

 
 
equal marginal principle  
Principle that utility is maximized when the consumer has equalized the 
marginal utilityper dollar of expenditure across all goods. 
  
Marginal Utility and Happiness 
 

 
 
A comparison of mean levels of satisfaction with life across income classes 
in the United States shows that happiness increases with income, but at a 
diminishing rate. 
 
Inefficiency of Gasoline Rationing 
 

 
 
When a good is rationed, less is available than consumerswould like to 
buy. Consumers may be worse off. Without gasoline rationing, up to 
20,000 gallons of gasoline are available for consumption (at point B) . The 
consumer chooses point C on indifference curve U2, consuming 5000 
gallons of gasoline. However, with a limit of 2000 gallons of gasoline under  
rationing (at point E), the consumer moves to D on the lower indifference 
curve U1. 
 
 
 
 
 

Comparing Gasoline Rationing to the Free Market 
 

 
 
If the price of gasoline in a competitive market is $2.00 per gallon and the 
maximum consumption of gasoline is 10,000 gallons per year, the woman 
is better off under rationing (which holds the price at $1.00  per gallon), 
since she chooses the market basket at point F, which lies below 
indifference curve U1 (the level of utility achieved underrationing). 
However, she would prefer a free market if the competitive price were 
$1.50 per gallon, since she would select market basket G, which liesabove 
indifference curve U1. 
Figure 
3.22 
  
COST-OF-LIVING INDEXES 
cost-of-living index  
Ratio of the present cost of a typical bundle of consumer goods and 
services compared with the cost during a base period. 
 
ideal cost-of-living index  
Cost of attaining a given level of utility at current prices relative to the cost 
of attaining the same utility at base-year prices. 
  
ideal cost-of-living index 
 

 
 

 
The initial budget constraint facing Sarah in 1995 is given by line l1; her 
utility-maximizing combination of food and books is at point A on 
indifference curve U1. Rachel requires a budget sufficient to purchase the 
foodbookconsumption bundle given by point B on line l2 (and tangent 
to indifference curve U1).  
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A price index, which represents the cost of buying bundle A at current 
prices relative to the cost of bundle A at base-year prices, overstates the 
ideal costof- living index. 
Ideal Cost-of-Living Index 
 
COST-OF-LIVING INDEXES 
Laspeyres Index 
Laspeyres price index Amount of money at current year prices that an 
individual requires to purchase a bundle of goods and services chosen in a 
base year divided by the cost of purchasing the same bundle at base-year 
prices. 
 
Paasche index  
Amount of money at current-year prices that an individual requires to pur 
hase a current bundle of goods and services divided by the cost of 
purchasing the same bundle in a base year. 
 
Comparing Ideal Cost-of-Living and Laspeyres Indexes 
The Laspeyres index overcompensates Rachel for the higher cost of living, 
and the Laspeyres cost-of-living index is, therefore, greater than the ideal 
cost-of-living index. 
 
Comparing the Laspeyres and Paasche Indexes  
Just as the Laspeyres index will overstate the ideal cost of living, the 
Paasche will understate it because it assumes that the individual will buy 
the current year bundle in the base period.  
 
fixed-weight index  
Cost-of-living index in which the quantities of goods and services remain 
unchanged. 
 
chain-weighted price index  
Cost-of-living index that accounts for changes in quantities of goods and 
services. 
 
The Bias in CPI 
A commission chaired by Stanford University professor Michael Boskin 
concluded that the CPI overstated inflation by approximately 1.1 
percentage points—a significant amount given the relatively low rate of 
inflation in the United States in recent years. Approximately 0.4 
percentage points of the 1.1-percentage-point bias was due to the failure 
of the Laspeyres price index to account for changes in the current year mix 
of consumption of the products in the base-year bundle. 
 
 

 
 
Price Changes 
 
Effect of Price Changes 
A reduction in the price of food, with income and the price of clothing 
fixed, causes this consumer to choose a different market basket. In (a), the 
baskets that maximize utility for various prices of food (point A, $2; B,$1; 

D, $0.50) trace out the price-consumption curve. •Part (b) gives the 
demand curve, which relates the price of food to the quantity demanded. 
(Points E, G, and H correspond to points A, B, and D,respectively). 
 

 
The Individual Demand Curve 
 
price-consumption curve 
Curve tracing the utility-maximizing combinations of two goods as the 
price of one changes. 
 
individual demand curve  
Curve relating the quantity of a good that a single consumer will buy to its 
price. 
  
Income Changes 
 
Effect of Income Changes 
 

 
An increase in income, with the prices of all goods fixed, causes consumers 
to alter their choice of market baskets. In part (a), the baskets that 
maximize consumer satisfaction for various incomes (point A, $10; B, $20; 
D, $30) trace out the income-consumption curve. The shift to the right of 
the demand curve in response to the increases in income is shown in 
part (b). (Points E, G, and H correspond to points A, B, and D, respectively.) 
 

CHAPTER 4 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Normal versus Inferior Goods 
 
An Inferior Good 
 

 
An increase in a person’s income can lead to less consumption of one of 
the two goods being purchased.Here, hamburger, though a normal good 
between A and B, becomes an inferior good when the income-
consumption curve bends backward between B and C. 
Figure 
 
Engel Curves 
Engel curves relate the quantity of a good consumed to income. 
 

 
In (a), food is a normal good and the Engel curve is upward sloping. In (b), 
however, hamburger is a normal good for income less than $20 per month 
and an inferior good for income greater than $20 per month. 
 
Example : Consumer Expenditures in the United States 
If the market price were held constant, we would expect to see an 
increase in the quantity demanded as a result of consumers’ higher 
incomes. Because this increase would occur no matter what the market 
price, the result would be a shift to the right of the entire demand curve. 
  

 
 
Engel Curves for U.S. Consumers 
Average per-household expenditures on rented dwellings, health care, 
and entertainment are plotted as functions of annual income. Health care 
and entertainment are normal goods, as expenditures increase with 
income. Rental housing,  however, is an inferior good for incomes above 

 
 
 
Substitutes and Complements 
Recall that: 
•Two goods are substitutes if an increase in the price of one leads to an 
increase in the quantity demanded of the other. 
 
•Two goods are complements if an increase in the price of one good leads 
to a decrease in the quantity demanded of the other. 
 
•Two goods are independent if a change in the price of one good has no 
effect on the quantity demanded of the other. 
  
A fall in the price of a good has two effects: 
 
1. Consumers will tend to buy more of the good that has become cheaper 
and less of those goods that are now relatively more expensive. 
2. Because one of the goods is now cheaper, consumers enjoy an increase 
in real purchasing power. 
  
Income and Substitution Effects: Normal Good 
 

 
A decrease in the price of food has both an income effect and a 
substitution effect. The consumer is initially at A, on budget line RS. When 
the price of food falls, consumption increases by F1F2 as the consumer 
moves to B. The substitution effect F1E (associated with a move from A to 
D) changes the relative prices of food and clothing but keeps real income 
(satisfaction) constant. 
 
The income effect EF2 (associated with a move from D to B) keeps relative 
prices constant but increases purchasing power. Food is a normal good 
because the income effect EF2 is positive. 
Figure 
 
Substitution Effect 
substitution effect is Change in consumption of a good associated with a 
change in its price, with the level of utility held constant. 
 
Income Effect 
income effect  is Change in consumption of a good resulting from an 
increase in purchasing power, with relative prices held constant. 
 
The total effect of a change in price is given theoretically by the 
sum of the substitution effect and the income effect: 
  
Total Effect (F1F2) = Substitution Effect (F1E) + Income Effect (EF2) 
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Income and Substitution Effects: Inferior Good 
 

 
The consumer is initially at A on budget line RS. With a decrease in the 
price of food, the consumer moves to B. The resulting change in food 
purchased can be broken down into a substitution effect, F1E (associated 
with a move from A to D), and an income effect, EF2 (associated with a 
move from D to B). In this case, food is an inferior good because the 
income effect is negative. However, because the substitution effect 
exceeds the income effect, the decrease in the price of food leads to an 
increase in the quantity of food demanded. 
 
Upward-Sloping Demand Curve: The Giffen Good 
 

 
When food is an inferior good, and when the income effect is large enough 
to dominate the substitution effect, the demand curve will be upward-
sloping. The consumer is initially at point A, but, after the price of food 
falls, moves to B and consumes less  food. Because the income effect EF2 
is larger than the substitution effect F1E, the decrease in the price of food 
leads to a lower quantity of food demanded. 
 
A Special Case: The Giffen Good 
Giffen good Good whose demand curve slopes upward because the 
(negative) income effect is larger than the substitution effect. 
  
 Effect of a Gasoline Tax with a Rebate 
 

 
 

A gasoline tax is imposed when the consumer is initially buying 1200 
gallons of gasoline at point C. After the tax takes effect, the budget line 
shifts from AB to AD and the consumer maximizes his preferences by 
choosing E, with a gasoline consumption of 900 gallons. However, when 
the proceeds of the tax are rebated to the consumer, his consumption 
increases somewhat, to 913.5 gallons at H. Despite the rebate program, 
the consumer’s gasoline consumption has fallen, as has his level of 
satisfaction. 
  
market demand curve  
Curve relating the quantity of a good that all consumers in a market will 
buy to its price. 
 
From Individual to Market Demand 
 

 
 
Summing to Obtain a Market Demand Curve 
 

 
The market demand curve is obtained by summing our three consumers’ 
demand curves DA, DB, and DC. At each price, the quantity of coffee 
demanded by the market is the sum of the quantities demanded by each 
consumer.At a price of $4, for example, the quantity demanded by the 
market (11 units) is the sum of the quantity demanded by A (no units), B (4 
units), and C (7 units). 
 
From Individual to Market Demand  
The aggregation of individual demands into market becomes important in 
practice when market demands are built up from the demands of different 
demographic groups or from consumers located in different areas. For 
example, we might obtain information about the demand for home 
computers by adding independently obtained information about the 
demands of the following groups: 

 Households with children 
 Households without children 
 Single individuals 

 
Two points should be noted: 
1. The market demand curve will shift to the right as more consumers 
enter the market. 
2. Factors that influence the demands of many consumers will also affect 
market demand. 
  
Elasticity of Demand 
Denoting the quantity of a good by Q and its price by P, the price 
elasticity of demand is 
 

 
 
Inelastic Demand 
When demand is inelastic, the quantity demanded is relatively 
unresponsive to changes in price. As a result, total expenditure on the 
product increases when the price increases. 
 
Elastic Demand 
When demand is elastic, total expenditure on the product decreases 
as the price goes up. 
 
Isoelastic Demand 
Demand curve with a constant price 
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Unit-Elastic Demand Curve 
 

 
When the price elasticity of demand is −1.0 at every price, the total 
expenditure is constant along the demand curve D. 
 
Isoelastic Demand 
 

 
•TABLE 4.3 Price Elasticity and Consumer Expenditures 
•Demand If Price Increases, If Price Decreases, 
Expenditures Expenditures 
•Inelastic Increase Decrease 
•Unit elastic Are unchanged Are unchanged 
•Elastic Decrease Increase 
  
The Aggregat demand for Wheat 
Domestic demand for wheat is given by the equation 
 
QDD = 1430  55P 
 
where QDD is the number of bushels (in millions) demanded 
domestically, and P is the price in dollars per bushel. Export demand 
is given by 
 
QDE = 1470 − 70P 
 
where QDE is the number of bushels (in millions) demanded from abroad. 
To obtain the world demand for wheat, we set the left side of each 
demand equation equal to the quantity of wheat. We then add the right 
side of the equations, obtaining  
 
QDD + QDE = (1430 − 55P) + (1470 − 70P) = 2900 − 125P 
 

 
 
The total world demand for wheat is the horizontal sum of the domestic 
demand AB and the export demand CD. Even though each individual 
demand curve is linear, the market demand curve is kinked, reflecting the 
fact that there is no export demand when the price of wheat is greater 
than about $21 per bushel. 
 
 
 
 
 

Example : The Deamnd for Housing 
 

 
 
CONSUMER SURPLUS 
Difference between what a consumer is willing to pay for a good and the 
amount actually paid. Consumer Surplus and Demand  
 

 
Consumer surplus is the total benefit from the consumption of a product, 
less the total cost of purchasing it. Here, the consumer surplus associated 
with six concert tickets (purchased at $14 per ticket) is given by the yellow-
shaded area. 
 
Consumer Surplus Generalized 
 

 
For the market as a whole, consumer surplus is measured by the area 
under the demand curve and above the line representing the purchase 
price of the good. Here, the consumer surplus is given by the yellow-
shaded triangle and is equal to 
 
1/2 × ($20 − $14) × 6500 = $19,500. 
 
Consumer Surplus and Demand 
When added over many individuals, it measures the aggregate benefit that 
consumers obtain from buying goods in a market. When we combine 
consumer surplus with the aggregate profits that producers obtain, we can 
evaluate both the costs and benefits of alternative market structures and 
public policies. 
  
Example : The Value of clean Air 
To encourage cleaner air, Congress passed the Clean Air Act in 1977 and 
has since amended it a number of times.  
 



 Masterbook of Business and Industry (MBI) 

  

Muhammad Firman   (University of Indonesia -  Accounting )                      688 

 

 
 
The yellow-shaded triangle gives the consumer surplus generated when air 
pollution is reduced by 5 parts per 100 million of nitrogen oxide at a cost 
of $1000 per part reduced. The surplus is created because most 
consumers are willing to pay more than $1000 for each unit reduction of 
nitrogen oxide. 
  
NETWORK EXTERNALITIES 
 
network externality  
When each individual’s demand depends on the purchases of other 
individuals. A positive network externality exists if the quantity of a good 
demanded by a typical consumer increases in response to the growth in 
purchases of other consumers. If the quantity demanded decreases, 
there is a negative network externality.  
 
bandwagon effect Positive 
network externality in which a consumer wishes to possess a good in part 
because others do. 
 
Positive Network Externality: Bandwagon Effect 
 

 
 
A bandwagon effect is a positive network externality in which the quantity 
of a good that an individual demands grows in response to the growth of 
purchases by other individuals. Here, as the price of the product falls from 
$30 to$20, the bandwagon effect causes the demand for the good to shift 
to the right, from D40 to D80. 
 
Negative Network Externality: Snob Effect 
Negative network externality in which a consumer wishes to own an 
exclusive or unique good. 
 
The snob effect is a negative network externality in which the quantity of a 
good that an individual demands falls in response to the growth of 
purchases by other individuals. Here, as the price falls from $30,000 to 
$15,000 and more people buy the good, the snobeffect causes the 
demand for the good to shift to the left, from D2 to D6. 
 

 
 
 
Example : Network Externalitites and the Demand for computer and E-mail 
From 1954 to 1965, annual revenues from the leasing of mainframes 
increased at the extraordinary rate of 78 percent per year, while prices 
declined by 20 percent per year. An econometric study found that the 
demand for computers follows a ―saturation curve‖—a dynamic •process 
whereby demand, though small at first, grows slowly. Soon, however, 
itgrows rapidly, until finally nearly everyone likely to buy a product has 
done so, whereby the market becomes saturated. This rapid growth occurs 
because of a positive network externality: As more and more organizations 
own computers and as more people are trained to use computers, the 
value of having a computer increases. Consider the explosive growth in 
Internet usage, particularly the use of e-mail. Use of the Internet has 
grown at 20 percent per year since 1998. The value of using email depends 
crucially on how many other people use it. By 2002, nearly 50 percent of 
the U.S. population claimed to use e-mail, up from 35 percent in 2000. 
  
EMPIRICAL ESTIMATION OF DEMAND 
 
The Statistical Approach to Demand Estimation 
 

 
 
Estimating Demand 
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Price and quantity data can be used to determine the form of a demand 
relationship. But the same data could describe a single demand curve D or 
three demand curves d1, d2, and d3 that shift over time. The linear 
demand curve would be described algebraically as 
 

 
 
The Form of the Demand Relationship 
Because the demand relationships discussed above are straight lines, the 
effect of a change in price on quantity demanded is constant. However, 
the price elasticity of demand varies with the price level. For the demand 
equation Q = a  bP, the price elasticity EP is 
 

 
 
There is no reason to expect elasticities of demand to be constant. 
Nevertheless, we often find it useful to work with the isoelastic demand 
curve, in which the price elasticity and the income elasticity are constant. 
When written in its log-linear form, the isoelastic demand curve appears 
as follows: 
 

 
 
Example : The damnd for ready to eat cereal 
The acquisition of Shredded Wheat cereals of Nabisco by Post Cereals 
raised the question of whether Post would raise the price of Grape Nuts, 
or the price of Nabisco’s Shredded Wheat Spoon Size.One important issue 
was whether the two brands were close substitutes for one another. If so, 
it would be more profitable for Post to increase the price of Grape Nuts 
after rather than before the acquisition because the lost sales from 
consumers who switched away from Grape Nuts would be recovered to 
the extent that they switched to the substitute product. The 
substitutability of Grape Nuts and Shredded Wheat can be measured by 
the cross-price elasticity of demand for Grape Nuts with respect to the 
price of Shredded Wheat. One estimated isoelastic demand equation 
appeared in the following log-linear form: 
 

 
 
The demand for Grape Nuts is elastic at current prices, with a price 
elasticity of about −2. Income elasticity is 0.62. the cross-price elasticity is 
0.14. The two cereals are not very close substitutes. 
  
Interview and Experimental Approaches to Demand Determination 
Another way to obtain information about demand is through interviews in 
which consumers are asked how much of a product they might be willing 
to buy at a given price. Although indirect approaches to demand 
estimation can be fruitful, the difficulties of the interview approach have 
forced economists and marketing specialists to look to alternative 
methods. In direct marketing experiments, actual sales offers are posed to 
potential customers. An airline, for example, might offer a reduced price 
on certain flights for six months, partly to learn how the price change 
affects demand for flights and partly to learn how competitors will 
respond. Even if profits and sales rise, the firm cannot be entirely sure that 
these increases resulted from the experimental change; other factors 
probably changed at the same time.  
 

 
 
Uncertainty and Consumer Behavior 
 
Sometimes we must choose how much risk to bear. 
1. In order to compare the riskiness of alternative choices, we need to 
quantify risk. 
2. We will examine people’s preferences toward risk. 
3. We will see how people can sometimes reduce or eliminate risk. 
4. In some situations, people must choose the amount of risk they wish 
to bear. 
 
In the final section of this chapter, we offer an overview of the flourishing 
field of behavioral economics. 
  
DESCRIBING RISK 
 
Probability 
probability Likelihood that a given outcome will occur. Subjective 
probability is the perception that an outcome will occur. 
 
expected value  
Probability-weighted average of the payoffs associated with all possible 
outcomes. 
 
 

payoff  
Value associated with a possible outcome. 
 
The expected value measures the central tendency—the payoff or value 
that we would expect on average. 
 
Expected value = Pr(success)($40/share) + Pr(failure)($20/share) 
= (1/4)($40/share) + (3/4)($20/share) = $25/share 
 

E(X) = Pr1X1 + Pr2X2 
E(X) = Pr1X1 + Pr2X2 + . . . + PrnXn 

  
 
Variability 
variability Extent to which possible outcomes of an uncertain event differ. 
 

 
 
deviation  
Difference between expected payoff and actual payoff 
 

 
 

 
 
Outcome Probabilities for Two Jobs 
The distribution of payoffs associated with Job 1 has a greater spread and 
a greater standard deviation than the distribution of payoffs associated 
with Job 2. Both distributions are flat because all outcomes are equally 
likely. 
 

 
 
Unequal Probability Outcomes 
The distribution of payoffs associated with Job 1 has a greater spread and 
a greater standard deviation than the distribution of payoffs associated 
with Job 2. Both distributions are peaked because the extreme payoffs are 
less likely than those near the middle of the distribution. 
 

 

CHAPTER 5 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Decision Making 
 

 
 
Deterring crimes 
Fines may be better than incarceration in deterring certain types of crimes, 
such as speeding, doubleparking, tax evasion, and air polluting. Other 
things being equal, the greater the fine, the more a potential criminal will 
be discouraged from committing the crime. In practice, however, it is very 
costly to catch lawbreakers. Therefore, we save on administrative costs by 
imposing relatively high fines. A policy that combines a high fine and a low 
probability of apprehension is likely to reduce enforcement costs. 
 
Risk Averse, Risk Loving, and Risk Neutral 
 

 
In (a), a consumer’s marginal utility diminishes as income increases.  The 
consumer is risk averse because she would prefer a certain income of 
$20,000 (with a utility of 16)to a gamble with a .5 probability of $10,000 
and a .5 probability of $30,000 (and expected utility of 14). 
 

 
In (b), the consumer is risk loving: She would prefer the same gamble (with 
expected utility of 10.5) to the certain income (with a utility of 8).  Finally, 
the consumer in (c) is risk neutral, and indifferent between certain and 
uncertain events with the same expected income. 
 
expected utility 
Sum of the utilities associated with all possible outcomes, weighted by the 
probability that each outcome will occur. 
 
Different Preferences Toward Risk 
risk averse -  Condition of preferring a certain income to a risky income 
with the same expected value. 
 
risk neutral - Condition of being indifferent between a certain income and 
an uncertain income with the same expected value. 
 
risk loving - Condition of preferring a risky income to a certain income with 
the same expected value. 
 
Risk Premium 
risk premium Maximum amount of money that a risk-averse person will 
pay to avoid taking a risk. 

 
 
The risk premium, CF, measures the amount of income that an individual 
would give up to leave her indifferent between a risky choice and a certain 
one. Here, the risk premium is $4000 because a certain income of $16,000 
(at point C) gives her the same expected utility (14) as the uncertain 
income (a .5 probability of being at point A and a .5 probability of being at 
point E) that has an expected value of $20,000. 
  
Risk Aversion and Income 
The extent of an individual’s risk aversion depends on the nature of the 
risk and on the person’s income. Other things being equal, risk-averse 
people prefer a smaller variability of outcomes. The greater the variability 
of income, the more the person would be willing to pay to avoid the risky 
situation. 
  
Risk Aversion and Indifference Curves 
 

 
 
Part (a) applies to a person who is highly risk averse: An increase in this 
individual’s standard deviation of income requires a large increase in 
expected income if he or she is to remain equally well off. Part (b) applies 
to a person who is only slightly risk averse: An increase in the standard 
deviation of income requires only a small increase in expected income if he 
or she is to remain equally well off. 
 
Example : business Executives and the choice of risk 
Are business executives more risk loving than most people? In one study, 
464 executives were asked to respond to a questionnaire describing risky 
situations that an individual might face as vice president of a hypothetical 
company. The payoffs and probabilities were chosen so that each event 
had the same expected value. In increasing order of the risk involved, the 
four events were: 
 
1.A lawsuit involving a patent violation 
2.A customer threatening to buy from a competitor 
3.A union dispute 
4.A joint venture with a competitor 
 
The study found that executives vary substantially in their preferences 
toward risk. More importantly, executives typically made efforts to reduce 
or eliminate risk, usually by delaying decisions and collecting more 
information. 
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Diversification 
Practice of reducing risk by allocating resources to a variety of activities 
whose outcomes are not closely related.  
 

 
 
negatively correlated variables Variables having a tendency to move in 
opposite directions. 
 
mutual fund  
Organization that pools funds of individual investors to buy a large number 
of different stocks or other financial assets. 
 
positively correlated variables  
Variables having a tendency to move in the same direction. 
  
REDUCING RISK 
 
Insurance 
 

 
 
The ability to avoid risk by operating on a large scale is based on the law of 
large numbers, which tells us that although single events may be random 
and largely unpredictable, the average outcome of many similar events 
can be predicted. actuarially fair isCharacterizing a situation in which an 
insurance premium is equal to the expected payout. 
 
Example : The Value of Title Insurance when buying a house 
Suppose you are buying your first house. To close the sale, you will need a 
deed that gives you clear ―title.‖ Without such a clear title, there is 
always a chance that the seller of the house is not its true owner. In 
situations such as this, it is clearly in the interest of the buyer to be sure 
that there is no risk of a lack of full ownership. The buyer does this by 
purchasing ―title insurance.‖ Because the title insurance company is a 
specialist in such insurance and can collect the relevant information 
relatively easily, the cost of title insurance is often less than the expected 
value of the loss involved. In addition, because mortgage lenders are all 
concerned about such risks, they usually require new buyers to have title 
insurance before issuing a mortgage. 
 
The Value of Information 
Difference between the expected value of a choice when there is complete 
information and the expected value when information is incomplete. 
 

 
 
Example : The Value of Information in Dairy Industry 
Per-capita consumption of milk has declined over the years—a situation 
that has stirred producers to look for new strategies to encourage milk 
consumption. One strategy would be to increase advertising expenditures 
and to continue advertising at a uniform rate throughout the year. A 
second strategy would be to invest in market research in order to obtain 
more information about the seasonal demand for milk. Research into milk 
demand shows that sales follow a seasonal pattern, with demand being 
greatest during the spring and lowest during the summer and early fall. In 
this case, the cost of obtaining seasonal information about milk demand is 
relatively low and the value of the information substantial. Applying these 
calculations to the New York metropolitan area, we discover that the value 
of information—the value of the additional annual milk sales—is about $4 
million. 
  
Example : Doctors, Patients,a nd the Value of Information 
Suppose you were seriously ill and required major surgery. Assuming you 
wanted to get the best care possible, how would you go about choosing a 
surgeon and a hospital to provide that care? A truly informed decision 
would probably require more detailed information. This kind of 
information is likely to be difficult or impossible for most patients to 
obtain. More information is often, but not always, better. Whether more 
information is better depends on which effect dominates— the ability of 
patients to make more informed choices versus the incentive for doctors 
to avoid very sick patients. More information often improves welfare 
because it allows people to reduce risk and to take actions that might 
reduce the effect of bad outcomes. However, information can cause 
people to change their behavior in undesirable ways. 
  

Assets 
Something that provides a flow of money or services to its owner. An 
increase in the value of an asset is a capital gain; a decrease is a capital 
loss. 
 
riskless (or risk-free) asset  
Asset that provides a flow of money or services that is known with 
certainty.  
 
risky asset  
Asset that provides an uncertain flow of money or services to its owner. 
  
