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This chapter provides an explanation of the microeconomic tools used in the text by reviewing material encountered at the introductory and intermediate levels of learning. These tools provide a deeper understanding of ideas in health economics. This review does not substitute for an introductory course in the principles of economics, and a complete series of principles is necessary for a better understanding. Only by such study can one gain an understanding of the subtleties of the subject as well as the many large ideas that that we simplified for this review. Although we present the material in a way consistent with more detailed and rigorous treatments in a standard microeconomics course, we have eliminated the academic give-and-take of disputes over issues as well as much of the mathematical detail.</para>
<para>Note also that the “Basic Economics Tools” chapters deal mainly with microeconomic issues; we ignore the macroeconomic issues except in the sense that these subjects increasingly overlap. Microeconomic concerns involve individual decision makers such as households and providers, and specific industries such as the health insurance and hospital industries.  Health economics also addresses the problem of the efficient use of scarce resources, which too is a microeconomic issue.</para>
<para>This chapter starts with the concept of scarcity and reviews supply-and-demand analysis. After these introductory treatments of supply and demand, the chapter returns separately to demand first and then to supply, developing the underlying ideas behind these tools. We then combine them into models of market structures, emphasizing those featured in health economics.</para></introduction></section>
<section id="ch02lev1bm" role="bm"><title id="ch02lev1bm.title"/><section id="ch02lev1sec1"><title id="ch02lev1sec1.title">Scarcity and The Production Possibilities Frontier</title>
<para>A fundamental idea in economics is that there is no such thing as a free lunch. The fact that little if anything is free implies that to get something, one must usually give up something else, such as time or other resources. A helpful theoretical tool that illustrates this idea is the production possibilities frontier (PPF).</para>
<para>The PPF illustrates the trade-offs between two categories of goods. The curve shows how our choices are constrained by the fact that we cannot have all of everything we want. The idea that we face resource constraints and must make trade-offs is central to the PPF, but similar ideas also apply to the individual firm or the individual consumer.</para>
<para>We begin the production possibilities problem with a table illustrating a classic dilemma concerning society’s trade-off between guns and butter. <link linkend="ch02table01" preference="1" type="forward">Table <xref linkend="ch02table01" label="2-1"><inst>2-1</inst></xref></link> Shows data on the amounts of guns or butter that a hypothetical society could produce with its resources. Guns and butter refer metaphorically to all goods and services with a military use versus those that have a domestic consumption use. The PPF could in principle also be drawn in many dimensions for many goods. What is essential is that the goods represented exhaustively account for all the goods in the economy.</para>
<para><link linkend="ch02table01" preference="0" type="backward">Table <xref linkend="ch02table01" label="2-1"><inst>2-1</inst></xref></link> illustrates two central ideas. Note first that as the number of guns increases, the number for butter falls, indicating that to produce more of one good we must give up some of the other. The amount of butter given up in order to produce an extra 100 units of guns is called the <emphasis>opportunity cost</emphasis> of 100 units of guns. We can measure opportunity cost per 100 units of guns as here, but more commonly we look at the opportunity cost of the single next unit of guns, called the marginal unit. In either case, the opportunity cost represents what is given up.</para>
<para>The opportunity cost column reporting the costs of each 100 units of guns in terms of butter foregone illustrates a second idea—that of increasing opportunity costs. As the number of guns increases, the opportunity cost gets larger. If society is to increase its production of guns, say from 200 to 300 units, it must transfer the resources, labor, and capital previously used in butter production to gun production. The idea that this is a frontier means that we are representing society’s best possible production. Thus, when we first shift butter resources toward gun production, we can arbitrarily choose to shift those resources relatively best suited to gun production first. By choosing laborers who are handier at gun-making than at butter-making, we will gain the most guns per unit of butter we give up. As we shift more resources toward guns, we will have to dig deeper into our relatively good butter-producing resources, and hence give up greater quantities of butter. Increasing opportunity costs also illustrate the specialization of society’s resources of labor and capital.</para>
<para>We can transfer the data in <link linkend="ch02table01" preference="0" type="backward">Table <xref linkend="ch02table01" label="2-1"><inst>2-1</inst></xref></link> into the graph in <link linkend="fg02_00100" preference="1" type="forward">Figure <xref linkend="fg02_00100" label="2-1"><inst>2-1</inst></xref></link>. Note that if this society devotes all its labor and capital to butter production, the most butter it can produce is 936 units. We represent two numbers—936 units of butter and zero units of guns—by point <emphasis>A</emphasis> in <link linkend="fg02_00100" preference="0" type="forward">Figure <xref linkend="fg02_00100" label="2-1"><inst>2-1</inst></xref></link>. The other points are transferred in the same manner. We assume that the missing points between these data points will fit the same pattern, resulting in the PPF curve.</para>
<table id="ch02table01" label="2-1" float="1" frame="topbot" prefix="Table"><title id="ch02table01.title"><inst>Table 2-1 </inst>Society’s Trade-Off Between Guns and Butter</title><tgroup cols="4" colsep="0" rowsep="0" align="left"><colspec colnum="1" colname="c1" align="left" colwidth="125"/><colspec colnum="2" colname="c2" align="left" colwidth="125"/><colspec colnum="3" colname="c3" align="left" colwidth="125"/><colspec colnum="4" colname="c4" align="left" colwidth="125"/>
	<thead><row rowsep="1"><entry valign="top"><para>Point</para></entry>
	<entry valign="top"><para>Butter</para></entry>
	<entry valign="top"><para>Guns</para></entry>
	<entry valign="top"><para>Opportunity Cost: Butter Given Up to Produce 100 Units of Guns</para></entry></row></thead>