Asset Returns 
return - Total monetary flow of an asset as a fraction of its price. 
real return -  Simple (or nominal) return on an asset, less the rate 
of inflation. 
 
Expected versus Actual Returns 
expected return -  Return that an asset should earn on average. 
actual return - Return that an asset earns. 
 

 
 
 
The Trade-Off Between Risk and Return 
The Investment Portfolio 
 

 
The Investor’s Choice Problem 
 

 
 
Price of risk  
Extra risk that an investor must incur to enjoy a higher expected return. 
  
Choosing Between Risk and Return 
 

 
An investor is dividing her funds between two assets—Treasury bills, which 
are risk free, and stocks. The budget line describes the trade-off between 
the expected return and its riskiness, as measured by the standard 
deviation of the return. The slope of the budget line is (Rm− Rf )/σm,  
which is the price of risk. Three indifference curves are drawn, each 
showing combinations of risk and return that leave an investor equally 
satisfied. The curves are upward-sloping because a riskaverse investor will 
require a higher expected return if she is to bear a greater amount of risk. 
The utility-maximizing investment portfolio is at the point where 
indifference curve U2 is tangent to the budget line. 
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Risk and Indifference Curves 
 

 
Investor A is highly risk averse. Because his portfolio will consist mostly of 
the risk-free asset, his expected return RA will be only slightly greater than 
the risk-free return. His risk σA, however, will be small. Investor B is less 
risk averse. She will invest a large fraction of her funds in stocks. Although 
the expected return on her portfolio RB will be larger, it will also be riskier.  
 
Buying Stocks on Margin 
 

 
Because Investor A is risk averse, his portfolio contains a mixture of stocks 
and risk-free Treasury bills. Investor B, however, has a very low degree of 
risk aversion. Her indifference curve, UB, is tangent to the budget line at a 
point where the expected return and standard deviation for her portfolio 
exceed those for the stock market overall. This implies that she would like 
to invest more than 100 percent of her wealth in the stock market. She 
does so by buying stocks on margin—i.e., by borrowing from a brokerage 
firm to help finance her investment. 
 
Dividend Yield and P/E Ratio for S&P 500 
Why have more people started investing in the stock market? One reason 
is the advent of online trading, which has made investing much easier. The 
dividend yield for the S&P 500 (the annual  dividend divided by the stock 
price) has fallen dramatically, while the price/earnings ratio (the stock 
price divided by the annual earnings-per-share) rose from 1980 to 2002 
and then dropped. 
 

 

BEHAVIORAL ECONOMICS 
Recall that the basic theory of consumer demand is based on three 
assumptions: 
 
(1) consumers have clear preferences for some goods over others; 
(2) consumers face budget constraints; and 
(3) given their preferences, limited incomes, and the prices of different 
goods, consumers choose to buy combinations of goods that maximize 
their satisfaction or utility. 
 
These assumptions, however, are not always realistic. Perhaps our 
understanding of consumer demand (as well as the decisions of firms) 
would be improved if we incorporated more realistic and detailed 
assumptions regarding human behavior. This has been the objective of the 
newly flourishing field of behavioral economics. 
  
Some examples of consumer behavior that cannot be easily explained with 
the basic utility-maximizing assumptions: 
 
There has just been a big snowstorm, so you stop at the hardware store 
to buy a snow shovel. You had expected to pay $20 for the shovel—the 
price that the store normally charges. However, you find that the store 
has suddenly raised the price to $40. Although you would expect a price 
increase because of the storm, you feel that a doubling of the price is 
unfair and that the store is trying to take advantage of you. Out of spite, 
you do not buy the shovel. 
 
Tired of being snowed in at home you decide to take a vacation in the 
country. On the way, you stop at a highway restaurant for lunch. Even 
though you are unlikely to return to that restaurant, you believe that it is  
fair and appropriate to leave a 15-percent tip in appreciation of the good 
service that you received. 
 
You buy this textbook from an Internet bookseller because the price is 
lower than the price at your local bookstore. However, you ignore the 
shipping cost when comparing prices. 
  
More Complex Preferences 
reference point - The point fromwhich an individual makes a consumption 
decision. 
 
endowment effect - Tendency of individuals to value an item more when 
they own it than when they do not. 
 
loss aversion - Tendency for individuals to prefer avoiding losses over 
acquiring gains.  
 
Rules of Thumb and Biases in Decision Making 
 
anchoring - Tendency to rely heavily on one prior (suggested) pieces of 
information when making a decision. 
  
Probabilities and Uncertainty 
An important part of decision making under uncertainty is the calculation 
of Expec ted utility, which requires two pieces of information: a utility 
value for each outcome (from the utility function) and the probability of 
each outcome. People are sometimes prone to a bias called the law of 
small numbers: They tend to overstate the probability that certain events 
will occur when faced with relatively little information from recent 
memory. Forming subjective probabilities is not always an easy task and 
people are generally prone to several biases in the process. 
 
Summing Up 
The basic theory that we learned up to now helps us to understand and 
evaluate the characteristics of consumer demand and to predict the 
impact on demand of changes in prices or incomes. The developing field of 
behavioral economics tries to explain and to elaborate on those situations 
that are not well explained by the basic consumer model. 
  
Example : New yokr city cab drivers  
Most cab drivers rent their taxicabs for a fixed daily fee from a company. 
As with many services, business is highly variable from day to day. How do 
cabdrivers respond to these variations, many of which are largely 
unpredictable? A recent study analyzed actual taxicab trip records 
obtained from the New York Taxi and Limousine Commission for the spring 
of 1994. The daily fee to rent a taxi was then $76, and gasoline cost about 
$15 per day. Surprisingly, the researchers found that most drivers drive 
more hours on slow days and fewer hours on busy days. In other words, 
there is a negative relationship between the effective hourly wage and the 
number of hours worked each day. 
  
A different study, also of New York City cabdrivers who rented their 
taxis, concluded that the traditional economic model does indeed 
offer important insights into drivers’ behavior. The study concluded that 
daily income had only a small effect on a driver’s decision as to when to 
quit for the day. Rather, the decision to stop appears to be based on the 
cumulative number of hours already worked that day and not on hitting a 
specific income target. What can account for these two seemingly 
contradictory results? The two studies used different techniques in 
analyzing and interpreting the taxicab trip records. 
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Production 
The theory of the firm describes how a firm makes costminimizing 
production decisions and how the firm’s 
resulting cost varies with its output. 
 
The production decisions of firms are analogous to the  purchasing 
decisions of consumers, and can likewise be understood in three steps:  
1. Production Technology 
2. Cost Constraints 
3. Input Choices 
  
The Production Function 
factors of production  - Inputs into the productionprocess (e.g., labor, 
capital, and materials). 
 

Q = F(K,L)                   (6.1) 
 
Remember the following: Inputs and outputs are flows. Equation (6.1) 
applies to a given technology Production functions describe what is 
technically feasible when the firm operates efficiently. production function 
showing the highest output that a firm can produce for every specified 
combination of inputs. 
  
THE TECHNOLOGY OF PRODUCTION 
 
The Short Run versus the Long Run 
short run - Period of time in which quantities of one or more production 
factors cannot be changed. 
 
fixed input - Production factor that cannot be varied . 
 
long run - Amount of time needed to make all production inputs variable. 
  

 
 
Average and Marginal Products 
 
average product - Output per unit of a particular input. 
marginal product - Additional output produced as an input is increased by 
one unit. 
 
Average product of labor = Output/labor input = q/L 
 
Marginal product of labor = Change in output/change in labor input =  
 
The Slopes of the Product Curve 
The total product curve in (a) shows the output produced for different 
amounts of labor input. The average and marginal products in (b) can be 
obtained (using the data in Table 6.1) from the total product curve. At 
point A in (a), the marginal product is 20 because the tangent to the total 
product curve has a slope of 20. 
 
At point B in (a) the average product of labor is 20, which is the slope of 
the line from the origin to B. The average product of labor at point C in (a) 
is given by the slope of the line 0C. 
 
To the left of point E in (b), the marginal product is above the average 
product and the average is increasing; to the right of E, the marginal 
product is below the average product and the average is decreasing. 
 
As a result, E represents the point at which the average and marginal 
products are equal, when the average product reaches its maximum. 
At D, when total output is maximized, the slope of the tangent to the total 
product curve is 0, as is the marginal product. 
 
 
 

 
 
 
The Law of Diminishing Marginal Returns 
law of diminishing marginal returns  
Principle that as the use of an input increases with other inputs fixed, the 
resulting additions to output will eventually decrease 
 
The Effect of Technological Improvement 
Labor productivity (output per unit of labor) can increase if there are 
improvements in technology, even though any given production process 
exhibits diminishing returns to labor. As we move from point A on curve 
O1 to B on curve O2 to C on curve O3 over time, labor productivity 
increases. 
 

 
 
Example : Mathus and the food crisis 
The law of diminishing marginal returns was central to the thinking of 
political economist Thomas Malthus (17661834). Malthus believed that 
the world’s limited amount of land would not be able to supply enough 
food as the population grew. He predicted that as both the marginal and 
average productivity of labor fell and there were more mouths to feed, 
mass hunger and starvation would result. Fortunately, Malthus was wrong 
(although he was right about the diminishing marginal returns to labor). 

CHAPTER 6 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Cereal Yields and the World Price of Food 
Cereal yields have increased. The average world price of food increased 
temporarily in the early 1970s but has declined since. 
 

 
 
Productivity and the Standard of Living 
stock of capital - Total amount of capital available foruse in production. 
technological change -  Development of new technologies allowing factors 
of production to be used more effectively. 
 
Labor Productivity 
Average product of labor for an entire industry or for the economy as a 
whole. 
  
Example : labor Productivity and standard of living 
 

 
The level of output per employed person in the United States in 2006 was 
higher than in other industrial countries. But, until the 1990s, productivity 
in the United States grew on average less rapidly than productivity in most 
other developed nations. Also, productivity growth during 19742006 was 
much lower in all developed countries than it had been in the past. 
 
PRODUCTION WITH TWO VARIABLE INPUTS 
 

 

 
 
Isoquants 
isoquant map - Graph combining a number of isoquants, used to describe 
a production function.  
 
A set of isoquants, or isoquant map, describes the firm’s production 
function. Output increases as we move from isoquant q1 (at which 55 
units per year are produced at points such as A and D), to isoquant q2 (75 
units per year at points such as B) and to isoquant q3 (90 units per year at 
points such as C and E). Production with Two Variable Inputs 
 

 
Diminishing Marginal Returns 
 

 
Holding the amount of capital fixed at a particular level—say 3, we can see 
that each additional unit of labor generates less and less additional output. 
 
Substitution Among Inputs 
 
Marginal rate of technical substitution 
Like indifference curves, isoquants are downward sloping and convex. The 
slope of the isoquant at any point measures the marginal rate of technical 
substitution—the ability of the firm to replace capital with labor while 
maintaining the same level of output. On isoquant q2, the MRTS falls from 
2 to 1 to 2/3 to 1/3. 
 
marginal rate of technical substitution (MRTS) is Amount by which the 
quantity of one input can be reduced when one extra unit of another input 
is used, so that output remains constant.  
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Production Functions—Two Special Cases 
 
Isoquants When Inputs Are Perfect Substitutes 

 
When the isoquants are straight lines, the MRTS is constant. Thus the rate 
at which capital and labor can be substituted for each other is the same no 
matter what level of inputs is being used. Points A, B, and Crepresent 
three different capital-labor combinations that generate the sameoutput 
q3. 
 
Production Functions—Two Special Cases 
 
Fixed-Proportions Production Function 
 

 
 
When the isoquants are Lshaped, only one combination of labor and 
capital can be used to produce a given output (as at point A on isoquant 
q1, point B on isoquant q2, and point C on isoquant q3). Adding more 
labor alone does not increase output, nor does adding more capital alone. 
The fixed-proportions production function describes situations in which 
methods of production are limited. 
 

fixed-proportions production function is Production function with L-
shaped isoquants, so that only one combination of labor and capital can be 
used to produce each level of output.   
 
Isoquant Describing the Production of Wheat 
 

 
 
A wheat output of 13,800 bushels per year can be produced with different 
combinations of labor and capital. The more capital-intensive production 
process is shown as point A, the more labor- intensive process as point B. 
The marginal rate of technical substitution between A and B is 10/260 = 0. 
 
RETURNS TO SCALE 

 returns to scale Rate at which output increases as inputs are 
increased proportionately. 

 increasing returns to scale Situation in which output more than 
doubles when all inputs are doubled. 

 constant returns to scale Situation in which output doubles 
when all inputs are doubled. 

 decreasing returns to scale Situation in which output less than 
doubles when all inputs are doubled. 

 
 Describing Returns to Scale 
 
 

 
When a firm’s production process exhibits constant returns to scale as 
shown by a movement along line 0A in part (a), the isoquants are equally 
spaced as output increases proportionally. However, when there are 
increasing returns to scale as shown in (b), the isoquants move closer 
together as inputs are increased along the line.  
 
Example : Returns to scale in the carpet industry 
 Over time, the major carpet manufacturers have increased the scale of 
their operations by putting larger and more efficient tuftingmachines into 
larger plants. At the same time, the use of labor in these plants has also 
increased significantly. The result? Proportional increases in inputs have 
resulted in a more than proportional increase in output for these larger 
plants.  
 

 
Fernando & Yvonn Quijano 
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MEASURING COST: WHICH COSTS MATTER? 
 
Economic Cost versus Accounting Cost 
accounting cost  Actual expenses plus depreciation charges for capital 
equipment. 
 
economic cost - Cost to a firm of utilizing economic resources in 
production, including opportunity cost.  
 
Opportunity Cost 
opportunity cost - Cost associated withopportunities that are forgone 
when a firm’s resources are not put to their best alternative use. 
  
Sunk Costs 
Expenditure that has been made and cannot be recovered. Because a sunk 
cost cannot be recovered, it should not influence the firm’s decisions. 
Because it has no alternative use, its opportunity cost is zero. 
  
Example : Choosing the location for new law school building 
The Northwestern University Law School has been located in Chicago. 
However, the main campus is located in the suburb of Evanston. In the 
mid-1970s, the law school began planning the construction of a new 
building and needed to decide on an appropriate location. Should it be 
built on the current site, near downtown Chicago law firms? Should it be 
moved to Evanston, physically integrated with the rest of the university? 
Some argued it was cost-effective to locate the new building in the city 
because the university already owned the land. Land would have to be 
purchased in Evanston if the building were to be built there. Does this 
argument make economic sense? No. It makes the common mistake of 
failing to appreciate opportunity costs. From an economic point of view, it 
is very expensive to locate downtown because the property could have 
been sold for enough money to buy the Evanston land with substantial 
funds left over. Northwestern decided to keep the law school in Chicago. 
 
Fixed Costs and Variable Costs 
total cost (TC or C) - Total economic cost of production, consisting of fixed 
and variable costs. 
 
fixed cost (FC) - Cost that does not vary with the level of output and that 
can be eliminated only by shutting down. 
 
variable cost (VC) 0 Cost that varies as output varies. 
 
The only way that a firm can eliminate its fixed costs is by shutting down. 
  
Shutting Down 
Shutting down doesn’t necessarily mean going out of business. By reducing 
the output of a factory to zero, the company could eliminate the costs of 
raw materials and much of the labor. The only way to eliminate fixed costs 
would be to close the doors, turn off the electricity, and perhaps even sell 
off or scrap the machinery.  
 
Fixed or Variable? 
How do we know which costs are fixed and which are variable? 
 
Over a very short time horizon—say, a few months—most costs are fixed. 
Over such a short period, a firm is usually obligated to pay for contracted 
shipments of materials. Over a very long time horizon—say, ten years—
nearly all costs are variable. Workers and managers can be laid off (or 
employment can be reduced by attrition), and much of the machinery can 
be sold off or not replaced as it becomes obsolete and is scrapped. 
  
Fixed versus Sunk Costs 
 
Amortizing Sunk Costs 
amortization - Policy of treating a one-time expenditure as an annual cost 
spread out over some number of years. Sunk costs are costs that have 
been incurred and cannot be recovered. An example is the cost of R&D to 
a pharmaceutical company to develop  and test a new drug and then, if 
the drug has been proven to be safe and effective, the cost of marketing it. 
Whether the drug is a success or a failure, these costs cannot be recovered 
and thus are sunk. 
  
Example : Sunk, Fixed, and Variable Costs : Computers. Software, and 
Pizzas 
It is important to understand the characteristics of production costs and to 
be able to identify which costs are fixed, which are variable, and which are 
sunk. Good examples include the personal computer industry (where most 
costs are variable), the computer software industry (where most costs are 
sunk), and the pizzeria business (where most costs are fixed). Because 
computers are very similar, competition is intense, and profitability 
depends on the ability to keep costs down. Most important are the 
variable cost of components and labor. A software firm will spend a large 
amount of money to develop a new application. The company can try to 
recoup its investment by selling as many copies of the program as 

possible. For the pizzeria, sunk costs are fairly low because equipment can 
be resold if the pizzeria goes out of business. Variable costs are low—
mainly the ingredients for pizza and perhaps wages for a couple of workers 
to help produce, serve, and deliver pizzas. 
  
Marginal and Average Cost 
 
Marginal Cost (MC) 
Increase in cost resulting from the production of one extra unit of output. 
Because fixed cost does not change as the firm’s level of output changes,  
marginal cost is equal to the increase in variable cost or the increase in 
total cost that results from an extra unit of output. •We can therefore 
write marginal cost as 
 

 
 

 
 
Average Total Cost (ATC) 
average total cost (ATC) - Firm’s total cost divided by its level of output. 
 
average fixed cost (AFC) - Fixed cost divided by the level of output. 
 
average variable cost (AVC) - Variable cost divided by the level of output. 
  
The Determinants of Short-Run Cost 
The change in variable cost is the per-unit cost of the extra labor w times 
the amount of extra labor needed to produce the extra output ΔL. Because 
ΔVC = wΔL, it follows that 

 
The extra labor needed to obtain an extra unit of output is ΔL/Δq = 1/MPL. 
As a result, 

 
Diminishing Marginal Returns and Marginal Cost 
Diminishing marginal returns means that the marginal product of labor 
declines as the quantity of labor employed increases. As a result, when 
there are diminishing marginal returns, marginal cost will increase as 
output increases. 
 
The Shapes of the Cost Curves  
 

 
 
 
 

CHAPTER 7 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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In (a) total cost TC is the vertical sum of fixed cost FC and variable cost VC.  
n (b) average total cost ATC is the sum of average variable cost AVC and 
average fixed cost AFC. Marginal cost MC crosses the average variable cost 
and average total cost curves at their minimum points. 
 
The Average-Marginal Relationship 
Marginal and average costs are another example of the averagemarginal 
relationship with respect to marginal and average product.  
 
Total Cost as a Flow 
Total cost is a flow—for example, some number of dollars per year. For 
simplicity, we will often drop the time reference, and refer to total cost in 
dollars and output in units. 
  
Example : The Short-run cost of alumunium smelting 
 

 
 
The Short-Run Variable Costs of Aluminum Smelting 
 

 
The short-run average variable cost of smelting is constant for output 
levels using up to two labor shifts. When a third shift isadded, marginal 
cost and average variable cost increase until maximum capacity is reached. 
 
COST IN THE LONG RUN 
The User Cost of Capital 
Annual cost of owning and using a capital asset, equal to economic 
depreciation plus forgone interest. We can also express the user cost of 
capital as a rate per dollar of capital: 

 
 
The user cost of capital is given by the sum of the economic depreciation 
and the interest (i.e., the financial return) that could have been earned 
had the money been invested elsewhere. Formally, 
 

 
 
The Cost-Minimizing Input Choice 
We now turn to a fundamental problem that all firms face: how to select 
inputsto produce a given output at minimum cost. For simplicity, we will 
work with two variable inputs: labor (measured in hours of work per year) 
and capital (measured in hours of use of machinery per year). 
 
The Price of Capital 
The price of capital is its user cost, given by r = Depreciation rate + Interest 
rate. 
 
The Rental Rate of Capital 
rental rate Cost per year of renting one unit of capital. If the capital market 
is competitive, the rental rate should be equal to the user cost, r. Why? 
Firms that own capital expect to earn a competitive return when they rent 
it. This competitive return is the user cost of capital. Capital that is 
purchased can be treated as though it were rented at a rental rate equal to 
the user cost of capital. 
  
The Isocost Line 
Graph showing all possible combinations of labor and capital that can be 
purchased for a given total cost. To see what an isocost line looks like, 
recall that the total cost C of producing any particular output is given by 
the sum of the firm’s labor cost wL and its capital cost rK:  

  
 
Producing a Given Output at Minimum Cost 

 
Isocost curves describe the combination of inputs to production that cost 
the same amount to the firm. Isocost curve C1 is tangent to isoquant q1 at 
A and shows that output q1 can be produced at minimum cost with labor  
input L1 and capital input K1. Other input combinationsL2, K2 and L3, 
K3yield the same output but at higher cost. If we rewrite the total cost 
equation as an equation for a straight line, we get  

 
It follows that the isocost line has a slope of ΔK/ΔL = −(w/r), which is the 
ratio of the wage rate to the rental cost of capital. 
  
Choosing Inputs 
 

 
Facing an isocost curve C1, the firm produces output q1 at point A using L1 
units of labor and K1 units of capital. When the price of laborincreases, the 
isocost curves become steeper. Output q1 is now produced at point B on 
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isocost curve C2 by using L2 units of labor and K2 units of capital. 
Figure 
 
Recall that in our analysis of production technology, we showed that the 
marginal rate of technical substitution of labor for capital (MRTS) is the 
negative of the slope of the isoquant and is equal to the ratio of the 
marginal products of labor and capital: 
 

 
It follows that when a firm minimizes the cost of producing a particular 
output, the following condition holds: 
 

 
We can rewrite this condition slightly as follows: 
 

 
 
The Cost-Minimizing Response to an Effluent Fee 
 

 
 
When the firm is not charged for dumping its wastewater in a river, it 
chooses to produce a given output using 10,000 gallons of wastewater and 
2000 machine-hours of capital at A. However, an effluent fee raises the 
cost of wastewater, shifts the isocost curve from FC to DE, and causes the 
firm to produce at B—a process that results in much less effluent. 
 

 
 

 
In (a), the expansion path (from the origin through points A, B, and C)  
llustrates the lowestcost combinations of labor and capital that can be 
used to produce each level of output in the long run— i.e., when both 
inputs to production can be varied. In (b), the corresponding long-run total 
cost curve (from the origin through points D, E, and F) measures the least 
cost of producing each level of output. 
Figure 
 
Cost Minimization with Varying Output Levels 
expansion path  
Curve passing through points of tangency between a firm’s isocost lines 
and its isoquants. 
 
The Expansion Path and Long-Run Costs 
To move from the expansion path to the cost curve, we follow three steps: 
 
1. Choose an output level represented by an isoquant. Then find the point 
of tangency of that isoquant with an isocost line. 
 
2. From the chosen isocost line determine the minimum cost of producing 
the output level that has been selected. 
 
3. Graph the output-cost combination. 
  
The Inflexibility of Short-Run Production 
 

 
When a firm operates in the short run, its cost of production may not be 
minimized because of inflexibility in the use of capital inputs  Output is 
initially at level q1. In the short run, output q2 can be produced only by 
increasing labor from L1 to L3 because capital is fixed at K1. In the long 
run, the same output can be produced more cheaply by increasinglabor 
from L1 to L2 and capital from K1 to K2. 
 
Long-Run Average Cost 
 
Long-Run Average and Marginal Cost 
 

 
When a firm is producing at an output at which the long-run average cost 
LAC is falling, the long-run marginal cost LMC is less than LAC. Conversely, 
when LAC is increasing, LMC is greater than LAC. The two curves intersect 
at A, where the LAC curve achieves its minimum. 
 
long-run average cost curve (LAC) - Curve relating average cost of 
production to output when all inputs, including capital, are variable. 
 
short-run average cost curve (SAC) - Curve relating average cost of 
production to output when level of capital is fixed. 
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long-run marginal cost curve (LMC) - Curve showing the change in long-run 
total cost as output is increased incrementally by 1 unit. 
 Economies and Diseconomies of Scale 
As output increases, the firm’s average cost of producing that output is 
likely to decline, at least to a point. This can happen for the following 
reasons: 
 
1. If the firm operates on a larger scale, workers can specialize in the 
activities at which they are most productive. 
 
2. Scale can provide flexibility. By varying the combination of inputs 
utilized to produce the firm’s output, managers can organize the 
production process more effectively. 
 
3. The firm may be able to acquire some production inputs at lower cost 
because it is buying them in large quantities and can therefore negotiate 
better prices. The mix of inputs might change with the scale of the firm’s 
operation if managers take advantage of lowercost inputs. 
  
At some point, however, it is likely that the average cost of production will 
begin to increase with output. There are three reasons for this shift:  
 
1. At least in the short run, factory space and machinery may make it more 
difficult for workers to do their jobs effectively. 
 
2. Managing a larger firm may become more complex and inefficient asthe 
number of tasks increases.  
 
3. The advantages of buying in bulk may have disappeared once certain 
quantities are reached. At some point, available supplies of key inputs may 
be limited, pushing their costs up. 
  

 economies of scale - Situation in which output can be doubled 
for less than a doubling of cost. 

 
 diseconomies of scale - Situation in which a doubling of output 

requires more than a doubling of cost. 
 

 Increasing Returns to Scale: Output more than doubles when 
the quantities of all inputs are doubled. 

 
 Economies of Scale: A doubling of output requires less than a 

doubling of cost. 
  
Economies of scale are often measured in terms of a cost-output elasticity, 
EC. EC is the percentage change in the cost of production resulting from a 
1-percent increase in output: 
 

 
 
To see how EC relates to our traditional measures of cost, rewrite the 
equation as follows: 
 

 
 
The Relationship Between Short-Run and Long-Run Cost 
 
Long-Run Cost with Economies and Diseconomies of Scale 

 
The long-run average cost curve LAC is the envelope of the short-run 
average cost curves SAC1, SAC2, and SAC3. With economies 
anddiseconomies of scale, the minimum points of the short-run average 
cost curves do not lie on the long-run average cost curve. 
Figure 
 
Product Transformation Curves 
The product transformation curve describes the different combinations of 
two outputs that can be produced with a fixed amount of production 
inputs. The product transformation curves O1 and O2 are bowed out (or 
concave) because there are economies of scope in production. 
 

product transformation curve is a Curve showing the various combinations 
of two different outputs (products) that can be produced with a given set 
of inputs. 