	<tbody><row><entry valign="top"><para>A</para></entry>
	<entry valign="top"><para>936</para></entry>
	<entry valign="top"><para>  0</para></entry>
	<entry><para> </para></entry></row>

	<row><entry valign="top"><para>B</para></entry>
	<entry valign="top"><para>891</para></entry>
	<entry valign="top"><para>100</para></entry>
	<entry valign="top"><para> 45</para></entry></row>

	<row><entry valign="top"><para>C</para></entry>
	<entry valign="top"><para>828</para></entry>
	<entry valign="top"><para>200</para></entry>
	<entry valign="top"><para> 63</para></entry></row>

	<row><entry valign="top"><para>D</para></entry>
	<entry valign="top"><para>732</para></entry>
	<entry valign="top"><para>300</para></entry>
	<entry valign="top"><para> 96</para></entry></row>

	<row><entry valign="top"><para>E</para></entry>
	<entry valign="top"><para>609</para></entry>
	<entry valign="top"><para>400</para></entry>
	<entry valign="top"><para>123</para></entry></row>

	<row><entry valign="top"><para>F</para></entry>
	<entry valign="top"><para>444</para></entry>
	<entry valign="top"><para>500</para></entry>
	<entry valign="top"><para>165</para></entry></row>

	<row><entry valign="top"><para>G</para></entry>
	<entry valign="top"><para>244</para></entry>
	<entry valign="top"><para>600</para></entry>
	<entry valign="top"><para>200</para></entry></row>

	<row><entry valign="top"><para>H</para></entry>
	<entry valign="top"><para>  0</para></entry>
	<entry valign="top"><para>700</para></entry>
	<entry valign="top"><para>244</para></entry></row></tbody></tgroup></table>


Figure 2-1 Society’s Trade-Off Between Guns and Butter. Point X ls Inefficient; Point Y Is Infeasible  (goes about here: same as FGS7 Figure 2-1)
<para>This graph illustrates the idea of no free lunch with the downward slope of the PPF curve. In this example, increased gun production means we must give up some butter production—hence, we get no free lunch. Second, the opportunity cost itself is illustrated in the slope of the curve. For example, the line between points <emphasis>B</emphasis> and <emphasis>C</emphasis> has a slope of 63 (the rise) over 100 (the run), and 63 units of butter per 100 units of guns is the opportunity cost we observed in the table.</para>
<para>The opportunity cost of one single unit of guns is the slope of the PPF at a single point, which equals the slope of a line tangent at that point. Therefore, at point <emphasis>E</emphasis> the opportunity cost is identical to the slope of the tangent line to the PPF at <emphasis>E.</emphasis> Finally, the idea of increasing opportunity cost is illustrated by the bowed-out shape of the PPF, showing its concavity to the origin. Recall that the slope is the opportunity cost. Thus, the slope becoming steeper means that the opportunity cost is increasing. Society could choose any point on the PPF, but society can be at only one point at a time. How society makes and achieves its choice are other matters to discuss, but at present we have merely illustrated the best possible practices of some hypothetical society. An interior point such as <emphasis>X</emphasis> means that the particular society is not doing the best it can; it is inefficient. A point such as <emphasis>Y</emphasis> is unattainable because of insufficient resources to produce the indicated amounts of both guns and butter.<link linkend="ch02sb01" preference="1" type="forward"/><link linkend="ch02table02" preference="1" type="forward"/></para></section>
<sidebar id="ch02sb01" label="2-1" float="1" type="bx1"><inst>Box 2-1</inst>
<title id="ch02sb01.title">There’s Scarcity and Then There’s Real Scarcity</title>
<para>Scarcity is clearly defined in economics; a good or service is “scarce” whenever it has a non-zero opportunity cost. So, goods and services generally are scarce for the very rich, even as much as they are for the very poor. 
However, the way ordinary people use the word scarce is very clear, too … and it can differ from economists’ definitions. If money is scarce, that clearly means tough times. Many students may be surprised to discover just how vast the differences among countries are in terms of income, health, and health expenditures.  Table 2-2 provides examples from a selection of countries across the globe.   Germany and the United States are examples of the industrialized West.  In terms of GDP per capita, adjusted for purchasing power parity, these populations experience two to five times the income of the Russian Federation or Brazil, and about four to six times that of either Albania or China. By far the most striking contrast is with the African countries of Ethiopia or Nigeria, who have little to spend on health care, and at the same time experience the largest health and health care deficits.