 
 
  
 
PRODUCTION WITH TWO OUTPUTS— ECONOMIES OF SCOPE 
 
economies of scope  Situation in which joint output of a single firm is  
greater than output that could be achieved by two different firms when 
each produces a single product. 
 
diseconomies of scope - Situation in which joint output of a single firm is 
less than could be achieved by separate firms when each produces a single 
product. 
  
The Degree of Economies of Scope 
degree of economies of scope (SC) Percentage of cost savings resulting 
when two or more products are produced jointly rather than Individually. 
To measure the degree to which there are economies of scope, we should 
ask what percentage of the cost of production is saved when two (or 
more) products are produced jointly rather than individually. 
 

 
 
Example : Economics of scope in the trucking industry 
In the trucking business, several related products can be offered, 
depending on the size of the load and the length of the haul. The range of 
possibilities raises questions about both economies of scale and 
economies of scope. The scale question asks whether large-scale, direct 
hauls are more profitable than individual hauls by small truckers. The 
scope question asks whether a large trucking firm enjoys cost advantages 
in operating both direct quick hauls and indirect, slower hauls. Because 
large firms carry sufficiently large truckloads, there is usually no advantage 
to stopping at an intermediate terminal to fill a partial load. Because other 
disadvantages are associated with the management of  very large firms, 
the economies of scope get smaller as the firm gets bigger. The study 
suggests, therefore, that to compete in the trucking industry, a firm must 
be large enough to be able to combine loads at intermediate stopping 
points. 
 
As management and labor gain experience with production, the firm’s 
marginal and average costs of producing a given level of output fall for 
four reasons: 
 
1. Workers often take longer to accomplish a given task the first few times 
they do it. As they become more adept, their speed increases. 
 
2. Managers learn to schedule the production process more effectively, 
from the flow of materials to the organization of the manufacturing itself. 
 
3. Engineers who are initially cautious in their product designs may gain 
enough experience to be able to allow for tolerances in design that save 
costs without increasing defects. Better and more specialized tools and 
plant organization may also lower cost. 
 
4. Suppliers may learn how to process required materials more effectively 
and pass on some of this advantage in the form of lower costs. 
  
The Learning Curve 
A firm’s production cost may fall over time as managers and workers 
become more experienced and more effective at using the available plant 
and equipment. The learning curve shows the extent to which hours of 
labor needed per unit of output fall as the cumulative output increases. 
 
learning curve-  Graph relating amount of inputs needed by a firm to 
produce each unit of output to its cumulative output. 
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Graphing the Learning Curve 
The learning curve is based on the relationship 
 

 
 
Economies of Scale versus Learning 
 

 
A firm’s average cost of production can decline over time because of 
growth of sales when increasing returns are present (a move from A to B 
on curve AC1), or it can decline because there is a learning curve (a move 
from A on curve AC1 to C on curve AC2). 
 
Learning versus Economies of Scale 
 

 
 
Learning Curve for Airbus Industrie 
 

 

The learning curve relates the labor requirement per aircraft to the 
cumulative number of aircraft produced. As the production process 
becomes better organized and workers gain familiarity with their jobs, 
labor requirements fall dramatically. 
 
ESTIMATING AND PREDICTING COST 
cost function  
Function relating cost of production to level of output and other variables 
that the firm can control. 
 
Variable Cost Curve for the Automobile Industry 
 

 
 
An empirical estimate of the variable cost curve can be obtained by using 
data for individual firms in an industry. The variable cost curve for 
automobile production is obtained by determining statistically the curve 
that best fits the points that relate the output of each firm to the firm’s 
variable cost of production. 
 
To predict cost accurately, we must determine the underlying relationship 
between variable cost and output. The curve provides a reasonably close 
fit to the cost data. But what shape is the most appropriate, and how do 
we represent that shape algebraically? Here is one cost function that we 
might choose: 
 

 
 
If we wish to allow for a U-shaped average cost curve and a marginal cost 
that is not constant, we must use a more complex cost function. One 
possibility is the quadratic cost function, which relates variable cost to 
output and output squared: 
 

 
 
If the marginal cost curve is not linear, we might use a cubic cost function: 
 

 
 
Cubic Cost Function 
A cubic cost function implies that the average and the marginal cost curves 
are U-shaped. 
 

 
 
Cost Functions and the Measurement of Scale Economies 
The scale economies index (SCI) provides an index of whether or not there 
are scale economies. SCI is defined as follows: 
 

 
 
Cost function for electric power 
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In 1955, consumers bought 369 billion kilowatt- hours (kwh) of electricity; 
in 1970 they bought 1083 billion. Was this increase due to economies of 
scale or to other factors? If it was the result of economies of scale, it would 
be economically inefficient for regulators to ―break up‖ electric utility 
monopolies.  
 

 
 
Average Cost of Production in the Electric Power Industry 
 

 
 
The average cost of electric power in 1955 achieved a minimum  at 
approximately 20 billion kilowatt-hours. By 1970 the average cost of 
production had fallen sharply and achieved a minimum at an output of 
more than 33 billion kilowatthours.  
 

 
 
 
PERFECTLY COMPETITIVE MARKETS 
The model of perfect competition rests on three basic assumptions: 
(1) price taking, 
(2) product homogeneity, and 
(3) free entry and exit. 
 
Price Taking 
Because each individual firm sells a sufficiently small proportion of total 
market output, its decisions have no impact on market price.  
 
price taker - Firm that has no influence over market price and thus takes 
the price as given. 
 
Product Homogeneity 
When the products of all of the firms in a market are perfectly 
substitutable with one another—that is, when they are homogeneous— 
no firm can raise the price of its product above the price of other firms 
without losing most or all of its business. 
 
Free Entry and Exit 
free entry (or exit) -  Condition under which there are no special costs that 
make it difficult for a firm to enter (or exit) an industry.  
 
When Is a Market Highly Competitive? 
Because firms can implicitly or explicitly collude in setting prices, the 
presence of many firms is not sufficient for an industry to approximate 
perfect competition. Conversely, the presence of only a few firms in a 
market does not rule out competitive behavior. 
  
Do Firms Maximize Profit? 
The assumption of profit maximization is frequently used 
inmicroeconomics because it predicts business behavior reasonably 
accurately and avoids unnecessary analytical complications. For smaller 
firms managed by their owners, profit is likely to dominate almost all 
decisions. In larger firms, however, managers who make day-to-day 
decisions usually have little contact with the owners (i.e. the stockholders). 
In any case, firms that do not come close to maximizing profit are not likely 
to survive. Firms that do survive in competitive industries make long-run 
profit maximization one of their highest priorities. 
 
Alternative Forms of Organization 
cooperative  
Association of businesses or people jointly owned and operated by 
members for mutual benefit. 
  
 

Example : Condominium versus cooperative n New york city 
Nationwide, condos are a far more common than co-ops, outnumbering 
them by a factor of nearly 10 to 1. In this regard, New York City is very 
different from the rest of the nation—co-ops are more popular, and 
outnumber condos by a factor of about 4 to 1. What accounts for the 
relative popularity of housing cooperatives in New York City? Part of the 
answer is historical. Housing cooperatives are a much older form of 
organization in the U.S. The building restrictions in New York have long 
disappeared, and yet the conversion of apartments from co-ops to condos 
has been relatively slow. The typical condominium apartment is worth 
about 15.5 percent more than a equivalent apartment held in the form of 
a co-op. It appears that in New York, many owners have been willing to 
forgo substantial amounts of money in order to achieve non-monetary 
benefits. 
  
profit  
Difference between total revenue and total cost. 
 
π(q) = R(q) − C(q) 
 
marginal revenue 
Change in revenue resulting from a one-unit increase in output. 
 
Profit Maximization in the Short Run 
 

 
A firm chooses output q*, so that profit, the difference AB between 
revenue R and cost C, is maximized. At that output, marginal revenue 
(the slope of the revenue curve)is equal to marginal cost (the 
slope of the cost curve). 
 
Δπ/Δq = ΔR/Δq − ΔC/Δq = 0 
 
MR(q) = MC(q) 
  
Demand and Marginal Revenue for a Competitive Firm 
Because each firm in a competitive industry sells only a small fraction of 
the entire industry output, how much output the firm decides to sell will 
have no effect on the market price of the product. Because it is a price 
taker, the demand curve d facing an individual competitive firm is given by 
a horizontal line. 
  
Demand Curve Faced by a Competitive Firm 
 

 
A competitive firm supplies only a small portion of the total output of all 
the firms in an industry. Therefo re, the firm takes the market price of the 
product as given, choosing its output on the assumption that the price will 
be unaffected by the output choice. In (a) the demand curve facing the 
firm is perfectly elastic, even though the market demand curve in (b) is 
downward sloping. 
 
The demand d curve facing an individual firm in a competitive market is 
both its average revenue curve and its marginal revenue curve. Along this 
demand curve, marginal revenue, average revenue, and price are all equal. 

CHAPTER 8 
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Profit Maximization by a Competitive Firm 
 

MC(q) = MR = P 
  
Short-Run Profit Maximization by a Competitive Firm 
Marginal revenue equals marginal cost at a point at which the marginal 
cost curve is rising.  
 
Output Rule: If a firm is producing any output, it should produce at the 
level at which marginal revenue equals marginal cost. 
  
A Competitive Firm Making a Positive Profit 

 
In the short run, the competitive firm maximizes its profit by choosing an 
output q* at which its marginal cost MC is equal to the price P (or marginal 
revenue MR) of its product. The profit of the firm is measured by the 
rectangle ABCD. Any change in output, whether lower at q1 or higher at 
q2, will lead to lower profit. 
  
A Competitive Firm Incurring Losses 
 

 
A competitive firm should shut down if price is below AVC. The firm may 
produce in the short run if price is greater than average variable cost.  
 
Shut-Down Rule: The firm should shut down if the price of the product is 
less than the average variable cost of production at the profit-maximizing 
output. 
  
Example : The short-run output decision of an alumunium smelting plant 
How should the manager determine the plant’s profit maximizing output? 
Recall that the smelting plant’s short-run marginal cost of production 
depends on whether it is running two or three shifts per day.  

 
 

In the short run, the plant should produce 600 tons per day if price is 
above $1140 per ton but less than $1300 per ton. If price is greater than 
$1300 per ton, it should run an overtime shift and produce 900 tons per 
day. If price drops below $1140 per ton, the firm should stop producing, 
but it should probably stay in business because the price may rise in the 
future. 
 
 Example : Some cost considerations for managers 
The application of the rule that marginal revenue should equal marginal 
cost depends on a manager’s ability to estimate marginal cost. To obtain 
useful measures of cost, managers should keep three guidelines in mind. 
First, except under limited circumstances, average variable cost should not 
be used as a substitute for marginal cost. Second, a single item on a firm’s 
accounting ledger may have two components, only one of which involves 
marginal cost. Third, all opportunity costs should be included in 
determining marginal cost. 
  
THE COMPETITIVE FIRM’S SHORT-RUN SUPPLY CURVE 
The firm’s supply curve is the portion of the marginal cost curve for which 
marginal cost is greater than average variable cost. 
 
The Short-Run Supply Curve for a Competitive Firm 
 

 
In the short run, the firm chooses its output so that marginal cost MC is 
equal to price as long as the firm covers its average variable cost. The 
short-run supply curve is given by the crosshatched portion of the 
marginal cost curve. 
  
The Response of a Firm to a Change in Input Price 
 
When the marginal cost of production for a firm increases (from MC1 to 
MC2), the level of output that maximizes profit falls (from q1 to q2). 
  

 
Example : The Short-run Production of Petroleum products 
Although plenty of crude oil is available, the amount that you refine 
depends on the capacity of the refinery and the cost of production.  
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As the refinery shifts from one processing unit to another, themarginal 
cost of producing petroleum products from crude oil increases sharply at 
several levels of output. As a result, the output level can be insensitive to 
some changes in price but very sensitive to others. 
  
Industry Supply in the Short Run 
 

 
 
The short-run industry supply curve is the summation of the supply curves 
of the individual firms. Because the third firm has a lower average variable 
cost curve than the first two firms, the market supply curve S begins at 
price P1 and follows the marginal cost curve of the third firm MC3 until 
price equals P2, when there is a kink. For P2 and all prices above it, the 
industry quantity supplied is the sum of the quantities supplied byeach of 
the three firms. 
 
 
The Short-Run World Supply of Copper 
The supply curve for world copper is obtained by  summing the marginal 
cost curves for each of the major copper-producing countries. The supply 
curve slopes upward because the marginal cost of production ranges from 
a low of 65 cents in Russia to a high of $1.30 in Canada. 
 

 
 
Elasticity of market supply : 
 

 
 

 
 
Producer Surplus in the Short Run 
producer surplus -  Sum over all units produced by a firm of differences 
between the market price of a good and the marginal cost of production. 
 
 

Producer Surplus for a Firm 
 

 
The producer surplus for a firm is measured by the yellow area below the 
market price and above the marginal cost curve, between outputs 0 and 
q*, the profitmaximizing output. Alternatively, it is equal to rectangle 
ABCD because the sum of all marginal costs up to q* is equal to the 
variable costs of producing q*. 
 
Producer Surplus for a Market 
 

 
The producer surplus for amarket is the area below the market price and 
above the market supply curve, between 0 and output Q*. 
 
Producer Surplus versus Profit 
 
Producer surplus = PS = R − VC 
Profit = π = R − VC − FC 
  
Long-Run Profit Maximization 
 
Output Choice in the Long Run 
 

 
The firm maximizes its profit bychoosing the output at which price equals 
long-run marginal cost  LMC. In the diagram, the firm increases its profit 
from ABCD to EFGD by increasing its output in the long run. The long-run 
output of a profit-maximizing competitive firm is the point at which long-
run marginal cost equals the price. 
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 Accounting Profit and Economic Profit 
 
π = R − wL − rK 
 
Zero Economic Profit   
A firm is earning a normal return on its investment—i.e., it is doing as well 
as it could by investing its money elsewhere. 
  
Long-Run Competitive Equilibrium 
 

 
 
Initially the long-run equilibrium price of a product is $40 per unit, shown 
in (b) as the intersection of demand curve D and supply curve S1. In (a) we 
see that firms earn positive profits because long-run average cost reaches 
a minimum of $30 (at q2). Positive profit encourages entry of new firms 
and causes a shift to the right in the supply curve to S2, as shown in (b). 
The long-run equilibrium occurs at a price of $30, as shown in (a), where 
each firm earns zero profit and there is no incentive to enter or exit the 
industry. 
 
Entry and Exit 
In a market with entry and exit, a firm enters when it can  earn a positive 
long-run profit and exits when it faces the prospect of a long-run loss. 
 
long-run competitive equilibrium 
All firms in an industry are maximizing profit, no firm has  an incentive to 
enter or exit, and price is such that quantity supplied equals quantity 
demanded. A long-run competitive equilibrium occurs when three 
conditions hold: 
 
1. All firms in the industry are maximizing profit. 
2. No firm has an incentive either to enter or exit the industry because all 
firms are earning zero economic profit. 
3. The price of the product is such that the quantity supplied by the 
industry is equal to the quantity demanded by consumers. 
  
Firms Having Identical Costs 
To see why all the conditions for long-run equilibrium must hold, assume 
that all firms have identical costs. Now consider what happens if too many 
firms enter the industry in response to an opportunity for profit. The 
industry supply curve will shift further to the right, and price will fall. 
  
Firms Having Different Costs 
Now suppose that all firms in the industry do not have identical cost 
curves. The distinction between accounting profit and economic profit is 
important here. If a patent is profitable, other firms in the industry will pay 
to use it. The increased value of a patent thus represents an opportunity 
cost to the firm that holds it.  
 
The Opportunity Cost of Land 
There are other instances in which firms earning positive accounting profit 
may be earning zero economic profit. Suppose, for example, that a 
clothing store happens to be located near a large shopping center. The 
additional flow of customers can substantially increase the store’s 
accounting profit because the cost of the land is based on its historical 
cost. 
  
Economic Rent 
Amount that firms are willing to pay for an input less the minimum 
amount necessary to obtain it. 
 
Producer Surplus in the Long Run 
In the long run, in a competitive market, the producer surplus that a firm 
earns on the output that it sells consists of th  economic rent that it enjoys 
from all its scarce inputs. 
 
Firms Earn Zero Profit in Long-Run Equilibrium 
In long-run equilibrium, all firms earn zero economic profit. •In (a), a 
baseball team in a moderate-sized city sells enough tickets so that price 
($7) is equal to marginal and average cost. In (b), the demand is greater, so 
a $10 price can be charged. The team increases sales to the point at which 
the average cost of production plus the average economic rent is equal to 
the ticket price. When the opportunity cost associated with owning the 
franchise is taken into account, the team earns zero economic profit. 
 

 
 
Constant-Cost Industry 
Industry whose long-run supply curve is horizontal. 
 
Long-Run Supply in a Constant- Cost Industry 
 

 
In (b), the long-run supply curve in a constant-cost industry is ahorizontal 
line SL. When demand increases, initially causing a price rise (represented 
by a move from point A to point C), the firm initially increases its output 
from q1 to q2, as shown in (a). But the entry of new firms causes a shift to 
the right in industry supply. Because input prices are unaffected by the 
increased output of the industry, entry occurs until the original price is 
obtained (at point B in (b)). The long-run supply curve for a constant-cost 
industry is, therefore, a horizontal line at a price that is equal to the long-
run minimum average cost of production.   
 
Increasing-Cost Industry 
increasing-cost industry Industry whose long-run supply curve is upward 
sloping. 
 
Long-Run Supply in an Increasing- Cost Industry 
 

 
In (b), the long-run supply curve in an increasing-cost industry is an 
upward-sloping curve SL. When demand increases, initially causing a price 
rise, the firms increase their output from q1 to q2 in (a). In that case, the 
entry of new firms causes a shift to the right in supply from S1 to S2. 
Because input prices increase as a result, the new long-run equilibrium 
occurs at a higher price than the initial equilibrium. 
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Decreasing-Cost Industry 
Industry whose long-run supply curve is downward sloping. 
 
Example : Constant  Increasing and decreasing cost industries: Coffee, oil, 
and automobiles 
 
You have been introduced to industries that have constant, increasing, 
and decreasing long-run costs. We saw that the supply of coffee is 
extremely elastic in the long run. The reason is that land for growing coffee 
is widely available and the costs of planting and caring for trees remains 
constant as the volume grows. Thus, coffee is a constant-cost industry. The 
oil industry is an increasing cost industry because there is a 
limitedavailability of easily accessible, large-volume oil fields. Finally, a 
decreasing-cost industry. In the automobile industry, certain cost 
advantages arise because inputs can be acquired more cheaply as the 
volume of production increases. 
  
The Effects of a Tax 
 
Effect of an Output Tax on a Competitive Firm’s Output 
 

 
An output tax raises the firm’s marginal cost curve by the amount of the 
tax. The firm will reduce its output to the point at which the marginal cost 
plus the tax is equal to the price of the product. 
 
Effect of an Output Tax on Industry Output 
 

 
 
An output tax placed on all firms in a competitive market shifts the supply 
curve for the industry upward by the amount of the tax. This shift raises 
the market price of the product and lowers the total output of the 
industry.  
 
Long-Run Elasticity of Supply 
Owner-occupied and rental housing provide interesting examples of the 
range of possible supply elasticities. If the price of housing services were to 
rise in one area of the country, the quantity of services could increase 
substantially. Even when elasticity of supply is measured within urban 
areas, where land costs rise as the demand for housing services increases, 
the longrun elasticity of supply is still likely to be large because land costs 
make up only about one-quarter of total housing costs. The market for 
rental housing is different, however. The construction of rental housing is 
often restricted by local zoning laws. 
 
 
 
 
 
 
 
 
 

 
 
EVALUATING THE GAINS AND LOSSES FROM GOVERNMENT POLICIES— 
CONSUMER AND PRODUCER SURPLUS 
 
Review of Consumer and Producer Surplus 
 

 
Consumer A would pay $10 for a good whose market price is $5 and 
therefore enjoys a benefit of $5. Consumer B enjoys a benefit of $2, and 
Consumer C, who values the good at exactly the market price, enjoys no 
benefit. Consumer surplus, which measures the total benefit to all 
consumers, is the yellowshaded area between the demand curve and the 
market price. 

 
Producer surplus measures the total profits of producers, plus rents to 
factor inputs. It is the benefit that lowercost producers enjoy by selling at 
the market price, shown by the green-shaded area between the supply 
curve and the market price. Together, consumer and producer surplus 
measure the welfare benefit of a competitive market. 
 
Application of Consumer and Producer Surplus 
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welfare effects  
Gains and losses to consumers and producers. 
 
Change in Consumer and Producer Surplus from Price Controls 
The price of a good has been regulated to be no higher than Pmax, which 
is below the market-clearing price P0. The gain to consumers is the 
difference between rectangle A and triangle B. The loss to producers is the 
sum of rectangle A and triangle C. Triangles B and C together measure the 
deadweight loss from price controls.  
 
Effect of Price Controls When Demand Is Inelastic 
If demand is sufficiently inelastic, triangle B can be larger than rectangle A. 
In this case, consumers suffer a net loss from price controls.  
 

 
 
 
Effects of Natural Gas Price Controls  
 

 
Supply: QS = 15.90 + 0.72PG + 0.05PO 
Demand: QD = −10.35 − 0.18PG + 0.69PO 
 
The market-clearing price of natural gas is $6.40 per mcf, and the 
(hypothetical) maximum allowable price is $3.00. A shortage of 23.6 − 20.6 
= 3.0 Tcf results.  
 
The gain to consumers is rectangle A minus triangle B, and the loss to 
producers is rectangle A plus triangle C. The deadweight loss is the sum of 
triangles B plus C. 
Figure 9.4 
  
THE EFFICIENCY OF A COMPETITIVE MARKET 
 
Market Failure 
There are two important instances in which market failure can occur: 
1. Externalities 
2. Lack of Information 
 
economic efficiency  
Maximization of aggregate consumer and producer surplus. 
 
market failure  
Situation in which an unregulated competitive market is inefficient 
because prices fail to provide proper signals to consumers and producers. 
 
externality  
Action taken by either a producer or a consumer which affects other 
producers or consumers but is not accounted for by the market price. 
  
3 

Welfare Loss When Price is HeldAbove Market-Clearing Level   
 

 
When price is regulated to be no lower than P2, only Q3 will be 
demanded. If Q3 is produced, the deadweight loss is given by triangles B 
and C. At price P2, producers would like to produce more than Q3. If they 
do, the deadweight loss will be even larger. 
 
The Market for Kidneys and the Effect of the National Organ 
Transplantation Act 
 

 
 
Supply: QS = 16,000 + 0.4P 
Demand: QD = 32,000-0.4P 
 
The market-clearing price is $20,000; at this price, about 24,000 kidneys 
per year would be supplied. The law effectively makes the price zero. 
About 16,000 kidneys per year are still donated; this constrained supply is 
shown as S’. The loss to suppliers is givenby rectangle A and triangle C.  
If consumers received kidneys at no cost, their gain would be given by 
rectangle A less triangle B. 
  
In practice, kidneys are often rationed on the basis of willingness to pay, 
and many recipients pay most or all of the $40,000 price that clears the 
market when supply is constrained. Rectangles A and D measure the total 
value of kidneys when supply is constrained.  
 
MINIMUM PRICES 
Price Minimum 
 

 
Price is regulated to be no lower than Pmin. Producers would like to supply 
Q2, but consumers will buy only Q3. If producers indeed produce Q2, 
the amount Q2 − Q3 will go unsold and the change in producer surplus will 
be A − C − D. In this case, producers as a group may be worse off.  
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The Minimum Wage 
 

 
 
Although the market-clearing wage is w0, firms are not allowed to pay less 
than wmin. This results in unemployment of an amount L2 − L1 and a 
deadweight loss given by triangles B and C. 
 
 Effect of Airline Regulation bythe Civil Aeronautics Board 
 

 
‘ 
At price Pmin, airlines would like to supply Q2, well abovethe quantity Q1 
that consumers will buy. Here they supply Q3. Trapezoid D is the cost of 
unsold output.  Airline profits may have been lower as a result of 
regulation because triangle C and trapezoid D can together exceed 
rectangle A. 
 
In addition, consumers lose A + B. 
 

 
 
By 1981, the airline industry had been completely deregulated. Since that 
time, many new airlines have begun service, others have gone out of 
business, and price competition has become much more intense. Because 
airlines have no control over oil prices, it is more informative to examine a 
―corrected‖ real cost index which removes the effects of changing fuel 
costs. 
 

 
Prince Supports 
To maintain a price Ps above the market-clearing price P0, the government 
buys a quantity Qg. The gain to producers is A + B + D. The loss to 
consumers is A + B. The cost to the government is the speckled rectangle, 
the area of which is Ps(Q2 − Q1). 
 

 
 
price support  - Price set by government above free market level and 
maintained by governmental purchases of excess supply. 
 
Total change in welfare: ΔCS + ΔPS − Cost to Govt. = D − (Q2 − Q1)Ps  
 
PRICE SUPPORTS AND PRODUCTION QUOTAS 
 
Production Quotas 
 
Supply Restrictions 
 

 
To maintain a price Ps above the market-clearing price P0, the government 
can restrict supply to Q1, either by imposing production quotas (as with 
taxicab medallions) or by giving producers a financial incentive to reduce 
output (as with acreage limitations in agriculture). For an incentive to 
work, it must be at least as large as B + C + D, which would be the 
additional profit earned by planting, given the higher price Ps. The cost to 
the government is therefore at least B + C + D. 
 
ΔWelfare = −A − B + A + B + D − B − C − D = −B − C  
 
ΔCS = −A − B 
ΔPS = A − C + Payments for not producing (or at least B + C + D) 
  
The Wheat Market in 1981 
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1981 Supply: QS = 1800 + 240P 
1981 Demand: QD = 3550 - 266P 
 
To increase the price to $3.70, the government must buy a quantity of 
wheat Qg. By buying 122 million bushels of wheat, the government 
increased the market-clearing price from $3.46 per bushel to $3.70. 
 
1981 Total demand: QDT = 3550 - 266P + Qg 
Qg= 506P - 1750 
Qg= (506)(3.70) - 1750 = 122 million bushels 
Loss to consumers = −A − B = $624 million 
Cost to the government = $3.70 x 112 million = $451.4 million 
Total cost of the program = $624 million + $451.4 million = $1075.4 million 
Gain to producers = A + B + C = $638 million 
  
The Wheat Market in 1985 
 

 
 
1985 Supply: QS = 1800 + 240P 
1985 Demand: QD = 2580 - 194P 
 
In 1985, the demand for wheat was much lower than in 1981, because the 
market-clearing price was only $1.80. To increase the price to $3.20, the 
government bought 466 million bushels and also imposed a production 
quota of 2425 million bushels. 
 
2425 = 2580- 194P + Qg 
Qg= -155 + 194P 
Qg= -155 + 194($3.20) = 466 million bushels 
Cost to the government = $3.20 x 466 million = $1491 million 
 
IMPORT QUOTAS AND TARIFFS 
 
Import Tariff or Quota That Eliminates Imports 
In a free market, the domestic price equals the world price Pw. A total Qd 
is consumed, of which Qs is supplied domestically and the rest imported. 
When imports are eliminated, the price is increased to P0. The gain to 
producers is trapezoid A. 
 

 
The loss to consumers is A + B + C, so the deadweight loss is B + C. 
 
import quota -  Limit on the quantity of a good that can be imported. 
tariff - Tax on an imported good. 
  
Import Tariff or Quota (General Case) 
When imports are reduced, the domestic price is increased from  Pw to P*. 
This can be achieved by a quota, or by a tariff T = P* − Pw. Trapezoid A is 
again the gain to domestic producers.The loss to consumers is A + B + C + 
D.  If a tariff is used, the government gains D, the revenue from the tariff. 
The net domestic loss is B + C. If a quota is used instead, rectangle D 
becomes part of the profits of foreign producers, and the net domestic 
loss is B + C + D. 

 

 
Sugar Quota in 2005  
 
U.S. supply: QS = - 7.48 + 0.84P 
U.S. demand: QD = 26.7 - 0.23P 
 

 
 
At the world price of 12  cents per pound, about 23.9 billion pounds of 
sugar would have been consumed in the United States in 2005, of which all  
but 2.6 billion pounds would have been imported. Restricting imports to 
5.3 billion pounds caused the U.S. price to go up by 15 cents. 
 

 
  
U.S. supply: QS = - 7.48 + 0.84P 
U.S. demand: QD = 26.7 - 0.23P 
 
The gain to domestic producers was trapezoid A, about $1.3 billion. 
Rectangle D, $795 million, was a gain to those foreign producers who 
obtained quota allotments. Triangles B and C represent the deadweight 
loss of about $1.2 billion. The cost to consumers, A + B + C + D, was about 
$3.3 billion. 
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THE IMPACT OF A TAX OR SUBSIDY 
 
Incidence of a Tax 
 

 
Pb is the price (including the tax) paid by buyers. Ps is the price that sellers 
receive, less the tax. Here the burden of the tax is split evenly between 
buyers and sellers. 
 
Buyers lose A + B. 
Sellers lose D + C. 
The government earns A + D in revenue. 
The deadweight loss is B + C.  
 
specific tax is Tax of a certain amount of money per unit sold. Market 
clearing requires four conditions to be satisfied after the tax is in place: 
QD = QD(Pb) (9.1a) 
QS = QS(Ps) (9.1b) 
QD = QS (9.1c) 
Pb − Ps = t (9.1d) 
  
Impact of a Tax Depends on Elasticities of Supply and Demand 
 

 
If demand is very inelastic relative to supply, the burden of the tax falls 
mostly on buyers. If demand is very elastic relative to supply, it falls mostly 
on sellers. 
  
The Effects of a Subsidy 
A subsidy can be thought of as a negative tax. Like a tax, the benefit of a 
subsidy is split between buyers and sellers, depending on the relative 
elasticities of supply and demand. 
 
Conditions needed for the market to clear with a subsidy: 
QD = QD(Pb) (9.2a) 
QS = QS(Ps) (9.2b) 
QD = QS (9.2c) 
Ps − Pb = s (9.2d) 
 
subsidy is a Payment reducing the buyer’s price below the seller’s price; 
i.e., a negative tax. 
  

 
Example : A Tax on Gasoline 
 

 
 
Impact of $1 Gasoline Tax  
 

 
 
Gasoline demand: QD = 150 - 25P 
Gasoline supply: QS = 60 + 20P 
 
The price of gasoline at the pump increases from $2.00 per gallon to 
$2.44, and the quantity sold falls from 100 to 89 bg/yr. Annual revenue 
from the tax is (1.00)(89) = $89 billion (areas A + D). The two triangles 
show the deadweight loss of $5.5 billion per year.  
 

 
 
Market Power: Monopoly and Monopsony 
monopoly - Market with only one seller. 
Monopsony - Market with only one buyer. 
market power - Ability of a seller or buyer to affect the price of a good. 
  
Average Revenue and Marginal Revenue 
marginal revenue - Change in revenue resulting from a one-unit increase 
in output. 
 

CHAPTER 10 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Average Revenue and Marginal Revenue 
 

 
Average and marginal revenue are shown for the demand curve P = 6 − Q.  
 
The Monopolist’s Output Decision  
 
Profit Is Maximized When Marginal Revenue Equals Marginal Cost 
 

 
Q* is the output level at which MR = MC. If the firm produces a smaller  
output—say, Q1—it sacrifices some profit because the extra revenue that 
could be earned from producing and selling the units between Q1 and Q* 
exceeds the cost of producing them. Similarly, expanding output from Q* 
to Q2 would reduce profit because the additional cost would exceed the 
additional revenue. 
 
The Monopolist’s Output Decision  
We can also see algebraically that Q* maximizes profit. Profit π is the 
difference between revenue and cost, both of which depend on Q: 
 

 
As Q is increased from zero, profit will increase until it reaches a maximum 
and then begin to decrease. Thus the profit-maximizing Q is such that the 
incremental profit resulting from a small increase in Q is just zero (i.e., Δπ 
/ΔQ = 0). Then 
 

 
But ΔR/ΔQ is marginal revenue and ΔC/ΔQ is marginal cost. Thus the 
profit-maximizing condition is that 
 

 
 
Example of Profit Maximization 
 
Part (a) shows total revenue R, total cost C, and profit, the difference 
between the two. Part (b) shows average and marginal revenue and 
average and marginal cost. Marginal revenue is the slope of the total 
revenue curve, and marginal cost is the slope of the total cost curve. The 
profit-maximizing output is Q* = 10, the point where marginal revenue 
equals marginal cost. At this output level, the slope of the profit curve is 
zero, and the slopes of the total revenue and total cost curves are equal. 
The profit per unit is $15, the difference between average revenue and 
average cost. Because 10 units are produced, total profit is $150. 
 
A Rule of Thumb for Pricing 
We want to translate the condition that marginal revenue should equal 
marginal cost into a rule of thumb that can be more easily applied in 
practice. To do this, we first write the expression for marginal revenue: 
  

 
 
Note that the extra revenue from an incremental unit of quantity, 
Δ(PQ)/ΔQ, has two components: 
 
1. Producing one extra unit and selling it at price P brings in revenue (1)(P) 
= P. 
 
2. But because the firm faces a downward-sloping demand curve, 
producing and selling this extra unit also results in a small drop in price 
ΔP/ΔQ, which reduces the revenue from all units sold (i.e., a change in 
revenue Q[ΔP/ΔQ]).  Thus, 
 

 
  
(Q/P)(ΔP/ΔQ) is the reciprocal of the elasticity of demand, 1/Ed, measured 
at the profit-maximizing output, and 
 

 
Now, because the firm’s objective is to maximize profit, we can set 
marginal revenue equal to marginal cost: 
 

 
which can be rearranged to give us 
 

 
 
Equivalently, we can rearrange this equation to express price directly as a 
markup over marginal cost: 
 

 
 
Example : Astra-Merck Prices Prisolec 
In 1995, Prilosec, represented a new generation of antiulcer medication.  
Prilosec was based on a very different biochemical mechanism and was 
much more effective than earlier drugs. By 1996, it had become the best-
selling drug in the world and faced no major competitor. Astra-Merck was 
pricing Prilosec at about $3.50 per daily dose. The marginal cost of 
producing and packaging Prilosec is only about 30 to 40 cents per daily 
dose. The price elasticity of demand, ED, should be in the range of 
roughly −1.0 to −1.2. Setting the price at a markup exceeding 400 percent 
over marginal cost is consistent with our rule of thumb for pricing. 
 
Shifts in Demand 
A monopolistic market has no supply curve. The reason is that the 
monopolist’s output decision depends not only on marginal cost but also 
on the shape of the demand curve. Shifts in demand can lead to changes in 
price with no change in output, changes in output with no change in price, 
or changes in both price and output. 
  
Shifting the demand curve shows that a monopolistic market has no 
supply curve—i.e., there is no one-to-one relationship between price and 
quantity produced. In (a), the demand curve D1 shifts to new demand 
curve D2. But the new marginal revenue curve MR2 intersects marginal  
cost at the same point as the old marginal revenue curve MR1. The profit-
maximizing output therefore remains the same, although price falls from 
P1 to P2. In (b), the new marginal revenue curve MR2 intersects marginal 
cost at a higher output level Q2. But because demand is now more elastic, 
price remains the same. 
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Effect of Excise Tax on Monopolist 
With a tax t per unit, the firm’s effective marginal cost is increased by the 
amount t to MC + t. In this example, the increase in price ΔP is larger than 
the tax t.  
 

 
Suppose a specific tax of t dollars per unit is levied, so that the monopolist  
must remit t dollars to the government for every unit it sells. If MC was the 
firm’s original marginal cost, its optimal production decision is now given 
by 

 
 
The Multiplant Firm 
Suppose a firm has two plants. What should its total output be, and how 
much of that output should each plant produce? We can find the answer 
intuitively in two steps. 
 
Step 1. Whatever the total output, it should be divided between the two 
plants so that marginal cost is the same in each plant. Otherwise, the firm 
could reduce its costs and increase its profit by reallocating production. 
 
Step 2. We know that total output must be such that marginal revenue 
equals marginal cost. Otherwise, the firm could increase its profit by 
raising or lowering total output. 
  
We can also derive this result algebraically. Let Q1 and C1 be the output 
and cost of production for Plant 1, Q2 and C2 be the output and cost of 
production for Plant 2, and QT = Q1 + Q2 be total output. Then profit is  
 

 
The firm should increase output from each plant until the incremental  
profit from the last unit produced is zero. Start by setting incremental 
profit from output at Plant 1 to zero: 
 

 
Here Δ(PQT)/ΔQ1 is the revenue from producing and selling one more 
unit—i.e., marginal revenue, MR, for all of the firm’s output. The next 
term, ΔC1/ΔQ1, is marginal cost at Plant 1, MC1. We thus have  
 

MR − MC1 = 0 
 
Similarly, we can set incremental profit from output at Plant 2 to zero, 

 
MR  MC2 = 0 

Putting these relations together, we see that the firm should produce so 

That 
 

 
Production with Two Plants 

 
A firm with two plants maximizes profits by choosing output levels Q1 
and Q2 so that marginal revenue MR (which depends on total output) 
equals marginal costs for each plant, MC1 and MC2.  
 
The Demand for Toothbrushes 

 
 
Part (a) shows the market demand for toothbrushes. Part (b) shows the 
demand for toothbrushes as seen by Firm A. At a market price of $1.50, 
elasticity of market demand is −1.5. Firm A, however, sees a much more 
elastic demand curve DA because of competition from other  firms. At a 
price of $1.50, Firm A’s demand elasticity is −6. Still, Firm A has some 
monopoly power: Its profitmaximizing price is $1.50, which exceeds 
marginal cost. 
 
Measuring Monopoly Power 
Remember the important distinction between a perfectly competitive firm 
and a firm with monopoly power: For the competitive firm, price equals 
marginal cost; for the firm with monopoly power, price exceeds marginal 
cost. 
 
Lerner Index of Monopoly Power - Measure of monopoly power calculated 
as excess of price over marginal cost as a fraction of price. 
 
Mathematically: 
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This index of monopoly power can also be expressed in terms of the 
elasticity of demand facing the firm. 
 
The Rule of Thumb for Pricing 
 
Elasticity of Demand and Price Markup 
 
 

 
The markup (P − MC)/P is equal to minus the inverse of the elasticity of 
demand facing the firm. If the firm’s demand is elastic, as in (a), the 
markup is small and the firm has little monopoly power. The opposite is 
true if demand is relatively inelastic, as in (b).  
 
Example : Markup pricing  supermarkets to designer jeans 
Although the elasticity of market demand for foodis small (about −1), no 
single supermarket can raise its prices very much without losing customers 
to other stores. The elasticity of demand for any one supermarket is often 
as large as −10. We find P = MC/(1 − 0.1) = MC/(0.9) = (1.11)MC. The 
manager of a typical supermarket should set prices about 11 percent 
above marginal cost. Small convenience stores typically charge higher 
prices because its customers are generally less price sensitive. Because the 
elasticity of demand for a convenience store is about −5, the markup 
equation implies that its prices should be about 25 percent above marginal 
cost. With designer jeans, demand elasticities in the range of −2 to −3 are 
typical. This means that price should be 50 to 100 percent higher than 
marginal cost. 
  
Example : The Pricing of videos 
 

 
 
 
Between 1990 and 1998, lower prices induced consumers to buy many 
more videos. By 2001, sales of DVDs overtook sales of VHS videocassettes. 
High-definition DVDs were introduced in 2006, and are expected to  
isplace sales of conventional DVDs. 
 

 
 
The Elasticity of Market Demand 
If there is only one firm—a pure monopolist—its demand curve is the 
market demand curve. Because the demand for oil is fairly inelastic (at 
least in the short run), OPECcould raise oil prices far above marginal 
production cost during the 1970s and early 1980s. Because the demands 
for such commodities as coffee, cocoa, tin, and copper are much more 
elastic, attempts by producers to cartelize these markets and raise prices 
have largely failed. In each case, the elasticity of market demand limits the 
potential monopoly power of individual producers. 
  
SOURCES OF MONOPOLY POWER 
 
The Number of Firms 
When only a few firms account for most of the sales in a market, we say 
that the market is highly concentrated. 
 
barrier to entry  Condition that impedes entry by new competitors. 
  
The Interaction Among Firms 
Firms might compete aggressively, undercutting one another’s prices to 
capture more market share. This could drive prices down to nearly 
competitive levels. Firms might even collude (in violation of the antitrust 
laws), agreeing to limit output and raise prices. Because raising prices in 
concert rather than individually is more likely to be profitable, collusion 
can generate substantial monopoly power. 
  
Deadweight Loss from Monopoly Power 
 

 
The shaded rectangle and triangles show changes in consumer and 
producer surplus when moving from competitive price and quantity, Pc 
and Qc, to a monopolist’s price and quantity, Pm and Qm. Because of the 
higher price,consumers lose A + B and producer gains A − C. The 
deadweight loss is B + C. 
 
Rent Seeking 
Spending money in socially unproductive efforts to acquire, maintain, or 
exercise monopoly. In 1996, the Archer Daniels Midland Company (ADM) 
successfully lobbied the Clinton administration for regulations requiring 
that the ethanol (ethyl alcohol) used in motor vehicle fuel be produced 
from corn. •Why? Because ADM had a near monopoly on corn-based 
ethanol production, so the regulation would increase its gains from 
monopoly power. 
  
Price Regulation 
If left alone, a monopolist produces Qm and charges Pm. When the 
government imposes a price ceiling of P1 the firm’s average and marginal 
revenue are constant and equal to P1 for output levels up to Q1. For larger 
output levels, the original average and marginal revenue curves apply.The 
new marginal revenue curve is, therefore, the dark purple line, which 
intersects the marginal cost curve at Q1. 
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When price is lowered to Pc, at the point where marginal cost intersects 
average revenue, output increases to its maximum Qc. This is the output 
that would be produced by a competitive industry. Lowering price further, 
to P3 reduces output to Q3 and causes a shortage, Q’3 − Q3. 
 

 
 
Natural Monopoly 
Firm that can produce the entire output of the market at a cost lower than 
what it would be if there were several firms. 
 
Regulating the Price of a Natural Monopoly 
A firm is a natural monopoly because it has economies of scale (declining 
average and marginal costs) over its entire output range.If price were 
regulated to be Pc the firm would lose money and go out of business. 
Setting the price at Pr yields the largest possible output consistent with 
the firm’s remaining in business; excess profit is zero. 
 

 
 
Regulation in Practice 
rate-of-return regulation  Maximum price allowed by a regulatory agency 
is based on the (expected) rate of return that a firm will earn. 
 
The difficulty of agreeing on a set of numbers to be used in rate-of-return 
calculations often leads to delays in the regulatory response to changes in 

cost and other market conditions.The net result is regulatory lag—the 
delays of a year or more usually entailed in changing regulated prices. 
  
MONOPSONY 

 oligopsony - Market with only a few buyers. 
 monopsony power - Buyer’s ability to affect the price of a good. 
 marginal value - Additional benefit derived from purchasing 

one more unit of a good. 
 marginal expenditure - Additional cost of buying one more unit 

of a good. 
 average expenditure - Price paid per unit of a good. 

  
Competitive Buyer Compared to Competitive Seller 
 

 
 
In (a), the competitive buyer takes market price P* as given. Therefore, 
marginal expenditure and average expenditure are constant and equal; 
quantity purchased is found by equating price to marginal value (demand). 
In (b), the competitive seller also takes price as given. Marginal revenue 
and average revenue are constant and equal;quantity sold is found by 
equating price to marginal cost. 
 
Monopsonist Buyer 

 
The market supply curve is monopsonist’s average expenditure curve AE.  
Because average expenditure is rising, marginal expenditure lies above it. 
The monopsonist purchases quantity Q*m, where marginal expenditure 
and marginal value (demand) intersect. The price paid per unit P*m is then 
found from the average expenditure (supply) curve. In a competitive 
market, price and quantity, Pc and Qc, are both higher. •They are found at 
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the point where average expenditure (supply) and marginal value 
(demand) intersect. 
 
Monopoly and Monopsony 
 

 
These diagrams show the close analogy between monopoly and 
monopsony. (a) The monopolist produces where marginal revenue 
intersects marginal cost. Average revenue exceeds marginal revenue, so 
that price exceeds marginal cost. (b) The monopsonist purchases up to the 
point where marginal expenditure intersects marginal value. Marginal 
expenditure exceeds average expenditure, so that marginal value exceeds 
price. 
 
Monopsony Power: Elastic versus Inelastic Supply 
 

 
 
Monopsony power depends on the elasticity of supply.When supply is 
elastic, as in (a), marginal expenditure and average expenditure do not 
differ by much, so price is close to what it would be in a competitive 
market. The opposite is true when supply is inelastic, as in (b). 
 
Sources of Monopsony Power 
 
Elasticity of Market Supply 
If only one buyer is in the market—a pure monopsonist—its monopsony 
ower is completely determined by the elasticity of market supply. If 
supply is highly elastic, monopsony power is small and there is little gain 
in being the only buyer. 
 
Number of Buyers 
When the number of buyers is very large, no single buyer can have much 
influence over price. Thus each buyer faces an extremely elastic supply 
curve, so that the market is almost completely competitive. 
 
Interaction Among Buyers 
If four buyers in a market compete aggressively, they will bid up the price 
close to their marginal value of the product, and will thus have little 
monopsony power. On the other hand, if those buyers compete less 
aggressively, or even collude, prices will not be bid up very much, and 
the buyers’ degree of monopsony power might be nearly as high as if  
there were only one buyer. 
  
 
The Social Costs of Monopsony Power 
 
Deadweight Loss from Monopsony Power 
The shaded rectangle and triangles show changes in buyer and seller 
surplus when moving from competitive price and quantity, Pc and Qc, to 
the monopsonist’s price and quantity, Pm and Qm. Because both price and  
quantity are lower, there is an increase in buyer (consumer) surplus given 
by A − B. Producer surplus falls by A + C, so there is a deadweight loss 
given by triangles B and C. 
 

 
 
Bilateral Monopoly 
bilateral monopoly - Market with only one seller and one buyer. 
Monopsony power and monopoly power will tend to counteract each 
other. 
  
Example : Monopsony power in US Manufacture 
The role of monopsonypower was investigated to determine the extent to 
which variations in price-cost margins could be attributed to variations in 
monopsonypower.The study found that buyers’ monopsonypower had an 
important effect on the price-cost margins of sellers. In industries where 
only four or five buyers account for all or nearly all sales, the price-cost 
margins of sellers would on average be as much as 10 percentage points 
lower than in comparable industries with hundreds of buyers accounting 
for sales. Each major car producer in the United States typically buys an 
individual part from at least three, and often as many as a dozen, 
suppliers. For a specialized part, a single auto company may be the 
onlybuyer. As a result, the automobile companies have considerable 
monopsonypower. 
  
LIMITING MARKET POWER: THE ANTITRUST LAWS 
 
antitrust laws  
Rules and regulations prohibiting actions that restrain, or are likely to 
restrain, competition. There have been numerous instances of illegal 
combinations. For example: In 1996, Archer Daniels Midland Company 
(ADM) and two other major producers of lysine (an animal feed additive) 
pleaded guilty to criminal charges of price fixing. In 1999, four of the 
world’s largest drug and chemical companies—Roche A.G. of Switzerland, 
BASF A.G. of Germany, Rhone-Poulenc of France, and Takeda Chemical 
Industries of Japan—were charged by the U.S. Department  of Justice with 
taking part in a global conspiracy to fix the prices of vitamins sold in the 
United States. In 2002, the U.S. Department of Justice began an 
investigation of price fixing by DRAM (dynamic access random memory) 
producers. By 2006, five manufacturers—Hynix, Infineon, Micron 
Technology, Samsung, and Elpida—had pled guilty for participating in an 
international price-fixingscheme. 
  
parallel conduct - Form of implicit collusion in which one firm consistently 
follows actions of another. 
 
predatory pricing - Practice of pricing to drive current competitors out 
of business and to discourage newentrants in a market so that a firm can 
enjoy higher future profits. 
  
Enforcement of the Antitrust Laws 
The antitrust laws are enforced in three ways: 
1. Through the Antitrust Division of the Department of Justice. 
2. Through the administrative procedures of the Federal Trade 
Commission. 
3. Through private proceedings. 
 
Antitrust in Europe 
The responsibility for the enforcement of antitrust concerns that involve 
two or more member states resides in a single entity, the Competition 
Directorate. Separate and distinct antitrust authorities within individual 
member states are responsible for those issues whose effects are felt 
within particular countries. The antitrust laws of the European Union are 
quite similar to those of the United States. Nevertheless, there remain a 
number of differences between antitrust laws in Europe and the United 
States. Merger evaluations typically are conducted more quickly in Europe. 
It is easier in practice to prove that a European firm is dominant than it is 
to show that a U.S. firm has monopoly power. 
  
Example : The US vs Microsoft 
Did Microsoft engage in illegal practices? 
The U.S. Government said yes; Microsoft disagreed. 
 
Here is a brief road map of some of the U.S. Department of Justice’s major 
claims and Microsoft’s responses. 
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DOJ claim: Microsoft has a great deal of market power in the market for PC 
operating systems—enough to meet the legal definition of monopoly 
power. 
 
MS response:Microsoft does not meet the legal test for monopoly power 
because it faces significant threats from potential competitors that offer or 
will offer platforms to compete with Windows. 
 
DOJ claim: Microsoft viewed Netscape’s Internet browser as a threat to its 
monopoly over the PC operating system market. In violation of Section 1 
of the Sherman Act, Microsoft entered into exclusionary agreements with 
computer manufacturers and Internet service providers with the objective 
of raising the cost to Netscape of making its browser available to 
consumers. 
 
DOJ claim: In violation of Section 2 of the Sherman Act, Microsoft engaged 
in practices designed to maintain its monopoly in the market for desktop 
PC operating systems. It tied its browser to the Windows 98 operating 
system, even though doing so was technically unnecessary. This action was 
predatory because it made it difficult or impossible for Netscape and other 
firms to successfully offer competing products. 
 
MS response:There are benefits to incorporating the browser functionality 
into the operating system. Not being allowed to integrate new 
functionality into an operating system will discourage innovation. Offering 
consumers a choice between separate or integrated browsers would cause 
confusion in the marketplace. 
 
DOJ claim: In violation of Section 2 of the Sherman Act, Microsoft 
attempted to divide the browser business with Netscape and engaged in 
similar conduct with both Apple Computer and Intel. 
 
MS response: Microsoft’s meetings with Netscape, Apple, and Intel were 
for valid business reasons. Indeed, it is useful for consumers and firms to 
agree on common standards and protocols in developing computer 
software 
 
 

 
 
 
CAPTURING CONSUMER SURPLUS 
 

 
If a firm can charge only one price for all its customers, that price will be 
P* and the quantity produced will be Q*. Ideally, the firm would like to 
charge a higher price to consumers willing to pay more than P*, thereby 
capturing some of the consumer surplus under region A of the demand 
curve. The firm would also like to sell to consumers willing to pay prices 
lower than P*, but only if doing so does not entail lowering the price to 
other consumers. In that way, the firm could also capture some of the 
surplus under region B of the demand curve. 
 
price discrimination  
Practice of charging different prices to different consumers for similar 
goods. 
  
First-Degree Price Discrimination 
reservation price -  Maximum price that a customer is willing to pay for a 
good. 
 
first-degree price discrimination - Practice of charging each customer her 
reservation price. 

Additional Profit from Perfect First-Degree Price Discrimination 
 

 
Because the firm charges each consumer her reservation price, it is 
profitable to expand output to Q**. When only a single price, P*, is 
charged, the firm’s variable profit is the area between the marginal 
revenue and marginal cost curves. With perfect price discrimination, this 
profit expands to the area between the demand curve and the marginal 
cost curve.  
 
variable profit - Sum of profits on each incremental unit produced by a 
firm; i.e., profit ignoring fixed costs. 
  
PRICE DISCRIMINATION 
 
First-Degree Price Discrimination in Practice 
 

 
Firms usually don’t know the reservation price of every consumer, but 
sometimes reservation prices can be roughly identified. Here, six different 
prices are charged. The firm earns higher profits, but some consumers may 
also benefit. With a single price P*4, there are fewer consumers. The 
consumers who now pay P5 or P6 enjoy a surplus.  
 
Perfect Price Discrimination - The additional profit from producing and 
selling an incremental unit is now the difference between demand and 
marginal cost 
 
Second-Degree Price Discrimination 
second-degree price discrimination -  Practice of charging different prices 
per unit for different quantities of the same good or service. 
 
block pricing - Practice of charging different prices for different quantities 
or ―blocks‖ of a good. 
 
Different prices are charged for different quantities, or ―blocks,‖ of the 
same good. Here, there are three blocks, with corresponding prices P1, P2, 
and P3. There are also economies of scale, and average and marginalcosts 
are declining. Seconddegree price discrimination can then make 
consumers better off by expanding output and lowering cost. 
  

CHAPTER 11 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Third-Degree Price Discrimination 
Practice of dividing consumers into two or more groups with separate 
demand curves and charging different prices to each group. 
 
Creating Consumer Groups 
If third-degree price discrimination is feasible, how should the firm decide 
what price to charge each group of consumers? 
 
1. We know that however much is produced, total output should be 
divided between the groups of customers so that marginal revenues for 
each group are equal. 
 
2. We know that total output must be such that the marginal revenue for 
each group of consumers is equal to the marginal cost of production. 
  
third-degree price discrimination - Practice of dividing consumers into two 
or more groups with separate demand curves and charging different prices 
to each group. 
 
Creating Consumer Groups 
 

 
 
Determining Relative Prices 
 

 
 

 
 

Consumers are divided into two groups, with separate demand curves for 
each group. The optimal prices and quantities are such that the marginal 
revenue from each group is the same and equal to marginal cost. Here 
group 1, with demand curve D1, is charged P1, and group 2, with the more 
elastic demand curve D2, is charged the lower price P2. Marginal cost 
depends on the total quantity produced QT. Note that Q1 and Q2 are 
chosen so that 
 

MR1 = MR2 = MC. 
  
No Sales to Smaller Market 
 

 
 
Even if third-degree price discrimination is feasible, it may not pay to sell  
to both groups of consumers if marginal cost is rising. Here the first group 
of consumers, with demand D1, are not willing to pay much for the 
product. It is unprofitable to sell to them because the price would have to 
be too low to compensate for the resulting increase in marginal cost. 
  
The Economics of Coupons and rebate 
Coupons provide a means of price discrimination. Studies show that only 
about 20 to 30 percent of all consumers regularly bother to clip, save, and 
use coupons. Rebate programs work the same way. Only those consumers 
with relatively price-sensitive demands bother to send in the materials and 
request rebates. Again, the program is a means of price discrimination. 
  

 
 
 
Example : Airline fares 
 

 
 
Travelers are often amazed at the variety of fares available for round-trip 
flights from New York to Los Angeles. Recently, for example, the first-class 
fare was above $2000; the regular (unrestricted) economy fare was about 
$1700, and special discount fares (often requiring th   purchase of a ticket 
two weeks in advance and/or a Saturday night stayover) could be bought 
for as little as $400. These fares provide a profitable form of price 
discrimination. The gains from discriminating are large because different 
types of customers, with very different elasticities of demand, purchase 
these different types of tickets. 
 
INTERTEMPORAL PRICE DISCRIMINATION AND PEAK-LOAD PRICING 
 
Intertemporal Price Discrimination - intertemporal price discrimination 
Practice of separating consumers with different demand functions into 
different groups by charging different prices at different points in time. 
 
peak-load pricing - Practice of charging higher prices during peak periods 
when capacity constraints cause marginal costs to be high. 
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Intertemporal Price Discrimination 
 

 
 
Consumers are divided into groups by changing the price over time. 
Initially, the price is high. The firm captures surplus from consumers who 
have a high demand for the good and who are unwilling to wait to buy it. 
Later the price is reduced to appeal to the mass market. 
 
Peak-Load Pricing 
 

 
Demands for some goods and services increase sharply during particular 
times of the day or year. Charging a higher price P1 during the peak 
periods is more profitable for the firm than charging a single price at all 
times. It is also more efficient because marginal cost is higher during peak 
periods. 
  
Example : How to pirce a best selling novel 
Publishing both hardbound and paperback editions of a book allows 
publishers to price discriminate. Some consumers want to buy a new 
bestseller as soon as it is released, even if the price is $25. Other 
consumers, however, will wait a year until the book is available in 
paperback for $10. The key is to divide consumers into two groups, so that 
those who are willing to pay a high price do so and onlythose unwilling to 
pay a high price wait and buy the paperback. It is clear, however, that 
those consumers willing to wait for the paperback edition have demands 
that are far more elastic than those of bibliophiles. It is not surprising, 
then, that paperback editions sell for so much less than hardbacks. 
  
THE TWO-PART TARIFF 
two-part tariff - Form of pricing in which consumers are charged both an 
entry and a usage fee. 
 
Two-Part Tariff with a Single Consumer 
 

 
The consumer has demand curve D. The firm maximizes profit by setting 
usage fee P equal to marginal cost and entry fee T* equal to the entire 
surplus of the consumer. 

 Two-Part Tariff with Two Consumers 
 

 
The profit-maximizing usage fee P* will exceed marginal cost. The entry 
fee T* is equal to the surplus of the consumer with the smaller demand. 
The resulting profit is 2T* + (P* − MC)(Q1 + Q2). Note that this profit is 
larger than twice the area of triangle ABC. 
  
Many Consumers 
 
Two-Part Tariff with Many Different Consumers 
 

 
Total profit π is the sum of the profit from the entry fee πa and the profit 
from sales πs. Both πa and πs depend on T, the entry fee. Therefore π = πa 
+ πs = n(T)T + (P − MC)Q(n) where n is the number of entrants, which 
depends on the entry fee T, and Q is the rate of sales, which i s greater the 
larger is n. Here T* is the profit-maximizing entry fee, given P. To calculate 
optimum values for P and T, we can start with a number for P, find the 
optimum T, and then estimate the resulting profit. P is then changed and 
the corresponding T recalculated, along with the new profit level. 
  
Example : polaroid cameras 
 
In 1971, Polaroid introduced its SX-70 camera. This camera was sold, not 
leased, to consumers. Nevertheless, because film was sold separately, 
Polaroid could apply a two-part tariff to the pricing of the SX-70. Why did 
the pricing of Polaroid’s cameras and film involve a two-part tariff? 
Because Polaroid had a monopoly on both its camera and the film, only 
Polaroid film could be used in the camera. How should Polaroid have 
selected its prices for the camera and film? It could have begun with some 
analytical spadework. Its profit is given by  
 

π = PQ + nT− C1(Q) − C2(n) 
 
where P is the price of the film, T the price of the camera, Q the quantity 
of film sold, n the number of cameras sold, and C1(Q) and C2(n) the costs 
of producing film and cameras, respectively. 
  
Example : Pricing Celullar phone service 
 
Most telephone service is priced using a twopart tariff: a monthly access 
fee, which may include some free minutes, plus a perminute charge for  
additional minutes. This is also true for cellular phone service, which has 
grown explosively, both in the United States and around the world. 
Because providers have market power, they must think carefully about 
profit-maximizing pricing strategies. The two-part tariff provides an ideal 
means by which cellular providers can capture consumer surplus and turn 
it into profit. 
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BUNDLING 
bundling - Practice of selling two or more products as a package. To see 
how a film company can use customer heterogeneity to its advantage, 
suppose that there are two movie theaters and that  their reservation 
prices for these two films are as follows: 

 
 
If the films are rented separately, the maximum price that could be 
charged for Wind is $10,000 because charging more would exclude 
Theater B. Similarly, the maximum price that could be charged for Gertie is 
$3000. But suppose the films are bundled. Theater A values the pair of 
films at $15,000 ($12,000 + $3000), and Theater B values the pair at 
$14,000 ($10,000 + $4000). Therefore, we can charge each theater 
$14,000 for the pair of films and earn a total revenue of $28,000. 
  
Relative Valuations 
Why is bundling more profitable than selling the films separately? Because 
the relative valuations of the two films are reversed. The demands are 
negatively correlated—the customer willing to pay the most for Wind is 
willing to pay the least for Gertie. To see why this is critical, suppose 
demands were positively correlated—that is, Theater A would pay more 
for both films:  

 
 
If we bundled the films, the maximum price that could be charged for the 
package is $13,000, yielding a total revenue of $26,000, the same as by 
renting the films separately. 
  
Reservation Prices 

 
 

Reservation prices r1 and r2 for two goods are shown for three consumers, 
labeled A, B, and C. Consumer A is willing to pay up to $3.25 for good 1 
and up to $6 for good 2. 
 
Consumption Decisions WhenProducts Are Sold Separately 
 

 
Consumption Decisions When Products Are sold separately 
The reservation prices of consumers in region I exceed the pr ces P1 and 
P2 for the two goods, so these consu mers buy both goods. Consumers in 
regions II and IV buy only one of the goods, and consumers in region III buy 
neither good. 
  

 
Consumption Decisions When Products Are bundled 
 

 
Consumers compare the sum of their reservation prices r1 + r2, with 
the price of the bundle PB. They buy the bundle only if r1 + r2 is at least as 
large as PB. 
  
Relative Valuations 
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Reservation Prices 
In (a), because demands are perfectly positively correlated, the firm does 
not gain by bundling: It would earn the same profit by selling the goods 
separately. In (b), demands are perfectly negatively correlated. Bundling is 
the ideal strategy—all the consumer surplus can be extracted. 
  
Movie Example 

 
Consumers A and B are two movie theaters. The diagram shows their 
reservation prices for the films Gone with the Wind and Getting Gertie’s 
Garter. Because the demands are negatively correlated, bundling pays. 
  
BUNDLING 
 
Mixed Bundling 
mixed bundling -  Selling two or more goods both as a package and 
individually. 
pure bundling - Selling products only as a package. 
 
Mixed versus Pure Bundling 
 

 
 
With positive marginal costs, mixed bundling may be more profitable than 
pure bundling. Consumer A has a reservation price for good 1 that is below 
marginal cost c1, and consumer D has a reservation price for good 2 that is 
below marginal cost c2. With mixed bundling, consumer A is induced to 
buy only good 2, and consumer D is induced to buy only good 1, thus 
reducing the firm’s cost. 
  
Let’s compare three strategies: 
1. Selling the goods separately at prices P1 = $50 and P2 = $90. 
2. Selling the goods only as a bundle at a price of $100. 
3. Mixed bundling, whereby the goods are offered separately at prices P1 
= P2 = $89.95, or as a bundle at a price of $100. 
  

 
 
 
 
 
 
 
 

Mixed Bundling with Zero Marginal Costs 
 

 
 

 
 
If marginal costs are zero, and if consumers’ demands are not perfectly 
negatively correlated, mixed bundling is still more profitable than pure 
bundling. In this example, consumers B and C are willing to pay $20 more 
for the bundle than are consumers A and D. With pure bundling, the price 
of the bundle is $100. With mixed bundling, the price of the bundle can be 
increased to $120 and consumers A and D can still be charged $90 for a 
single good. 
  
Mixed Bundling in Practice 
 

 
The dots in this figure are estimates of reservation prices for a 
representative sample of consumers. A company could first choose a price 
for the bundle, PB, such that a diagonal line connecting these prices passes 
roughly midway through the dots. The company could then try individual 
prices P1 and P2. Given P1, P2, and PB, profits can be calculated for this 
sample of consumers. Managers can then raise or lower P1, P2, and PB 
and see whether the new pricing leads to higher profits. This procedure is 
repeated until total profit is roughly maximized. 
  
Example : The complete Dinner versus ala carte  A Restaurant’s pricing 
problem 
For a restaurant, mixed bundling means offering both complete dinners 
(the appetizer, main course, and dessert come as a package) and an à 
la carte menu (the customer buys the appetizer, main course, and dessert 
separately). This strategy allows the à la carte menu to be priced to 
capture consumer surplus from customers who value some dishes much m 
ore highly than others. At the same time, the complete dinner retains 
those customers who have lower variations in their reservation prices for 
different dishes (e.g., customers who attach moderate values to both 
appetizers and desserts). 
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Tying 
Practice of requiring a customer to purchase one good in order to 
purchase another. Why might firms use this kind of pricing practice? One 
of the main benefits of tying is that it often allows a firm to meter demand 
and thereby practice price discrimination more effectively. Tying can also 
be used to extend a firm’s market power. Tying can have other uses. An 
important one is to protect customer goodwill connected with a brand 
name. This is why franchises are often required to purchase inputs from 
the franchiser. 
  
Effects of Advertising 
AR and MR are average and marginal revenue when the firm doesn’t 
advertise, and AC and MC are average and marginal cost. The firm 
produces Q0 and receives a price P0. Its total profit π0 is given by the 
grayshaded rectangle. If the firm advertises, its average and marginal 
revenue curves shift to the right. Average cost rises (to AC′) but marginal 
cost remains the same. The firm now produces Q1 (where MR′ = MC), and 
receives a price P1. Its total profit, π1, is now larger. 
 

 
 

  
 
 
 
 
 
 

 
 
 
Example : Advertising in practice 
Convenience stores have lower price elasticities of demand (around −5), 
but their advertising-to-sales ratios are usually less than those for 
supermarkets (and are often zero). Why? Because convenience stores 
mostly serve customers who live nearby; they may  need a few items late 
at night or may simply not want to drive to the supermarket. Advertising is 
quite important for makers of designer jeans, who will have advertising-to-
sales ratios as high as 10 or 20 percent. Laundry detergents have among 
the highest advertising-to-sales ratios of all products, sometimes 
exceeding 30 percent, even though demand for any one brand is at least 
as price elastic as it is for designer jeans. What justifies all the advertising? 
A very large advertising elasticity. 
  

 
 

 
 
Monopolistic Competition and Oligopoly 
monopolistic competition - Market in which firms can enter freely, each 
producing its own brand or version of a differentiated product. 
 
oligopoly - Market in which only a few firms compete with  one another, 
and entry by new firms is impeded. 
 
cartel - Market in which some or all firms explicitly collude, coordinating 
prices and output levels to maximize joint profits. 
  
MONOPOLISTIC COMPETITION 
 
The Makings of Monopolistic Competition 
A monopolistically competitive market has two key characteristics: 
1. Firms compete by selling differentiated products that are highly 
substitutable for one another but not perfect substitutes. In other words, 
the cross-price elasticities of demand are large but not infinite. 
 
2. There is free entry and exit: it is relatively easy for new firms to enter 
the market with their own brands and for existing firms to leave if their 
products become unprofitable. 

CHAPTER 12 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Equilibrium in the Short Run and the Long Run 
 
A Monopolistically Competitive Firm in the Short and Long Run 

 
Because the firm is the only producer of its brand, it faces a downward-
sloping demand curve. Price exceeds marginal cost and the firm has 
monopoly power. In the short run, described in part (a), price also exceeds 
average cost, and the firm earns profits shown by the yellowshaded 
rectangle. 
 

 
 
In the long run, these profits attract new firms with competing brands. The 
firm’s market share falls, and its demand curve shifts downward. In long-
run equilibrium,  described in part (b), price equals average cost, so the 
firm earns zero profit even though it has monopoly power.  
 
Monopolistic Competition and Economic Efficiency 
 
Comparison of Monopolistically Competitive Equilibrium and Perfectly 
Competitive Equilibrium 
 

 
 
Under perfect competition, price equals marginal cost. The demand curve 
facing the firm is horizontal, so the zeroprofit point occurs at the point of 
minimum average cost. 
 

 
 Under monopolistic competition, price exceeds marginal cost. Thus there 
is a deadweight loss, as shown by the yellowshaded area. The demand 
curve is downward-sloping, so the zero-profit point is to the left of the 
point of minimum average cost.  
 
In both types of markets, entry occurs until profits are driven to zero. In 
evaluating monopolistic competition, these inefficiencies must be 
balanced against the gains to consumers from product diversity. 
  

 
 
With the exception of Royal Crown and Chock Full o’ Nuts, all the colas and 
coffees are quite price elastic. With elasticities on the order of −4 to −8, 
each brand has only limited monopoly power. This is typical of  
monopolistic competition. 
  
The Makings of Monopolistic Competition 
In oligopolistic markets, the products may or may not be differentiated. 
What matters is that only a few firms account for most or all of total 
production. In some oligopolistic markets, some or all firms earn 
substantial profits over the long run because barriers to entry make it 
difficult or impossible for new firms to enter. Oligopoly is a prevalent form 
of market structure. Examples of oligopolistic industries include 
automobiles, steel, aluminum, petrochemicals, electrical equipment, and 
computers. 
  
Equilibrium in an Oligopolistic Market 
When a market is in equilibrium, firms are doing the best they can and 
have no reason to change their price or output. Nash Equilibrium 
Equilibrium in oligopoly markets means that each firm will want to do the 
best it can given what its competitors are doing, and these competitors 
will do the best they can given what that firm is doing. 
 
Nash equilibrium - Set of strategies or actions in which each firm does the 
best it can given its competitors’ actions. 
 
duopoly - Market in which two firms compete with each other. 
  
OLIGOPOLY 
 
The Cournot Model 
Oligopoly model in which firms produce a homogeneous good, each firm 
treats the output of its competitors as fixed, and all firms decide 
simultaneously how much to produce. 
 
Firm 1’s Output Decision 
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Firm 1’s profit-maximizing output depends on how much it thinks that 
Firm 2 will produce. If it thinks Firm 2 will produce nothing, its demand 
curve, labeled D1(0), is the market demand curve. The corresponding 
marginal revenue curve, labeled MR1(0), intersects Firm 1’s marginal cost 
curve MC1 at an output of 50 units. If Firm 1 thinks that Firm 2 will 
produce 50 units, its demand curve, D1(50), is shifted to the left by this 
amount. Profit maximization now implies an output of 25 units. Finally, if 
Firm 1 thinks that Firm 2 will produce 75 units, Firm 1 will produce only 
12.5 units. 
 
Reaction Curves and Cournot Equilibrium 
 
reaction curve  - Relationship between a firm’s profit-maximizing output 
and the amount it thinks its competitor will produce. 
 
Cournot equilibrium -  Equilibrium in the Cournot model in which  each 
firm correctly assumes how much its competitor will produce and sets its 
own production level accordingly. 
 

 
 
Firm 1’s reaction curve shows how much it will produce as afunction of 
how much it thinks Firm 2 will produce. Firm 2’s reaction curve shows its 
output as a function of how much it thinks Firm 1 will produce. In Cournot 
equilibrium, each firm correctly assumes the amount that its competitor 
will produce and thereby maximizes its own profits. Therefore, neither 
firm will move from this equilibrium. 
 
The Linear Demand Curve—An Example 
 

 
 

 
The Linear Demand Curve—An Example of duopoly 
The demand curve is P = 30 − Q, and both firms have zero marginal cost. 
In Cournot equilibrium, each firm produces 10. The collus on curve shows 
combinations of Q1 and Q2 that maximize total profits. If the firms collude 
and share profits equally, each will produce 7.5. Also shown is the 
competitive equilibrium, in which price equals marginal cost and profit is  
zero. 

 
First Mover Advantage—The Stackelberg Model 
Stackelberg model - Oligopoly model in which one firm sets its output 
before other firms do. 
 
Price Competition with Homogeneous Products—The Bertrand Model 
Bertrand model - Oligopoly model in which firms produce a homogeneous 
good, each firm treats the price of its competitors as fixed, and all firms 
decide simultaneously what price to charge. 
 
P = 30  Q 
MC1 = MC2 = $3 
 
Q1= Q2 = 9, and in Cournot equilibrium, the market price is $12, so that 
each firm makes a profit of $81. Nash equilibrium in the Bertrand model 
results in both firms setting price equal to marginal cost: P1=P2=$3. Then 
industry output is 27 units, of which each firm produces 13.5 units, and 
both firms earn zero profit. In the Cournot model, because each firm 
produces only 9 units, the market price is $12. Now the market price is $3. 
In the Cournot model, each firm made a profit; in the Bertrand model, the 
firms price at marginal cost and make no profit. 
  
PRICE COMPETITION 
Price Competition with Differentiated Products 
Suppose each of two duopolists has fixed costs of $20 but zero variable 
costs, and that they face the same demand curves: 
 

 
 
Nash Equilibrium in Prices 
Here two firms sell a differentiated product, and each firm’s demand 
depends both on its own price and on its competitor’s price. The two firms 
choose their prices at the same time, each taking its competitor’s price as 
given. Firm 1’s reaction curve gives its profitmaximizing price as a function 
of the price that Firm 2 sets, and similarly for Firm 2. The Nash equilibrium 
is at the intersection of the two reaction curves:  When each firm charges 
a price of $4, it is doing the best it can given its competitor’s price and has 
no incentive to change price. Also shown is the collusive equilibrium: If  
the firms cooperatively set price, they will choose $6. 
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P&G’s demand curve for monthly sales: 
 

 
 
Assuming that P&G’s competitors face the same demand conditions, with 
what price should you enter the market, and how much profit should you 
expect to earn? 
 

 
 
COMPETITION VERSUS COLLUSION: THE PRISONERS’ DILEMMA 
 

 
 
In our example, there are two firms, each of which has fixed costs of $20 
and zero variable costs. They face the same demand curves: 
 

 
 
We found that in Nash equilibrium each firm will charge a price of $4 and 
earn a profit of $12, whereas if the firms collude, they will charge a price 
of $6 and earn a profit of $16. But if Firm 1 charges $6 and Firm 2 charges 
only $4, Firm 2’s profit will increase to $20. And it will do so at the expense 
of Firm 1’s profit, which will fall to $4. 
 

 
 
payoff matrix 
noncooperative game - Game in which negotiation and enforcement of 
binding contracts are not possible. 
 
prisoners’ dilemma -  Game theory example in which two prisoners must 
decide separately whether to confess to a crime; if a prisoner confesses, 
he will receive a lighter sentence and his accomplice will receive a heavier 
one, but if neither confesses, sentences will be lighter than if both confess. 
 

Payoff Matrix - Table showing profit (or payoff) to each firm given its 
decision and the decision of its competitor. 
 
The Prisoners’ Dilemma 
  

 
 
Example “ P&G in a prisoner’s dilemma 
 
We argued that P&G should expect its competitors to charge a price of 
$1.40 and should do the same. But P&G would be better off if it and its 
competitors all charged a price of $1.50. 
 

 
 
So why don’t they charge $1.50? Because these firms are in a prisoners’ 
dilemma. No matter what Unilever and Kao do, P&G makes more money 
by charging $1.40. 
 
IMPLICATIONS OF THE PRISONERS’ DILEMMA FOR OLIGOPOLISTIC 
PRICING 
 
price rigidity - Characteristic of oligopolistic markets by which firms are 
reluctant to change prices even if costs or demands change. 
 
kinked demand curve model - Oligopoly model in which each firm faces a 
demand curve kinked at the currently prevailing price: at higher prices 
demand is very elastic, whereas at lower prices it is inelastic. 
  
The Kinked Demand Curve 
 

 
 
Each firm believes that if it raises its price above the current price P*, none 
of its competitors will follow suit, so it will lose most of its sales. Each firm 
also believes that if it lowers price, everyone will follow suit, and its sales 
will increase only to the extent that market demand increases. As a result, 
the firm’s demand curve D is kinked at price P*, and its marginal revenue 
curve MR is discontinuous at that point. If marginal cost increases from MC 
to MC’, the firm will still produce the same output level Q* andcharge the 
same price P*. 
Figure 12.7 
  
Price Signaling and Price Leadership 
price signaling -  Form of implicit collusion in which a firm announces a 
price increase in the hope that other firms will follow suit. 
 
price leadership -  Pattern of pricing in which one firm regularly announces 
price changes that other firms then match. 
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Example : Price signalling and price leadership 
The interest rate that banks charge large corporate clients is called the 
prime rate. Because it is widely known, it is a convenient focal point for 
price leadership. The prime rate changes only when money market 
conditions cause other interest rates to rise or fall substantially. When that 
happens, one of the major banks announces a change in its rate and other 
banks quickly follow suit. Different banks act as leader from time to time, 
but when one bank announces a change, the others follow within two or 
three days. 
  
Example : Price leadership and price rigidity in commercial banking 
 
Prime Rate versus Corporate Bond Rate 
 

 
 
 The prime rate is the rate that major banks charge large corporate 
customers for short-term loans. It changes only infrequently because 
banks are reluctant to undercut one another. When a change does occur, 
it begins with one bank, and other banks quickly follow suit. The corporate 
bond rate is thereturn on long-term corporate bonds. Because these 
bonds are widely traded, this rate fluctuates with market conditions. 
 
Price Setting by a Dominant Firm 
D is the market demand curve, and SF is the supply curve (i.e., the 
aggregate marginal cost curve) of the smaller fringe firms. The dominant 
firm must determine its demand curve DD. As the figure shows, this curve 
is just the difference between market demand and the  At price P1, the 
supply of fringe firms is just equal to market demand; thusthe dominant 
firm can sell nothing. At a price P2 or less, fringe firms will not supply any 
of the good, so the dominant firm faces the market demand curve.At 
prices between P1 and P2, the dominant firm faces the demand curve DD. 
 

 
 
The Dominant Firm Model 
 
Price Setting by a Dominant Firm 
 
The dominant firm produces a quantity QD at the point where itsmarginal 
revenue MRD is equal to its marginal cost MCD. The corresponding price is 
P*. At this price, fringe firms sell QF Total sales equal QT. 
 
dominant firm - Firm with a large share of total sales that sets price to 
maximize profits, taking into account the supply response of smaller firms. 
  

 
Producers in a cartel explicitly agree to cooperate in setting pricesand 
output levels. 
 
Analysis of Cartel Pricing 
The OPEC Oil Cartel 
 

 
TD is the total world demand curve for oil, and Sc is the competitive (non-
OPEC) supply curve. OPEC’s demand DOPEC is the difference between the 
two. Because both total demand and competitive supply are inelastic, 
OPEC’s demand is inelastic. OPEC’s profit-maximizing quantity QOPEC is 
found at the intersection of its marginal revenue and marginal cost curves; 
at this quantity, OPEC charges price P*. If OPEC producers had not 
cartelized, price would be Pc, where OPEC’s demand and marginal cost  
curves intersect.  
 
CARTELS 
 
The CIPEC Copper Cartel 
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TD is the total demand for copper and Sc is thecompetitive (non-CIPEC) 
supply. CIPEC’s demand DCIPEC is the difference between the two. Both 
total demand and competitive supply are relatively elastic, so CIPEC’s 
demand curve is elastic, and CIPEC has very little monopoly power. Note 
that CIPEC’s optimal price P* is close to the competitive price Pc. 
 
Example ; the Cartelization of intercollegiate athletics 
In intercollegiate athletics, there are many firms and consumers, which 
suggests that the industry is competitive. But the persistently high level of 
profits in this industry is inconsistent with competition. This profitability is 
the result of monopoly power, obtained via cartelization. The cartel 
organization is the National Collegiate Athletic Association (NCAA). The 
NCAA restricts competition in a number of important ways. To reduce 
bargaining power by student athletes, the NCAA creates and enforces 
rules regarding eligibility and terms of compensation. To reduce 
competition by universities, it limits the number of games that can be 
played each season and the number of teams that can participate in each 
division. 
  
Example : The Milk control 
In 1996, the federal government allowed milk producers in the six New 
England states to cartelize. The cartel—called the Northeast Interstate 
Dairy Compact—set minimum wholesale prices for milk, and was exempt 
from the antitrust laws. The result was that consumers in New England 
paid mor e for a gallon of milk than consumers elsewhere in the nation. 
Studies have suggested that the cartel covering the New England states 
has caused retail prices of milk to rise by only a few cents a gallon. Why so 
little? The reason is that the New England cartel is surrounded by a fringe 
of noncartel producers. 
 
 

 
 
GAMING AND STRATEGIC DECISIONS 
game - Situation in which players (participants) make strategic decisions 
that take into account each other’s actions and responses. 
 
payoff - Value associated with a possible outcome. 
 
strategy - Rule or plan of action for playing a game. 
 
optimal strategy -  Strategy that maximizes a player’s expected payoff. 
 
If I believe that my competitors are rational and act to maximize their  
own payoffs, how should I take their behavior into account when making 
my decisions? 
  
Noncooperative versus Cooperative Games  
cooperative game - Game in which participants can negotiate binding 
contracts that allow them to plan joint strategies. 
 
noncooperative game -  Game in which negotiation and enforcement of 
binding contracts are not possible.  
 
It is essential to understand your opponent’s point of view and to deduce 
his or her likely responses to your actions. 
  
How to Buy a Dollar Bill 
A dollar bill is auctioned, but in an unusual way. The highest bidder 
receives the dollar in return for the amount bid. However, the second-
highest bidder must also hand over the amount that he or she bid—and 
get nothing in return. If you were playing this game, how much would you 
bid for the dollar bill? 
  
Example : acquiring a company 
You represent Company A, which is considering acquiring Company T. You 
plan to offer cash for all of Company T’s shares, but you are unsure what 
price to offer. The value of Company Tdepends on the outcome of a major 
oil exploration project. If the project succeeds, Company T’s value under 
current management could be as high as $100/share. Company T will be 
worth 50 percent more under the management of Company A. If the 
project fails, Company Tis worth $0/share under either management. This 
offer must be made now—beforethe outcome of the exploration project is 
known. You (Company A) will not know the results of the exploration 
project when submitting your price offer, but Company T will know the 
results when deciding whether to accept your offer. Also, Company T will 
accept any offer by Company A that is greater than the (per share) value of 
the company under current management. You are considering price offers 
in the range $0/share (i.e., making no offer at all) to $150/share. What 
price per share should you offer for Company T’s stock? The typical 
response—to offer between $50 and $75 per share—is wrong. The correct 
answer to this problem appears at the end of this chapter. 
  
DOMINANT STRATEGIES 
dominant strategy is Strategy that is optimal no matter what an opponent 
does. 

Suppose Firms A and B sell competing products and are decidingwhether 
to undertake advertising campaigns. Each firm will be affected by its 
competitor’s decision. 
  

 
 
equilibrium in dominant 
strategies -  Outcome of a game in which each firm is doing the best it can 
regardless of what its competitors are doing. Unfortunately, not every 
game has a dominant strategy for each player. To see this, let’s change our 
advertising example slightly. 
  

 
 
Dominant Strategies: I’m doing the best I can no matter what you do.  
You’re doing the best you can no matter what I do. 
 
Nash Equilibrium: I’m doing the best I can given what you are doing.  
You’re doing the best you can given what I am doing. 
 
The Product Choice Problem 
Two breakfast cereal companies face a market in which two new 
variations of cereal can be successfully introduced. 
 

  
 
The Beach Location Game 
 

 
You (Y) and a competitor (C) plan to sell soft drinks on a beach. If 
sunbathers are spread evenly across the beach and will walk to the closest 
vendor, the two of you will locate next to each other at the center of the 
beach. This is the only Nash equilibrium. If your competitor located at 
point A, you would want to move until you were just to the left, where you 
could capture three-fourths of all sales. But your competitor would then 
want to move back to the center, and you would do the same. 
 
Maximin Strategies 
The concept of a Nash equilibrium relies heavily on individual rationality. 
Each player’s choice of strategy depends not only on its own rationality, 
but also on the rationality of its opponent. This can be a limitation. 
 
maximin strategy - Strategy that maximizes the minimum gain that can be 
earned. 
 

  
 
Maximizing the Expected Payoff 
If Firm 1 is unsure about what Firm 2 will do but can assign probabilities to 
each feasible action for Firm 2, it could instead use a strategy that 
maximizes its expected payoff. 

CHAPTER 13 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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The Prisoners’ Dilemma 
What is the Nash equilibrium for the prisoners’ dilemma? 
  

 
 
Matching Pennies 
 

 
 
In this game, each player chooses heads or tails and the two players reveal 
their coins at the same time. If the coins match, Player A wins and receives 
a dollar from Player B. If the coins do not match, Player B wins and 
receives a dollar from Player A. 
 
pure strategy -  Strategy in which a player makes a specific choice or takes 
a specific action. 
 
mixed strategy - Strategy in which a player makes a random choice among 
two or more possible actions, based on a set of chosen probabilities. 
  
The Battle of the Sexes 
Jim and Joan would like to spend Saturday night together but have 
different tastes in entertainment. Jim would like to go to the opera, 
but Joan prefers mud wrestling. 
  

 
 
REPEATED GAMES 
How does repetition change the likely outcome of the game? 
 
repeated game -  Game in which actions are taken and payoffs 
received over and over again. 
  

 
 
Tit-for-Tat Strategy 
tit-for-tat strategy  Repeatedgame strategy in which a player responds in 
kind to an opponent’s previous play, cooperating with cooperative 
opponents and retaliating against uncooperative ones. 
 
Infinitely Repeated Game 
Suppose the game is infinitely repeated. In other words, my competitor 
and I repeatedly set prices month after month, forever. With infinite 
repetition of the game, the expected gains from cooperation will outweigh 
those from undercutting. 
 
Finite Number of Repetitions 
Now suppose the game is repeated a finite number of times—say, N 
months. If my competitor (Firm 2) is rational and believes that I am 
rational, he will reason as follows: Because Firm 1 is playing tit-for-tat, I 
(Firm 2) cannot undercut—that is, until the last month. I should undercut 
the last month because then I can make a large profit that month, and 
afterward the game is over, so Firm 1 cannot retaliate. Therefore, I will 
charge a high price until the last month, and then I will charge a low price.‖  
However, since I (Firm 1) have also figured this out, I also plan to charge 
a low price in the last month. Firm 2 figures that it should undercut and 

charge a low price in the next-to-last month. •And because the same 
reasoning applies to each preceding month, the game unravels: The only 
rational outcome is for both of us to charge a low price every month. 
  
Tit-for-Tat in Practice 
Since most of us do not expect to live forever, the unraveling argument 
would seem to make the tit-for-tat strategy of little value, leaving us stuck 
in the prisoners’ dilemma. In practice, however, tit-for-tat can sometimes 
work and cooperation can prevail.  
 
There are two primary reasons. 

1. Most managers don’t know how long they will be competing 
with their rivals, and this also serves to make cooperative 
behavior a  good strategy. 

2. My competitor might have some doubt about the extent of my 
rationality. 

 
In a repeated game, the prisoners’ dilemma can have a cooperative 
outcome. 
  
Example : Oligopolistic cooperation in water meter industry 
Almost all the water meters sold in the United States have been produced 
by four American companies. Rockwell International has had about a 35-
percent share of the market, and the other three firms have together had 
about a 50- to 55-percent share. Most buyers of water meters are 
municipal water utilities, who install the meters in order to measure water 
consumption and bill consumers accordingly. Utilities are concerned 
mainly that the meters be accurate and reliable. Price is not a primary 
issue, and demand is very inelastic. Because any new entrant will find it 
difficult to lure customers from existing firms, this creates a barrier to 
entry. Substantial economies of scale create a second barrier to entry. The 
firms thus face a prisoners’ dilemma. Can cooperation prevail? It can and 
has prevailed. There is rarely an attempt to undercut price, and each firm 
appears satisfied with its share of the market.  
 
 Example : Competition and collusion in the airline industry 
In March 1983, American Airlines proposed that all airlines adopt a 
uniform fare schedule based on mileage. The rate per mile would depend 
on the length of the trip, with the lowest rate of 15 cents per mile for trips 
over 2500 miles and the highest rate, 53 cents per mile, for trips under 250 
miles. Why did American propose this plan, and what made it so attractive 
to the other airlines? The aim was to reduce price competition and achieve 
a collusive pricing arrangement. Fixing prices is illegal. Instead, the 
companies would implicitly fix prices by agreeing to use the same fare-
setting formula. The plan failed, a victim of the prisoners’ dilemma. Pan 
Am, which was dissatisfied with its small share of the U.S. market, dropped 
its fares. American, United, and TWA, afraid of losing their own shares of 
the market, quickly dropped their fares to match Pan Am. The price-
cutting continued, and fortunately for consumers, the plan was soon dead. 
 
 
SEQUENTIAL GAMES  
As a simple example, let’s return to the product choice problem. This time, 
let’s change the payoff matrix slightly.  
 

 
 
sequential game - Game in which players move in turn, responding to each 
other’s actions and reactions. 
  
extensive form of a game 
Representation of possible moves in a game in the form of a decision tree. 
 

 
 
The Advantage of Moving First 
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THREATS, COMMITMENTS, AND CREDIBILITY 
 
Empty Threats 
Suppose Firm 1 produces personal computers that can be used both as 
word processors and to do other tasks. Firm 2 produces only dedicated 
word processors. 
 

 
  
Commitment and Credibility 
Race Car Motors, Inc., produces cars, and Far Out Engines, Ltd., produces 
specialty car engines. Far Out Engines sells most of its engines to Race Car 
Motors, and a few to a limited outside market. Nonetheless, it depends 
heavily on Race Car Motors and makes its production decisions in response 
to Race Car’s production plans. 
  

 
 
Suppose Far Out threatens to produce big engines no matter what Race 
Car does. If Race Car believed Far Out’s threat, it would produce big cars: 
Otherwise, it would have trouble finding engines for its small cars.Far Out 
can make its threat credible by visibly and irreversibly reducing some of its 
own payoffs in the matrix, thereby constraining its own choices. Far Out 
must reduce its profits from small engines. It might do this by shutting 
down or destroying some of its small engine production capacity. 
 

 
 
The Role of Reputation 
Developing the right kind of reputation can also give one a strategic 
advantage. Suppose that the managers of Far Out Engines develop a 
reputation for being irrational—perhaps downright crazy. They threaten to 
produce big engines no matter what Race Car Motors does. Now the 
threat might be credible without any further action; after all, you can’t be 
sure that an irrational manager will always make a profitmaximizing 
decision. In gaming situations, the party that is known (or thought) to be a 
little crazy can have a significant advantage. 
 
Bargaining Strategy  
Our discussion of commitment and credibility also applies to bargaining 
problems. The outcome of a bargaining situation can depend on the 
ability of either side to take an action that alters its relative bargaining 
position. Consider two firms that are each planning to introduce one of 
two products which are complementary goods. 
  

 
 
Suppose that Firms 1 and 2 are also bargaining over a second issue— 
whether to join a research consortium that a third firm is trying to form 
Bargaining Strategy 

  
Example : Wal-Mart store’s preemptive investment strategy 

How did Wal-Mart Stores succeed where others failed? The key was Wal-
Mart’s expansion strategy. The conventional wisdom held that a discount 
store could succeed only in a city with a population of 100,000 or more. 
Sam Walton disagreed and decided to open his stores in small 
Southwestern towns. The stores succeeded because Wal-Mart had created 
―local monopolies.‖ Discount stores that had opened in larger cities were 
competing with other discount stores. Other discount chains realized that 
Wal-Mart had a profitable strategy, so the issue became who would get to 
each town first. Wal-Mart now found itself in a preemption game. 
 

 
  
ENTRY DETERRENCE 
To deter entry, the incumbent firm must convince any potential 
competitor that entry will be unprofitable. But what if you can make an 
irrevocable commitment that will alter your incentives once entry occurs—
a commitment that will give you little choice but to charge a low price if  
entry occurs? 
  

 
 

 
 
Strategic Trade Policy and International Competition 
 
The Commercial Aircraft Market 
The development and production of a new line of aircraft are subject to 
substantial economies of scale; it would not pay to develop a new aircraft 
unless a firm expected to sell many of them.    Suppose it is only 
economical for one firm to produce the new aircraft. 
 

  
European governments, of course, would prefer that Airbus produce the 
new aircraft. Can they change the outcome of this game? Suppose they 
commit to subsidizing Airbus and make this commitment before Boeing 
has committed itself to produce. If the European governments commit to a 
subsidy of 20 to Airbus if it produces the plane regardless of what Boeing 
does, the payoff matrix would change. 
  

 
 
Example : dupont deters entry in the titanium dioxide industry 
In the early 1970s, DuPont and National Lead each accounted for about a 
third of U.S. titanium dioxide sales; another seven firms produced the 
remainder. changing, and those changes might enable DuPont to capture 
more of the market and dominate the industry •Three factors had to be 
considered: 
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 Future demand was expected to grow substantially. 
 New environmental regulations would be imposed. 
 The prices of raw materials used to make titanium dioxide were 

rising. 
 
The new regulations and the higher input prices would have a major effect 
on production cost and give DuPont a cost advantage, both because its 
production technology s  less sensitive to the change in input prices and 
because its plants were in areas that made disposal of corrosive wastes 
much less difficult than for other producers. 
  
DuPont anticipated that other producers would have to shut down part of 
their capacity. Competitors would in effect have to ―reenter‖ the market 
by building new plants. Could DuPont deter them from taking this step? 
DuPont considered the following strategy: invest nearly $400 million in 
increased production capacity to try to capture 64 percent of the market 
by 1985. The idea was to deter competitors from investing. Scale 
economies and movement down the learning curve would give DuPont a 
cost advantage. By 1975, things began to go awry. Because demand grew 
by much less than expected, there was excess capacity industrywide. 
Because the environmental regulations were only weakly enforced, 
competitors did not have to shut down capacity as expected. DuPont’s 
strategy led to antitrust action by the Federal Trade Commission in 1978. 
  
Example : Diaper wars 
The disposable diaper industry in the United States has been dominated by 
two firms: Procter & Gamble, with an approximately 50-percent market 
share, and Kimberly- Clark, with another 3040 percent. How do these firms 
compete? And why haven’t other firms been able to enter and take a 
significant share of this $5-billion-per-year market? The competition 
occurs mostly in the form of cost-reducing innovation. As a result, both 
firms are forced to spend heavily on research and development in a race 
to reduce cost. 
 

 
  
AUCTIONS 
auction market - Market in which products are bought and sold through 
formal bidding processes. 
 
Auction Formats 

1. English (or oral) auction Auction in which a seller actively 
solicits progressively higher bids from a group of potential 
buyers. 

2. Dutch auction Auction in which a seller begins by offering an 
item at a relatively high price, then reduces it by fixed amounts 
until the item is sold.  

3. sealed-bid auction Auction in which all bids are made  
simultaneously in sealed envelopes, the winning bidder being 
the individual who has submitted the highest bid. 

4. first-price auction Auction in which the sales price is equal to 
the highest bid. 

5. second-price auction Auction in which the sales price is equal to 
the second-highest bid. 

  
Valuation and Information 
private-value auction-  Auction in which each bidder knows his or her 
individual valuation of the object up for bid, with valuations differing from 
bidder to bidder. 
 
common-value auction - Auction in which the item has the same value to 
all bidders, but bidders do not know that value precisely and their 
estimates of it vary. 
 
Private-Value Auctions 
Whatever the auction format, each bidder must choose his or her bidding 
strategy. For an open English auction, this strategy is a choice of a price at 
which to stop bidding. For a Dutch auction, the strategy is the price at 
which the individual expects to make his or her only bid. For a sealed-bid 
auction, the strategy is the choice of bid to place in a sealed envelope. 
 
Common-Value Auctions 
Suppose that you and four other people participate in an oral auction 
to purchase a large jar of pennies, which will go to the winning bidder 
at a price equal to the highest bid. Once you have estimated the number 
of pennies in the jar, what is your optimal bidding strategy? 
 
The Winner’s Curse 
winner’s curse - Situation in which the winner of a common-value auction 
is worse off as a consequence of overestimating the value of the item and 
thereby overbidding. 
 
 
 
Maximizing Auction Revenue 
Here are some useful tips for choosing the best auction format. 

1. In a private-value auction, you should encourage as many bidders as 
possible. 
 
2. In a common-value auction, you should (a) use an open rather than a 
sealed-bid auction because, as a general rule, an English (open) 
commonvalue auction will generate greater expected revenue than a 
sealed-bid auction; and (b) reveal information about the true value of the 
object being auctioned. 
 
3. In a private-value auction, set a minimum bid equal to or even 
somewhat higher than the value to you of keeping the good for future 
sale. 
 
Bidding and Collusion 
Buyers can increase their bargaining power by reducing the number of 
bidders or the frequency of bidding. In some cases this can be 
accomplished legally through the formation of buying groups, but it may 
also be accomplished illegally through collusive agreements that violate 
the antitrust laws. 
 
Example : Auctioning Legal services 
After Sotheby’s and Christie’s auction houses were found guilty in 2001 of 
fixing commission prices, a federal class-action lawsuit followed. When 
federal courts manage class-action suits, they are responsible for awarding 
attorney’s fees. In this case, the judge decided to hold an auction to select 
the law firm that would represent the plaintiff class. The judge entertained 
secret sealed bids from 20 law firms. Each firm was told to offer a fee 
arrangement consisting of a base and a percentage. A settlement or trial 
award at or below the base would be given entirely to the plaintiffs, with 
the law firm receiving nothing. If the settlement or award was higher than 
the base, the law firm would receive the stated percentage of the amount 
over the base. The winning bidder was the law firm of Boies, Schiller, & 
Flexner, which bid a base of $405 million and a percentage of 25 percent. 
Some suggested that the firm might not work hard in the plaintiffs’ 
interest because the minimum might be unachievable. Boies settled with 
defendants for $512 million, earning the attorneys a $26.75 million fee 
and generating just over $475 million for the class members. 
 
Internet auctions 
How has eBay come to dominate the Internet auction market? Why 
haven’t other Internet auction sites (such as Yahoo and Amazon) 
succeeded in taking market share from eBay? The answer is that Internet 
auctions are subject to very strong network externalities. If you wanted to 
auction off some rare coins or Pokémon cards, which auction site would 
you choose? The one that had the largest number of potential bidders. 
Likewise, if you wanted to bid for rare coins or Pokémon cards, you would 
choose the auction site with the largest number of sellers. Because eBay 
was the first major Internet auction site, it began with a large market 
share, and its share grew thanks to the network externality. 
 

 
 
MARKETS FOR FACTOR INPUTS 
We will examine three different factor market structures: 
1. Perfectly competitive factor markets; 
2. Markets in which buyers of factors have monopsony power; 
3. Markets in which sellers of factors have monopoly power. 
  
Demand for a Factor Input When Only One Input Is Variable 
marginal revenue product  Additional revenue resulting from the sale of 
output created by the use of one additional unit of an input. 
 
derived demand - Demand for an input that depends on, and is derived 
from, both the firm’s level of output and the cost of inputs. 
 
How do we measure the MRPL? It’s the additional output obtained from 
the additional unit of this labor, multiplied by the additional revenue from 
an extra unit of output. 
 

 
This important result holds for any competitive factor market, whether or 
not the output market is competitive. 
  
Demand for a Factor Input When Only One Input Is Variable 
In a competitive output market, a firm will sell all its output at the market 
price P. In this case, the marginal revenue product of labor is equal to the 
marginal product of labor times the price of the product: 
 

 
 
 
Marginal Revenue Product 
 

CHAPTER 14 
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In a competitive factor market in which the producer is a price taker, the 
buyer’s demand for an input is given by the marginal revenue product 
curve. The MRP curve falls because the marginal product of labor falls as 
hours of work increase. When the producer of the product has monopoly 
power, the demand for the input is also given by the MRP curve. In this 
case, however, the MRP curve falls because both the marginal product of 
labor and marginal revenue fall. 
 
Hiring by a Firm in the Labor Market (with Fixed Capital) 
 

 

 
 
In a competitive labor market, a firm faces a perfectly elastic supply of 
labor SL and can hire as many workers as it wants at a wage rate w*.The 
firm’s demand for labor DL is given by its marginal revenue product of 
labor MRPL. The profit-maximizing firm will hire L* units of labor at the 
point where the marginal revenue product of labor is equal to the wage 
rate. 
 
A Shift in the Supply of Labor 
 

 
When the supply of labor facing the firms is S1, the firm hires L1 units of 
labor at wage w1. But when the market wage rate decreases and the 
supply of labor shifts to S2, the firm maximizes its profit by moving along 
the demand for labor curve until the new wage rate w2 is equal to the 
marginal revenue product of labor. •As a result, L2 units of labor are 
hired.Recall that MRPL = (MPL)(MR) and divide both sides of MRPL = w by 
the marginal product of labor. Then, 
 

 
  
 
Recall that MRPL = (MPL)(MR) and divide both sides of equation by the 
marginal product of labor. Then, 

 

 
 
Equation (14.4) shows that both the hiring and output choices of the firm 
follow the same rule: Inputs or outputs are chosen so that marginal 
revenue (from the sale of output) is equal to marginal cost (from the 
purchase of inputs). This principle holds in both competitive and 
noncompetitive markets. 
  
Firm’s Demand Curve for Labor (with Variable Capital) 
 

 
When two or more inputs are variable, a firm’s demand for one input 
depends on the marginal revenue product of both inputs. When the wage 
rate is $20, A represents one point on the firm’s demand for labor curve. 
When the wage rate falls to $15, the marginal product of capital rises, 
encouraging the firm to rent more machinery and hire more labor. As a 
result, the MRP curve shifts from MRPL1 to MRPL2, generating a newpoint 
C on the firm’s demand for labor curve. Thus A and C are on the demand 
for labor curve, but B is not. 
  
The Industry Demand for Labor 
 

 
The demand curve for labor of a competitive firm, MRPL1 in (a), takes the 
product price as given. But as the wage rate falls from $15 to $10 per hour, 
the product price also falls. Thus the firm’s demand curve shifts downward 
to MRPL2. As a result, the industry demand curve, shown in (b), is more 
inelastic than the demand curve that would be obtained if the product 
price were assumed to be unchanged. 
 
Example : The demand for jet fuel 
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Understanding the demand for jet fuel is important to managers of oil 
refineries, who must decide how much jet fuel to produce. It is also crucial 
to managers of airlines, who must project fuel purchases and costs when 
fuel prices rise and decide whether to invest in more fuel-efficient planes. 
The price elasticity of demand for jet fuel depends both on the ability to 
conserve fuel and on the elasticities of demand and supply of travel. 
 

  
 
The Short- and Long-Run Demand for Jet Fuel 
 

 
 
The short-run demand for jet fuel MRPSR is more inelastic than the long-
run demand MRPLR. In the short run, airlines cannot reduce fuel 
consumption much when fuel prices increase. In the long run, however, 
they can switch to longer, more fuel-efficient routes and put more fuel-
efficient planes into service. 
  
COMPETITIVE FACTOR MARKETS 
 
The Supply of Inputs to a Firm 
 
A Firm’s Input Supply in a Competitive Factor Market 
 

 
In a competitive factor market, a firm can buy any amount of the input it 
wants without affecting the price. Therefore, the firm faces a perfectly 
elastic supply curve for that input. As a result, the quantity of the input 
purchased by the producer of the product is determined by the 
intersection of the input demand and supply curves. In (a), the industry 
quantity demanded and quantity supplied of fabric are equated at a price 

of $10 per yard. In (b), the firm faces a horizontal marginal expenditure 
curve at a price of $10 per yard of fabric and chooses to buy 50 yards. 
  
The Supply of Inputs to a Firm 
average expenditure curve - Supply curve representing the price per unit 
that a firm pays for a good. 
 
marginal expenditure curve - Curve describing the additional cost of 
purchasing one additional unit of a good. 
 
Profit maximization requires that marginal revenue product be equal to 
marginal expenditure: 
 
ME = MRP 
 
In the competitive case, the condition for profit maximization is that the 
price of the input be equal to marginal expenditure: 
 
ME = w 
 
Backward-Bending Supply of Labor 
 

 
When the wage rate increases, the hours of work supplied increase initially 
but can eventually decrease as individuals choose to enjoy more leisure 
and to work less. The backward-bending portion of the labor supply curve 
arises when the income effect of the higher wage (which encourages more 
leisure) is greater than the substitution effect (which encourages more 
work). 
 
Substitution and Income Effects of a Wage Increase 
 

 
When the wage rate increases from $10 to $30 per hour, the worker’s 
budget line shifts from PQ to RQ. In response, the worker moves from A to 
B while decreasing work hours from 8 to 5. The reduction in hours worked 
arises because the income effect outweighs the substitution effect. In this 
case, the supply of labor curve is backward bending. 
 
Example : Labor-Supply for One and two earner households 
The complex nature of the work choice was analyzed in a study that 
compared the work decisions of 94 unmarried females with the work 
decisions of heads of households and spouses in 397 families. 
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Labor Market Equilibrium 
 

 
 
In a competitive labor market in which the output market is competitive, 
the equilibrium wage wc is given by the intersection of the demand for 
labor (marginal revenue product) curve and the supply of labor curve. This 
is point A in part (a) of the figure. 
  

 
Part (b) shows that when the producer has monopoly power,the marginal 
value of a worker vM is greater than the wage wM. Thus too few workers 
are employed. (Point B determines the quantity of labor that the firm hires 
and the wage rate paid.) 
  
Economic Rent 
 
The economic rent associated with the employment of labor is the excess 
of wages paid above the minimum amount needed to hire workers. The 
equilibrium wage is given by A, at the intersection of the labor supply and 
labor demand curves. Because the supply curve is upward sloping, some 
workers would have accepted jobs for a wage less than w*.  
 
The green-shaded area ABw* is the economic rent received by all workers. 
For a factor market, economic rent is the difference between the 
payments made to a factor of production and the minimum amount that 
must be spent to obtain the use of that factor. 
 

 
 
Land Rent 
 

 
 
When the supply of land is perfectly inelastic, the market price of land is 
determined at the point of intersection with the demand curve. The entire 
value of the land is then an economic rent. When demand is given by D1, 
the economic rent per acre is given by s1, and when demand increases to 
D2, rent per acre increases to s2. 
 
Example : Pay in the military 
During the Civil War, roughly 90 percent of the armed forces were 
unskilled workers involved in ground combat. Since then, however, the 
nature of warfare has evolved. Ground combat forces now make up only 
16 percent of the armed forces. Meanwhile, changes in technology have 
led to a severe shortage in skilled technicians, trained pilots, computer 
analysts, mechanics, and others needed to operate sophisticated military 
equipment. 
  
The Shortage of Skilled Military Personnel 
 

 
 
When the wage w* is paid to military personnel, the labor market is in 
equilibrium. When the wage is kept below w*, at w0, there is a shortage 
of personnel because the quantity of labor demanded is greater than the 
quantity supplied. 
  
FACTOR MARKETS WITH MONOPSONY POWER 
 
Monopsony Power: Marginal and Average Expenditure 
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Marginal and Average Expenditure 
 

 
When the buyer of an input has monopsony power, the marginal 
expenditure curve lies above the average expenditure curve because the 
decision to buy an extra unit raises the price that must be paid for all units, 
not just for the last one. The number of units of input purchased is given 
by L*, at the intersection of the marginal revenue product and marginal 
expenditure curves. The corresponding wage rate w* is lower than the 
competitive wage wc. 
  
Purchasing Decisions with Monopsony Power 
A buyer with monopsony power maximizes net benefit (utility less 
expenditure) from a purchase by buying up to the point where marginal 
value (MV) is equal to marginal expenditure: 
 
MV = ME 
 
For a firm buying a factor input, MV is just the marginal revenue product 
of the factor MRP. 
 
ME = MRP 
 
Bargaining Power 
The amount of bargaining power that a buyer or seller has is determined 
in part by the number of competing buyers and competing sellers. But it is 
also determined by the nature of the purchase itself. 
  
Example : Monopsony Power in the market of Baseball players 
In the United States, major league baseball is exempt from the antitrust 
laws. This exemption allowed baseball team owners (before 1975) to 
operate a monopsonistic cartel. Fortunately for the players, and 
unfortunately for the owners, there was a strike in 1972 followed by a 
lawsuit by one player and an arbitrated labor-management agreement. 
This process eventually led in 1975 to an agreement by which players 
could become free agents after playing for a team for six years. 
  
Example : Teenage Labor markets and the minimum wage 
In 1992 the New Jersey minimum wage was increased from $4.25 to $5.05 
per hour. Using a survey of 410 fastfood restaurants, David Card and Alan 
Krueger found that employment had actually increased by 13 percent after 
the minimum wage went up. One explanation for this surprising event is 
that restaurants responded to the higher minimum wage by reducing 
fringe benefits. An alternative explanation for the increased New Jersey 
employment holds that the labor market for teenage (and other) unskilled 
workers is not highly competitive.  
 
 Monopoly Power over the Wage Rate 
 
Monopoly Power of Sellers of Labor 
 

 

When a labor union is a monopolist, it chooses among points on the 
buyer’s demand for labor curve DL. The seller can maximize the number of 
workers hired, at L*, by agreeing that workers will work at wage w*. The 
quantity of labor L1 that maximizes the rent earned by employees is 
determined by the intersection of the marginal revenue and supply of 
labor curves; union members will receive a wage rate of w1. Finally, if the 
union wishes to maximize total wages paid to workers, it should allow L2 
union members to be employed at a wage rate of w2. At that point, the 
marginal revenue to the union will be zero. 
  
Unionized and Nonunionized Workers 
 
Wage Discrimination in Unionized and Nonunionized Sectors 
 

 
When a monopolistic union raises the wage in the unionized sector of the 
economy from w* to wU, employment in that sector falls, as shown by the 
movement along the demand curve DU. For the total supply of labor, given 
by SL, to remain unchanged, the wage in the nonunionized sector must fall 
from w* to wNU, as shown by the movement along the demand curve 
DNU. 
  
Example : The decline of private-sector Unionism 
 

 
Union Workers as a Percentage of Total 
The percentage of workers that are unionized has been declining 
steadily over the past 25 years. 
  
Example : Wage Inequality , have computers changed the labor market ? 
While computer use increased from 1984 to 2003 for all workers, the 
largest increases were registered by workers with college degrees— 
from 42 to 82 percent. Education and computer use have gone hand-in-
hand to increase the demand for skilled workers. A statistical analysis 
shows that, overall, the spread of computer technology is responsible for 
nearly half the increase in relative wages during this period. 
 
 

 
 
INVESTMENT, TIME, AND CAPITAL MARKETS 
Capital is durable: It can last and contribute to production for years after it 
is purchased. 
 
Time is an important element in the purchase of capital goods. When a 
firm decides whether to build a factory or purchase machines, it must 
compare the outlays it would have to make now with the additional profit 
that the new capital will generate in the future. To make this comparison, 
it must address the following question: How much are future profits worth 
today? 

CHAPTER 15 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Most capital investment decisions involve comparing an outlay today with 
profits that will be received in the future   
 
STOCKS VERSUS FLOWS 
Capital is measured as a stock. If a firm owns an electric motor factory 
worth $10 million, we say that it has a capital stock worth $10 million. 
Suppose the firm sells 8000 motors per month for $52.50 each. Average 
variable cost is $42.50 per unit. Average profit is $52.50  $42.50 = $10 per 
unit and total profit is $8,000 per month. To make and sell these motors, a 
firm needs capital—namely, the factory that it built for $10 million. The 
firm’s $10 million capital stock allows it to earn a flow of profit of $80,000 
per month. Was the $10 million investment in this factory a sound 
decision? If the factory will last 20 years, then we must ask: What is the 
value today of $80,000 per month for the next 20 years? If that value is 
greater than $10 million, the investment was a good one. Is $80,000 five 
years—or 20 years—from now worth $80,000 today? Money received 
over time is less than money received today because the money can be 
invested to yield more money in the future. 
  
PRESENT DISCOUNTED VALUE 
Suppose the annual interest rate is R. Then $1 today can be invested to 
yield (1 + R) dollars a year from now. Therefore, 1 + R dollars is the future 
value of $1 today. Now, what is the value today, i.e., the present 
discounted value (PDV), of $1 paid one year from now? $1 a year from 
now is worth $1/(1 + R) today. This is the amount of money that will yield 
$1 after one year if invested at the rate R. $1 paid n years from now is 
worth $1/(1 + R)n today 
 
 interest rate - Rate at which one can borrow or lend money. present 
discounted value (PDV) - The current value of an expected future cash 
flow.  
 
 

 
 
Table 15.1 shows, for different interest rates, the present value of $1 paid 
after 1, 2, 5, 10, 20, and 30 years. Note that for interest rates above 6 or 7 
percent, $1 paid 20 or 30 years from now is worth very little today. But 
this is not the case for low interest rates. For example, if R is 3 percent, the 
PDV of $1 paid 20 years from now is about 55 cents. In other words, if 55 
cents were invested now at the rate of 3 percent, it would yield about $1 
after 20 years. 
  
Valuing Payment Streams 
 

 
 
Which payment stream in the table above would you prefer to receive?  
 

 
 
The answer depends on the interest rate. For interest rates of 10 percent 
or less, Stream B is worth more; for interest rates of 15 percent or more, 
Stream A is worth more. Why? Because even though less is paid out in 
Stream A, it is paid out sooner. 
  
Example : The Value of Lost Earnings  
In this example, Harold Jennings died in an automobile accident on 
January 1, 1996, at the age of 53. The PDV of his lost earnings, from 1996 
until retirement at the end of 2003 is calculated as follows: 
 

 
 
where W0 is his salary in 1996, g is the annual percentage rate at which his 
salary is likely to have grown (so that W0(1 + g) would be his salary in 
1997, W0(1 + g)2 his salary in 1998, etc.), and m1, m2, . . . , m7 are 
mortality rates, i.e., the probabilities that he would have died from some 
other cause by 1997, 1998, . . . , 2003. By summing the last column, we 
obtain a PDV of $650,254. 
  
THE VALUE OF A BOND 
bond - Contract in which a borrower agrees to pay the bondholder (the 
lender) a stream of money.  
 
Present Value of the Cash Flow from a Bond 
 

 
Because most of the bond’s payments occur in the future, the present  
discounted value declines as the interest rate increases. Fr example, if the 
interest rate is 5 percent, the PDV of a 10-year bond paying $100 per year 
on a principal of $1000 is $1386. At an interest rate of 15 percent, the PDV 
is $749. 
 
Perpetuities 
Perpetuity -  Bond paying out a fixed amount of money each year, forever. 
 
PDV So if the interest rate is 5 percent, the perpetuity is worth $100/(.05) 
= $2000, but if the interest rate is 20 percent, the perpetuity is worth only 
$500. 
 
The Effective Yield on a Bond 
Suppose the market price—and thus the value—of the perpetuity is P. 
Then from equation (15.2), P = $100/R, and R = $100/P. Thus, if the 
price of the perpetuity is $1000, we know that the interest rate is R = 
$100/$1000 = 0.10, or 10 percent. This interest rate is called the 
effective yield, or rate of return. 
 
effective yield  - (or rate of return) Percentage return that one receives by 
investing in a bond. 
 
If the price of the bond is P, we write equation (15.1) as: 
 

 
The more risky an investment, the greater the return that an investor 
demands. As a result, riskier bonds have higher yields. 
 
The Effective Yield on a Bond 
The effective yield is the interest rate that equates the present value of 
the bond’s payment stream with the bond’s market price. The figure 
shows the present value of the payment stream as a function of the 
interest rate. The effective yield is found by drawing a horizontal line at 
the level of the bond’s price. For example, if the price of this bond were 
$1000, its effective yield would be 10 percent.If the price were $1300, the 
effective yield would be about 6 percent. If the price were $700, it would 
be 16.2 percent. 
 



 Masterbook of Business and Industry (MBI) 

  

Muhammad Firman   (University of Indonesia -  Accounting )                      734 

 

 
Example : The Yield on corporate bonds 
 

 
 
The yield on the General Electric bond is given by the following equation 
To find the effective yield, we must solve this equation for R. The solution 
is approximately R* = 5.256 percent. The yield on the General Electric 
bond is given by the following equation R* = 9.925 percent. The yield on 
the Ford bond was much higher because the Ford bond was much riskier. 
  
THE NET PRESENT VALUE CRITERION FOR CAPITAL INVESTMENT 
DECISIONS 
net present value (NPV) criterion - Rule holding that one should invest if 
the present value of the expected future cash flow from an investment is 
larger than the cost of the investment. 
 
Suppose a capital investment costs C and is expected to generate profits 
over the next 10 years of amounts π1, π2, . . . , π10.   where R is the 
discount rate that we use to discount the future stream ofprofits. Equation 
(15.3) describes the net benefit to the firm from the investment. The firm 
should make the investment only if that net benefit is positive—i.e., only if 
NPV > 0. 
 
Determining the Discount Rate 
discount rate - Rate used to determine the value today of a dollarreceived 
in the future. opportunity cost of capital Rate of return that one could earn 
by investing in an alternate project with similar risk. 
  
The Electric Motor Factory 
Initial investment of $10 million. 8000 electric motors per month are 
produced and sold for $52.50 over the next 20 years. Production cost 
is $42.50 per unit, for a profit of $80,000 per month. Factory can be 
sold for scrap (with certainty) for $1 million after it becomes obsolete. 
 
Net Present Value of a Factory 
 

 
The Electric Motor Factory The NPV of a factory is the present discounted 
value of all the cash flows involved in building and operating it. Here it is 
the PDV of the flow of future profits less the current cost of construction. 
The NPV declines as the discount rate increases. At discount rate R*, the 
NPV is zero.  

 
For discount rates below 7.5 percent, the NPV is positive, so the firm 
should invest in the factory. For discount rates above 7.5 percent, the NPV 
is negative, and the firm should not invest. R* is sometimes called the 
internal rate of return on the investment. 
  
Real versus Nominal Discount Rates 
In our electric motor factory example, we assumed that future cash flows 
are certain, so that the discount rate R should be a risk-free interest rate, 
such as on government bonds. Suppose that rate is 9%. The discount rate 
should therefore be the real interest rate on government bonds. The 9% 
includes inflation. The real interest rate is the nominal rate minus 
theexpected rate of inflation. If we expect inflation to be 5 percent per 
year on average, the real interest rate would be 9 − 5 = 4 percent. This is 
the discount rate that should be used to calculate the NPV of the 
investment in the electric motor factory. Note from Figure 15.3 that at this 
rate the NPV is clearly positive, so the investment should be undertaken. 
  
Negative Future Cash Flows 
Negative future cash flows create no problem for the NPV rule; they are 
simply discounted, just like positive cash flows. Suppose that our electric 
motor factory will take a year to build: $5 million is spent right away, and 
another $5 million is spent next year. Also, suppose the factory is expected 
to lose $1 million in its first year of operation and $0.5 million in its second 
year. Afterward, it will earn $0.96 million a year until year 20, when it will 
be scrapped for $1 million, as before. (All these cash flows are in real 
terms.)  
  
risk premium - Amount of money that a risk-averse individual will pay to 
avoid taking a risk. 
 
diversifiable risk - Risk that can be eliminated either by investing in many 
projects or by holding the stocks of many companies.  
 
nondiversifiable risk - Risk that cannot be eliminated by investing in many 
projects or by holding the stocks of many companies. 
 
Because investors can eliminate diversifiable risk, assets that have only 
diversifiable risk tend on average to earn a return close to the risk-free 
rate. If the project’s only risk is diversifiable, the opportunity cost is the 
risk-free rate. No risk premium should be added to the discount rate. For 
capital investments, nondiversifiable risk arises because a firm’s profits 
tend to depend on the overall economy. To the extent that a project has 
nondiversifiable risk, the opportunity cost of investing in that project is 
higher than the risk-free rate. Thus a risk premium must be included in the 
discount rate. 
  
The Capital Asset Pricing Model 
Capital Asset Pricing Model (CAPM) Model in which the risk premium for a 
capital investment depends on the correlation of the investment’s return 
with the return on the entire stock market. The expected return on the 
stock market is higher than the risk-free rate. Denoting the expected 
return on the stock market by rm and the risk-free rate by rf , the risk 
premium on the market is rm  rf. This is the additional expected return you 
get for bearing the nondiversifiable risk associated with the stock market. 
The CAPM summarizes the relationship between expected returns 
and the risk premium by the following equation: where ri is the expected 
return on an asset. The equation says that the risk premium on the asset 
(its expected return less the risk-free rate) is proportional to the risk 
premium on the market. 
 
ADJUSTMENTS FOR RISK 
asset beta - A constant that measures the sensitivity of an asset’sreturn to 
market movements and, therefore, the asset’s nondiversifiable risk.  
 
If a 1-percent rise in the market tends to result in a 2-percent rise in 
the asset price, the beta is 2. 
 
The Risk-Adjusted Discount Rate - Given beta, we can determine the 
correct discount rate to use in computing an asset’s net present value. 
That discount rate is the expected return on the asset or on another asset 
with the same risk. It is therefore the risk-free rate plus a risk premium to 
reflect nondiversifiable risk.  
 
company cost of capital - Weighted average of the expected return on a 
company’s stock and the interest rate that it pays for debt. 
  
Example : Capital Investment in the disposable diaper industry 
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Some of this risk is nondiversifiable. To calculate the risk premium, we will 
use a beta of 1, which is typical for a producer of consumer products of 
this sort. Using 4 percent for the real risk-free interest rate and 8 percent 
for the risk premium on the stock market, our discount rate should be At 
this discount rate, the NPV is clearly negative, so the investment does not 
make sense. 
 
INVESTMENT DECISIONS BY CONSUMERS 
The decision to buy a durable good involves comparing a flow of future 
benefits with the current purchase cost Let’s assume a car buyer values 
the service at S dollars per year. Let’s also assume that the total operating 
expense (insurance, maintenance, and gasoline) is E dollars per year, that 
the car costs $20,000, and that after six years, its resale value will be 
$4000. The decision to buy the car can then be framed in terms of net 
present value: What discount rate R should the consumer use? The 
consumer should apply the same principle that a firm does: The discount 
rate is the opportunity cost of money, the return that could be earned by 
investing the money in another asset. 
  
Example : Choosing air Conditioner and a new car 
Assuming an eight-year lifetime and no resale, the PDV of the cost of 
buying and operating air conditioner i is where Ci is the purchase price of 
air conditioner i and OCi is its average annual operating cost. The preferred 
air conditioner depends on your discount rate. A high discount rate would 
make the present value of the future operating costs smaller. In this case, 
you would probably choose a less expensive but relatively inefficient unit. 
As with air conditioners, a consumer can compare two or more cars by 
calculating and comparing the PDV of the purchase price and expected 
average annual operating cost for each. 
  
 
1.The NPV of a College Education  
Let’s assume that the total economic cost of attending college to be 
$40,000 per year for each of four years. A college graduate will on average 
earn about $20,000 per year more than a high school graduate. For 
simplicity we will assume that this $20,000 salary differential persists for 
20 years. In that case, the NPV (in $1000s) of investing in a college 
education is A reasonable real discount rate would be about 5 percent. 
This rate would reflect the opportunity cost of money for many 
households. The NPV is then about $66,000. A college education is an 
investment with close to free entry. In markets with free entry, we should 
expect to see zero economic profits, which implies that investments will 
earn a competitive return.  
 
human capital - Knowledge, skills, and experience that make an individual 
more productive and thereby able to 
earn a higher income over a lifetime. 
  
INTERTEMPORAL PRODUCTION DECISIONS— DEPLETABLE RESOURCES 
Production decisions often have intertemporal aspects— production today 
affects sales or costs in the future. Intertemporal production decisions 
involve comparisons between costs and benefits today with costs and 
benefits in the future.  
 
The Production Decision of an Individual Resource Producer 
How fast must the price rise for you to keep the oil in the ground? 
 
Your production decision rule is: Keep all your oil if you expect its price 
less its extraction cost to rise faster than the rate of interest. Extract and 
sell all of it if you expect price less cost to rise at less than the rate of 
interest. Letting Pt be the price of oil this year, Pt+1 the price next year, 
and c the cost of extraction 
 
The Behavior of Market Price 
 
Price of an Exhaustible Resource (Part I) 

 
 
Price less marginal cost must rise at exactly the rate of interest. The 
marginal cost of extraction is c, and the price and total quantity produced 
are initially P0 and Q0. 
 
 
 

Price of an Exhaustible Resource (Part II) 
 

 
 
Part (a) shows the net price, P − c, rising over time at the rate of interest.  
In a competitive market, price less marginal production cost will rise at the 
rate of interest. Part (b) shows the movement up the demand curve as 
price rises and the quantity demanded falls. This continues until time T, 
when all the oil has been used up and the price PT is such thatdemand is 
just zero. 
 
User Cost 
user cost of production-  Opportunity cost of producing and selling a unit 
today and so making it unavailable for production and sale in the future. In 
Figure 15.4, user cost is the difference between price and marginal 
production cost. It rises over time because as the resource remaining in 
the ground becomes scarcer, the opportunity cost of depleting another 
unit becomes higher. 
 
Resource Production by a Monopolist 
Since the monopolist controls total output, it will produce so that marginal 
revenue less marginal cost—i.e., the value of an incremental unit of 
resource—rises at exactly the rate of interest: (MR If marginal revenue less 
marginal cost rises at the rate of interest, price less marginal cost will rise 
at less than the rate of interest. We thus have the interesting result that a 
monopolist is more conservationist than a competitive industry. In 
exercising monopoly power, the monopolist starts out charging a higher 
price and depletes the resource more slowly. 
 
Example : How depletable are depletable resources ? 
For resources that are more depleatable, the user cost of production can 
be a significant component of the market price. If the market is 
competitive, user cost can be determined from the economic rent earned 
by the owners of resource bearing lands. For crude oil and natural gas, the 
user cost is a substantial component of price. For the other resources, it is 
small and in some cases almost negligible. Although most of these 
resources have experienced sharp price fluctuations, user cost had almost 
nothing to do with those fluctuations. 

 
 
HOW ARE INTEREST RATES DETERMINED? 
 
Supply and Demand for Loanable Funds 
 
An interest rate is the price that borrowers pay lenders to use their funds. 
Market interest rates are determined by the demand and supply of 
loanable funds. Households supply funds in order to consume more in the 
future; the higher the interest rate, the more they supply. Households and 
firms both demand funds, but the higher the interest rate, the less they 
demand. Shifts in demand or supply cause changes in interest rates. 
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GENERAL EQUILIBRIUM ANALYSIS 
partial equilibrium analysis - Determination of equilibrium prices and 
quantities in a market independent of effects from other markets. 
 
general equilibrium analysis - Simultaneous determination of the prices 
and quantities in all relevant markets, taking feedback effects into 
account. 
  
Two Interdependent Markets—Moving to General Equilibrium  
 
Two Interdependent Markets: (a) Movie Tickets and (b) DVD Rentals 
 
 

 
 
When markets are interdependent, the prices of all products must be 
simultaneously determined. Here a tax on movie tickets shifts the supply 
of movies upward from SM to S*M, as shown in (a). The higher price of 
movie tickets ($6.35 rather than $6.00) initially shifts the demand for DVDs 
upward (from DV to D’V ), causing the price of DVDs to rise (from $3.00 to 
$3.50), as shown in (b).  
 
The higher video price feeds back into the movie ticket market, causing 
demand to shift from DM to D’M and the price of movies to increase from 
$6.35 to $6.75. This continues until a general equilibrium is reached, as 
shown at the intersection of D*M and S*M in (a), with a movie ticket of 
$6.82, and the intersection of D*V and SV in (b), with a DVD price of $3.58. 
 
Reaching General Equilibrium 
To find the general equilibrium prices (and quantities) in practice, we must 
simultaneously find two prices that equate quantity demanded and 
quantity supplied in all related markets. For our two markets, we need to 
find the solution to four equations (supply of movie tickets, demand for 
movie tickets, supply of DVDs, and demand for DVDs). Movies and DVDs 
are substitute goods. If the goods in question are complements, a partial 
equilibrium analysis will overstate the impact of a tax. 
  
Example :  Global Market for Ethanol 
The world ethanol market is dominated by Brazil and the United States, 
which accounted for over 90 percent of world production in 2005. In 2007, 
about 40 percent of all Brazilian automobile fuel was ethanol, a response 
to the skyrocketing growth in the demand for flex-fuel cars. The Energy 
Policy Act of 2005 required that U.S. fuel production include a minimum 
amount of renewable fuel each year—a stipulation which essentially 
mandated a baseline level of ethanol production. The U.S. regulation of its 

own ethanol market can significantly affect Brazil’s market. This global 
interdependence was made evident by the Energy Security Act of 1979, by 
which the U.S. offered a tax credit of $0.51 per gallon of ethanol. To 
prevent foreign ethanol producers from reaping the benefits of this tax 
credit, the U.S. government imposed a $0.54 per gallon tax on imported 
ethanol. While this policy has benefited corn producers, it is not in the 
interests of U.S. ethanol consumers. It is estimated that whereas Brazil can 
export ethanol for less than $0.90 per gallon, it costs $1.10 to produce a 
gallon of ethanol from Iowa corn. 
 
Removing the Ethanol Tariff on Brazilian Exports 
If U.S. tariffs on ethanol produced abroad were to be removed, Brazil 
would export much more ethanol to the United States, displacing much of 
the more expensive corn-based ethanol produced domestically. As a 
result, the price of ethanol in the U.S. would fall, benefiting U.S. 
 

 
 
EFFICIENCY IN EXCHANGE 
 
exchange economy - Market in which two or more consumers trade two 
goods among themselves. 
 
efficient (or Pareto efficient) allocation - Allocation of goods in which 
no one can be made better off unless someone else is made worse off. 
  
The Advantages of Trade 
 

 
 
The Edgeworth Box Diagram 
Edgeworth box  Diagram showing all possible allocations of either two 
goods between two people or of two inputs between two production 
processes. 
  

 
 
Each point in the Edgeworth box simultaneously represents James’s and  
Karen’s market baskets of food and clothing. At A, for example, James 
has 7 units of food and 1 unit of clothing, and Karen 3 units of foodand 5 
units of clothing.  
 
 
 

CHAPTER 16 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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Efficiency in Exchange 
 

 
 
The Edgeworth box illustrates the possibilities for bothconsumers to 
increase their satisfaction by trading goods. If A gives the initial allocation 
of resources, the shaded area describes all mutually beneficial trades. 
 
The Contract Curve 
The contract curve contains all allocations for which consumers’ 
indifference curves are tangent. Every point on the curve is efficient 
because one person cannot be made better off without making the other 
person worse off. 
 

 
 
contract curve -  Curve showing all efficient allocations of goods between 
two consumers, or of two inputs between two production functions. 
  
Consumer Equilibrium in a Competitive Market  
 
Competitive Equilibrium 
 

 
 
In a competitive market the prices of the two goods determine the terms 
of exchange among consumers. If A is the initial allocation of goods and 
the price line PP′ represents the ratio of prices, the competitive market will 
lead to an equilibrium at C, the point of tangency of both indifference 
curves. As a result, the competitive equilibrium is efficient. 
 
Consumer Equilibrium in a Competitive Market 
excess demand - When the quantity demanded of a good exceeds the 
quantity supplied. 
 
excess supply - When the quantity supplied of a good exceeds the 
quantity demanded. 
  
EFFICIENCY IN EXCHANGE 
 
The Economic Efficiency of Competitive Markets 
If everyone trades in the competitive marketplace, all mutually beneficial 

trades will be completed and the resulting equilibrium allocation of 
resources will be economically efficient. 
 
Let’s summarize what we know about a competitive equilibrium from the  
consumer’s perspective: 
1. Because the indifference curves are tangent, all marginal rates of 
substitution between consumers are equal. 
 
2. Because each indifference curve is tangent to the price line, 
eachperson’s MRS of clothing for food is equal to the ratio of the prices  of 
the two goods. 
 
welfare economics -  Normative evaluation of markets and economic 
policy 
  

 
 
The Utility Possibilities Frontier 
 

 
 
The utility possibilities frontier shows the levels of satisfaction that each 
of two people achieve when they have traded to an efficient outcomeon 
the contract curve. Points E, F, and G correspond to points on the contract 
curve and are efficient. Point H is inefficient because any trade within the 
shaded area will make one or both people better off.  
 
utility possibilities frontier -  Curve showing all efficient allocations of 
resources measured in terms of the utility levels of twoindividuals. 
 
social welfare function  Measure describing the well-being of society as a 
whole in terms of the utilities of individual members. 
 

 
  
Equity and Perfect Competition 
If individual preferences are convex, then every efficient allocation 
(every point on the contract curve) is a competitive equilibrium for some 
initial allocation of goods. Literally, this theorem tells us that any 
equilibrium deemed to be equitable can be achieved by a suitable 
distribution of resources among individuals and that such a distribution 
need not in itself generate inefficiencies. Unfortunately, all programs that 
redistribute income in our society areeconomically costly. 
  
Input Efficiency 
technical efficiency -  Condition under which firms combine inputs to 
produce a given output as inexpensively as possible. 
 
If producers of food and clothing minimize production costs, they will use 
combinations of labor and capital so that the ratio of the marginal 
products of the two inputs is equal to the ratio of the input prices:  
 

 
But we also showed that the ratio of the marginal products of the two 
inputs is equal to the marginal rate of technical substitution of labor for 
capital MRTSLK. As a result, 
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The Production Possibilities Frontier 
production possibilities frontier - Curve showing the combinations of two 
goods that can be produced with fixed quantities of inputs. The production 
possibilities frontier shows all efficient combinations of outputs. The 
production possibilities frontier is concave because its slope (the marginal 
rate of transformation) increases as the level of production of food 
increases. 
 

 
marginal rate of transformation 
Amount of one good that must be given upto produce one additional unit 
of a second good.  At every point along the frontier, the following 
condition holds: 
 

 
 
Output Efficiency 
 

 
 
The efficient combination of outputs is produced when the marginal rate 
of transformation between the two goods (which measures the cost of 
producing one good relative to the other) is equal to the consumer’s 
marginal rate of substitution (which measures the marginal benefit of 
consuming one good relative to the other). 
 
Output Efficiency - An economy produces output efficiently only if, for 
each consumer 
 

 
 
Efficiency in Output Markets 
When output markets are perfectly competitive, all consumers allocate 
their budgets so that their marginal rates of substitution between two 
goods are equal to the price ratio. For our two goods, food and clothing, 
 

 
 
At the same time, each profit-maximizing firm will produce its output up to 
the point at which price is equal to marginal cost. Again, for our two 
goods, 
 

 
Because the marginal rate of transformation is equal to the ratio of the 
marginal costs of production, it follows that 
 
 

  
 
Competition and Output Efficiency 
 

 
In a competitive output market, people consume to the point where their 
marginal rate of substitution is equal to the price ratio. Producers choose 
outputs so that the marginal rate of transformation is equal to the price 
ratio. Because the MRS equals the MRT, the competitive output market is 
efficient. Any other price ratio will lead to an excess demand for one good 
and an excess supply of the other. 
 
THE GAINS FROM FREE TRADE 
 
Comparative Advantage 
comparative advantage is Situation in which Country 1 has an advantage 
over Country 2 in producing a good because the cost of producing the 
good in 1, relative to the cost of producing other goods in 1, is lower than 
the cost of producing the good in 2, relative to the cost of producing other 
goods in 2. 
 
absolute advantage  is Situation in which Country 1 has an advantage over 
Country 2 in producing a good because the cost of producing the good in 1 
is lower than the cost of producing it in 2. 
  

 
 
What Happens when Nations Trade 
The comparative advantage of each country determines what happens 
when they trade. The outcome will depend on the price of each good 
relative to the other when trade occurs. 
  
An Expanded Production Possibilities Frontier 
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Without trade, production and consumption are at point A, where the 
price of wine is twice the price of cheese. With trade at a relative price of 1 
cheese to 1 wine, domestic production is now at B, while domestic 
consumption is at D. Free trade has allowed utility to increase from U1 to 
U2.  
 
Example : Trading tasks and iPod production 
 

 
 
Example : The Costs and benefits of special protection 
 

 
 
AN OVERVIEW—THE EFFICIENCY OF COMPETITIVE MARKETS 
It is essential to review our understanding of the workings of the 
competitive process. We thus list the conditions required for economic 
efficiency in exchange, in input markets, and in output markets. 
 
1. Efficiency in exchange: All allocations must lie on the exchange contract 
curve so that every consumer’s marginal rate of substitution of food for 
clothing is the same: 
 

 
 
A competitive market achieves this efficient outcome because, for 
consumers, the tangency of the budget line and the highest attainable 
indifference curve assure that: 
  

 
 
2. Efficiency in the use of inputs in production: Every producer’s marginal 
rate of technical substitution of labor for capital is equal in the production 
of both goods:  
 

 
 
A competitive market achieves this efficient outcome because each 
producer maximizes profit by choosing labor and capital inputs so that the 
ratio of the input prices is equal to the marginal rate of technical 
substitution: 
  

 
 
3. Efficiency in the output market: The mix of outputs must be chosen so 
that the marginal rate of transformation between outputs is equal to 
consumers’ marginal rates of substitution: 
 

 
 
A competitive market achieves this efficient outcome because 
profitmaximizing producers increase their output to the point at which 
marginal cost equals price: 

 
 
WHY MARKETS FAIL 
 
Market Power 
Suppose that unions gave workers market power over the supply of their 
labor in the production of food. Too little labor would then be supplied to 
the food industry at too high a wage and too much labor to the clothing 
industry at too low a wage. In the clothing industry, the input efficiency 
conditions would be satisfied. In the food industry, the wage paid would 
be greater than the wage paid in the clothing industry. The result is input 
inefficiency because efficiency requires that the marginal rates of technical 
substitution be equal in the production of all goods. 
 
Incomplete Information 
If consumers do not have accurate information about market prices or 
product quality, the market system will not operate efficiently. This lack of 
information may give producers an incentive to supply too much ofsome 
products and too little of others. In other cases, while some consumers 
may not buy a product even though they would benefit from doing so, 
others buy products that leave them worse off. 
  
Externalities 
Sometimes, however, market prices do not reflect the activities of either 
producers or consumers. There is an externality when a consumption or 
production activity has an indirect effect on other consumption or 
production activities that is not reflected directly in market prices. 
 
Public Goods 
Market failure arises when the market fails to supply goods that many 
consumers value.  
 
public good - Nonexclusive, nonrival good that can be made available 
cheaply but which, once available, is difficult to prevent others from 
consuming.  
 

 
 
QUALITY UNCERTAINTY AND THE MARKET FOR LEMONS 
asymmetric information - Situation in which a buyer and a seller possess 
different information about a transaction. 
 
The Market for Used Cars 
 

 
When sellers of products have better information about product quality 
than buyers, a ―lemons problem‖ may arise in which lowquality goods 
drive out high quality goods. In (a) the demand curve for high-quality cars 
is DH. However, as buyers lower their expectations about the average 
quality of cars on the market, their perceived demand shifts to DM. 
  
Likewise, in (b) the perceived demand curve for low-quality cars shiftsfrom 
DL to DM. As a result, the quantity of high-quality cars sold falls from 
50,000 to 25,000, and the quantity of lowquality cars sold increases from 
50,000 to 75,000. Eventually, only low quality cars are sold. 

CHAPTER 17 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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The Market for Used Cars 
The lemons problem: With asymmetric information, low-quality goods can 
drive highquality goods out of the market. 
 
 Implications of Asymmetric Information 
 
Adverse Selection 
adverse selection is Form of market failure resulting when pr ducts of 
different qualities are sold at a single price because of asymmetric 
information, so that too much of the low-quality product and too little of 
the highquality product are sold. 
  
The Market for Insurance 
People who buy insurance know much more about their general health 
than any insurance company can hope to know, even if it insists on a 
medical examination. As a result, adverse selection arises, much as it 
does in the market for used cars. 
 
The Market for Credit 
Credit card companies and banks can, to some extent, use computerized 
credit histories, which they often share with one another, to distinguish 
lowquality from high-quality borrowers. Many people, however, think that 
computerized credit histories invade their privacy. 
  
The Importance of Reputation and Standardization 
Asymmetric information is also present in many other markets. Here are 
just a few examples: 

1. Retail stores: Will the store repair or allow you to return a 
defective product? 

2. Dealers of rare stamps, coins, books, and paintings: Are the 
items real or counterfeit? 

3. Roofers, plumbers, and electricians: When a roofer repairs or 
renovates the roof of your house, do you climb up to check the 
quality of the work? 

4. Restaurants: How often do you go into the kitchen to check if 
the chef is using fresh ingredients and obeying health laws? 

  
Example : lemons in Major league basketball 
Asymmetric information is prominent in the free-agent market. One 
potential purchaser, the player’s original team, has  better information 
about the player’s abilities than other teams have. 
  

 
 
 
MARKET SIGNALING 
market signaling is Process by which sellers send signals to buyers 
conveying information about product quality. To be strong, a signal must 
be easier for highproductivity people to give than for low-productivity 
people to give, so that high-productivity people are more likely to give it. 
  
A Simple Model of Job Market Signaling 
 
Equilibrium 
 
Signaling 
 

 

Education can be a useful signal of the high productivity of a group of  
workers if education iseasier to obtain for thisgroup than for a 
lowproductivity group.In (a), the low-productivitygroup will choose an 
education level of y = 0 because the cost of education is greater than 
the increased earnings resulting from education. 
  

 
 
Education can be a useful signal of the highproductivity of a group 
ofworkers if education is 
easier to obtain for this group than for a lowproductivity group. However, 
in (b), the highproductivity group will choose an education level of y* = 4 
because the gain in earnings is greater than the cost. 
  
A Simple Model of Job Market Signaling 
 
CostBenefit Comparison 
In deciding how much education to obtain, people compare the benefit of 
education with the cost.People in each group make the following cost-
benefit calculation: Obtain the education level y* if the benefit (i.e., the 
increase in earnings) is at least as large as the cost of this education. 
 
Guarantees and Warranties 
Firms that produce a higher-quality, more dependable product must make 
consumers aware of this difference. But how can they do it in a convincing 
way? The answer is guarantees and warranties. Guarantees and 
warranties effectively signal product quality because an extensive 
warranty is more costly for the producer of a low-quality item than for the 
producer of a high-quality item. 
  
Example : Working into the night : 
Job market signaling does not end when one is hired. This is especially true 
for workers in knowledge-based fields such as engineering, computer 
programming, finance, law, management, and consulting. Given this 
asymmetric information, what policy should mployers use to determine 
promotions and salary increases? Workers can often signal talent and 
productivity by working harder and longer hours. Employers rely 
increasingly on the signaling value of long hours as rapid technological 
change makes it harder for them to find other ways of assessing workers’ 
skills and productivity. The worker will know more about his abilities than 
the employer. 
  
MORAL HAZARD 
moral hazard - When a party whose actions are unobserved can affect the 
probability or magnitude of a payment associated with an event. 
 
The Effects of Moral Hazard 
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Moral hazard alters the ability of markets to allocate resources efficiently. 
D gives the demand for automobile driving. With no moral hazard, the 
marginal cost of transportation MC is $1.50 per mile; the driver drives 100 
miles, which is the efficient amount. With moral hazard, the driver 
perceives the cost per mile to be MC = $1.00 and drives 140 miles. 
  
Example : Reducing mora hazard  warranties for animal health 
For buyers of livestock, information about the animals’ health is very 
important. Because of asymmetric information in the livestock market, 
most states require warranties on the sale of, Although warranties solve 
tlhivee sptroocbkle. m of the seller having better information than the 
buyer, they also create a form of moral hazard. In response to the moral 
hazard problem, many states have modified their animal warranty laws by 
requiring sellers to tell buyers whether livestock are diseased at thetime of 
sale. 
  
THE PRINCIPALAGENT PROBLEM 
principalagent problem - Problem arising when agents (e.g., a firm’s 
managers) pursue their own goals rather than the goals of principals (e.g., 
the firm’s owners). 
 
Agent -  Individual employed by a principal to achieve the principal’s 
objective. 
 
Principal -  Individual who employs one or more agents to achieve an 
objective. 
  
The PrincipalAgent Problem in Private Enterprises 
Most large firms are controlled by management. Managers of private 
enterprises can thus pursue their own objectives. However, there are 
limitations to managers’ ability to deviate from the objectives of 
owners.First, stockholders can complain loudly when they feel that 
managers are behaving improperly. Second, a vigorous market for 
corporate control can develop. Third, there can be a highly developed 
market for managers. 
  
Example : CEO Salaries 
 CEO compensation has increased sharply over time. For years, many 
economists believed that executive compensation reflected an 
appropriate reward for talent. Recent evidence, however, suggests that 
managers have been able to increase their power over board  of directors 
and have used that power to extract compensation packages that are out 
of line with their economic contributions. First, most boards of directors 
do not have the necessary information or independence to negotiate 
effectively with managers. Second, managers have introduced forms of 
compensation that camouflage the extraction of rents from shareholders. 
  
The PrincipalAgent Problem in Public Enterprises 
The principalagent framework can also help us understand the behavior of 
the managers of public organizations. Although the public sector lacks 
some of the market forces that keep private managers in line, government 
agencies can still be effectively monitored. First, managers of government 
agencies care about more than just the size of their agencies. Second, 
much like private managers, public managers are subject to the rigors of 
the managerial job market. 
  
Example : Managers of nonprofit hospitals as a agents  
Do the managers of nonprofit organizations have the same goals as those 
of for-profit organizations? In a study of 725 hospitals, from 14 major 
hospital chains, researchers compared the return on investment and 
average costs of nonprofit and for-profit hospitals to determine if they 
performed differently.The study found that after adjusting for services 
performed, the average cost of a patient day in nonprofit hospitals was8 
percent higher than in for-profit hospitals. Without the competitive forces 
faced by for-profit hospitals, nonprofit hospitals may be less cost-
conscious and therefore less likely to serve appropriately as agents for 
their principals—namely, society at large. 
  
Incentives in the PrincipalAgent Framework 
 

 
 
Suppose, for example, that the owners offer the repairperson the 
following payment scheme:  
 

 
Under this system, the repairperson will choose to make a high level of 
effort. 
 
Incentives in the PrincipalAgent Framework 
This is not the only payment scheme that will work for the owners, 
however. Suppose they contract to have the worker participate in the 
following revenue-sharing arrangement. When revenues are greater than 

 
(Otherwise, the wage is zero.) 

 
In this case, if the repairperson makes a low effort, he receives an 
expected payment of $1000. But if he makes a high level of effort, his 
expected payment is $12,000 
  
MANAGERIAL INCENTIVES IN AN INTEGRATED FIRM 
horizontal integration - Organizational form in which several plants 
produce the same or related products for a firm.  
 
vertical integration - Organizational form in which a firm contains several 
divisions, with some producing parts and components that others use to 
produce finished products. 
 
Asymmetric Information and Incentive Design in the Integrated Firm 
In an integrated firm, division managers are likely to have better 
information about their different operating costs and production potential 
than central management has. This asymmetric information causes two 
problems. 
 
1. How can central management elicit accurate information about 
divisional operating costs and production potential from divisional 
managers? 
 
2. What reward or incentive structure should central management use to 
encourage divisional managers to produce as efficiently as possible? 
  
For example, if the manager’s estimate of the feasible production levelis 
Qf, the annual bonus in dollars, B, might be 

 
where Q is the plant’s actual output, 10,000 is the bonus when output is at 
capacity, and .5 is a factor chosen to reduce the bonus if Q isbelow Qf. We 
will use a slightly more complicated formula than the one in (17.3) to 
calculate the bonus: 
 

 
 
The parameters (.3, .2, and .5) have been chosen so that each manager has 
the incentive to reveal the true feasible production level and to make Q, 
the actual output of the plant, as large as possible 
 
Incentive Design in an Integrated Firm 
 

 
 
A bonus scheme can be designed that gives a manager the incentive to 
estimate accurately the size of the plant. If the manager reports a feasible 
capacity of 20,000 units per year, equal to the actual capacity, then the 
bonus will be maximized (at $6000).  
 
Applications 
Companies are learning that bonus schemes provide better results.The 
salesperson can be given an array of numbers showing the bonus as a 
function of both the sales target chosen by the salesperson and the actual 
level of sales. Salespeople will quickly figure out that they do best by 
reporting feasible sales targets and then working as hard as possible to 
meet them. 
 
ASYMMETRIC INFORMATION IN LABOR MARKETS: EFFICIENCY WAGE 
THEORY 
efficiency wage theory -  Explanation for the presence of unemployment 
and wage discrimination which recognizes that labor productivity may be 
affected by the wage rate. 
 
shirking model - Principle that workers still have an incentive to shirk if a 
firm paysthem a market-clearing wage, because fired workers can be hired 
somewhere else for the same wage. 
 
efficiency wage - Wage that a firm will pay to an employee as an incentive 
not to shirk. 
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Unemployment in a Shirking Model 
 

 
 
Unemployment can arise in otherwise competitive labor markets when 
employers cannot accurately monitor workers. Here, the ―no shirking 
constraint‖ (NSC) gives the wage necessary to keep workers from shirking. 
The firm hires Le workers (at a higher than competitive efficiency wage 
we), creating L* − Le of unemployment. 
  
Example : Efficiency Wages at Ford motor company 
One of the early examples of the payment of efficiency wages canbe found 
in the history of Ford Motor Company. Ford needed to maintain a stable 
workforce, and Henry Ford (and his business partner James Couzens) 
provided it. In 1914, when the going wage for a day’s work in 
industryaveraged between $2 and $3, Ford introduced a pay policy of 
$5 a day. The policy was prompted by improved labor efficiency, not 
generosity. Although Henry Ford was attacked for it, his policy succeeded. 
His workforce did become more stable, and thepublicity helped Ford’s 
sales.  
 
 

 
 
 
EXTERNALITIES 
externality - Action by either a producer or a consumer which affects other 
producers or consumers, but is not accounted for in the market price. 
 
Negative Externalities and Inefficiency 
marginal external cost - Increase in cost imposed externally as one or more 
firms increase output by one unit. 
 
marginal social cost - Sum of the marginal cost of production and the 
marginal external cost. 
  
External Cost  
 

 
 
When there are negative externalities, the marginal social cost MSC is 
higher than the marginal cost MC. The difference is the marginal external 
cost MEC. In (a), a profitmaximizing firm produces at q1, where price is 
equal to MC. The efficient output is q*, at which price equals MSC.  
 
 
 

 

 
In (b), the industry’s competitive output is Q1,at the intersection of 
industry supply MCI and demand D. However, the efficient output Q* is 
lower, at the intersection of demand and marginal social cost MSCI. 
 
Positive Externalities and Inefficiency 
marginal external benefit - Increased benefit that accrues to other parties 
as a firm increases output by one unit. 
 
marginal social benefit  Sum of the marginal private benefit plus the 
marginal external benefit. 
  
External Benefits 
 

 
When there are positive externalities, marginalsocial benefits MSB are 
higher than marginalbenefits D. The difference is the marginal external 
benefit MEB. The price P1 results in a level of repair, q1. A lower price, P*, 
is required to encourage the efficient level of supply, q*. 
  
Example : Sulfur Dioxide Emissions Reductions 

 
 
The efficient sulfur dioxide concentration equates the marginal abatement 
cost to the marginal external cost. Here the marginal abatement cost 

CHAPTER 18 

INTRODUCTION TO DEVELOPMENT ECONOMICS 
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curve is a series of steps, each representing the use of a different 
abatement technology.  
WAYS OF CORRECTING MARKET FAILURE  
 
The Efficient Level of Emissions 
 

 
The efficient level of factory emissions is the level that  equates the 
marginal external cost of emissions MEC to the benefit associated with 
lower abatement costs MCA. The efficient level of 12 units is E*. 
  
WAYS OF CORRECTING MARKET FAILURE 
 
An Emissions Standard 
emissions standard - Legal limit on the amount of pollutants that a firm 
can emit. 
 
Standards and Fees 
 

 
The efficient level of emissions at E* can be achieved through either an 
emissions fee or an emissions standard. Facing a fee of $3 per unit of 
emissions, a firm reduces emissions to the point at which the fee is equal 
to the marginal cost of abatement. The same level of emissions reduction 
can be achieved with a standard that limits emissions to 12 units. 
  
An Emissions Fee 
emissions fee - Charge levied on each unit of a firm's emissions.  
 
The Case for Fees 
 

 
With limited information, a policymaker may be faced with the choice of 
either a single emissions fee or a single emissions standard for all firms. 
The fee of $3 achieves a total emissions level of 14 units more cheaply 
than a 7-unit-perfirm emissions standard. With the fee, the firm with a 
lower abatement cost curve (Firm 2) reduces emissions more than the firm 
with a higher cost curve (Firm 1). 
  

 
The Case for Standards When the government has limited information 
about the costs and benefits of pollution abatement, either a standard or a 
fee may be preferable. The standard is preferable when the 
marginalexternal cost curve is steep and the marginal abatement cost 
curve is relatively flat. Here a 12.5 percent error in setting the standard 
leads to extra social costs of triangle ADE. The same percentage error in 
setting a fee would result in excess costs of ABC.  
 
Tradeable Emissions Permits 
tradeable emissions permits - System of marketable permits, allocated 
among firms, specifying the maximum level of emissions that can be 
generated. Marketable emissions permits create a market for externalities. 
This market approach is appealing because it combines some of the 
advantageous features of a system of standards with the cost advantages 
of a fee system. 
 
Example : Reducing Sulfur dioxide emissions in Beijing 
Sulfur dioxide emissions produced through the burning of coal for use in 
electric power generation and the wide use of coal-based home furnaces 
have caused a huge problem in Beijing as well as other cities in China. Over 
the long term, the key to solving Beijing’s problem is to replace coal with 
cleaner fuels, to encourage the use of public transportation, and to 
introduce fuelefficient hybrid vehicles. 
  
Price of Tradeable Emissions Permits 
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The price of tradeable permits for sulfur dioxide emissions fluctuated 
between $100 and $200 in the period 1993 to 2003, but then increased 
sharply during 2005 and 2006 in response to an increased demand for 
permits. Since then, the price has fluctuated around $400 to $500 per ton. 
Figure 18.8 
  
The Efficient Amount of Recycling 
As the amount of scrap disposal increases, the marginal private cost, MC, 
increases, but at a much lower rate than the marginal social cost MSC. 
The marginal cost of recycling curve, MCR, shows that as the amount 
of disposal decreases, the amount of recycling increases; the marginal 
cost of recycling increases. 

 
The efficient amount of recycling of scrap material is the amount that  
equates the marginal social cost of scrap disposal, MSC, to the marginal 
cost of recycling, MCR. The efficient amount of scrap for disposal m* is less 
than the amount that will arise in a private market, m1. A refundable fee 
increases the cost of disposal. The individual will reduce disposal and 
increase recycling to the optimal social level m*. 

 
Refundable Deposits 
 

 
The supply of virgin glass containers is given by Sv and the supply of 
recycled glass by Sr. The market supply S is the horizontal sum of these 
two curves. As a result, the market price of glass is P and the equilibrium 
supply of recycled glass is M1. 
 
 

  
 
By raising the relative cost of  disposal and encouraging recycling, the 
refundable deposit increases the supply of recycled glass from Sr to S’r and 
the aggregate supply of glass from S to S’. The price of glass then falls to P’, 
the quantity of recycled glass increases to M*, and the amount of disposed 
glass decreases.  
 
Example : Regulating Municipalm Solid Wastes 
Many other countries have made greater efforts to encourage recycling 
than the United States. A number of proposals to encourage more 
recycling in the United States include a refundable deposit, curbside 
charge, and mandatory separation. Mandatory separation is perhaps the 
least desirable of the three alternatives. A recent case in Perkasie, 
Pennsylvania, shows that recycling programs can indeed be effective. Prior 
to implementation of a program combining all three economic incentives 
just described, the total amount of unseparated solid waste was 2573 tons 
per year. When the program was implemented, this amount fell to 1038 
tons—a 59-percent reduction. As a result, the town saved $90,000 per 
year in disposal costs. 
  
STOCK EXTERNALITIES 
stock externality - Accumulated result of action by a producer or consumer 
which, though not accounted for in the market price, affects other 
producers or consumers. 
  
Stock Buildup and Its Impact 
How does the stock of a pollutant change over time? With ongoing 
emissions, the stock will accumulate, but some fraction of the stock, δ, will 
dissipate each year. Thus, assuming the stock starts at zero, in the first 
year, the stock of pollutant (S) will be just the amount of that year’s 
emissions (E): 
 

 
In general, the stock in any year t is given by the emissions generated that 
year plus the nondissipated stock from the previous year: 
 

 
 