Table 2-2 There Is a Strikingly Diverse Experience in Income, Health, and Health Care Across the World’s Cultures

	Country
	GDP per capita (in $) 2014
	Health expenditures per person (in $) 2013
	Life expectancy at birth (years) total 2013
	Tuberculosis incidence per 100,000 people 2014
	Infant Mortality rate (deaths per 1,000 live births) 2015

	Afghanistan
	634
	55
	60
	189
	66

	Albania
	4,564
	240
	78
	19
	13

	Bangladesh
	1,087
	32
	71
	227
	31

	Brazil
	11,384
	1,085
	74
	44
	15

	China
	7,590
	367
	75
	68
	9

	Ethiopia
	574
	25
	63
	207
	41

	Germany
	47,822
	5,006
	81
	6
	3

	India
	1,582
	61
	68
	167
	38

	Nigeria
	3,203
	115
	52
	322
	69

	Norway
	97,307
	9,715
	81
	8
	2

	Russian Fed.
	12,376
	957
	71
	84
	8

	United States
	54,630
	9,146
	79
	3
	6


Source: Table constructed from World Health Organization data archive Global Health Observatory Data Repository.  Accessed through http://apps.who.int/gho/data, January 14, 2016.
</para>
<section id="ch02lev1sec2"><title id="ch02lev1sec2.title">Practice With Supply and Demand</title>
<para>The most familiar ideas in economics are supply-and-demand curves. We will illustrate supply-and-demand analysis for a hypothetical market for apples.</para>
<section id="ch02lev2sec1"><title id="ch02lev2sec1.title">The Demand Curve and Demand Shifters</title>
<para>In <link linkend="fg02_00200" preference="1" type="forward">Figure <xref linkend="fg02_00200" label="2-2A"><inst>2-2A</inst></xref></link>, a demand curve illustrates the demand for apples in a hypothetical market for a given period, say one week. The demand curve drawn shows a quantity demanded in this market for this period for each possible price. For example, at a price of $5.25 per bushel, consumers would wish to buy a total of 345 bushels that week. The theory of demand suggests that quantity demanded would be less at higher prices—for example, 215 bushels at a price of $7.50. Some consumers may find that the price rise represents “the last straw” so that they buy none, while others may buy fewer apples than before, and yet others would not change their purchases. It is doubtful that anyone would use the occasion of a price rise as a reason to buy more.
Figure 2-2 Changes in Demand and Supply  (goes </inst><title id="fg02_00100.title">about here: same as FGS7 Figure 2-2)
 </para>
<para>This analysis is done <emphasis>ceteris paribus,</emphasis> meaning that we are assuming that all other things are held constant. The price of apples rises while people’s tastes, perceptions, incomes, and so on stay the same. In life, it is common for two or more things to change at the same time. If, for example, the price of apples rises at the same time as tastes change, the result would be theoretically ambiguous, meaning that we cannot predict the direction of the change. In contrast, the demand curve depicts the behavior of consumers as price only changes.</para>
<para>As long as people buy less at higher prices, then the demand curve will be downward sloping. In statistical analysis, estimated demand curves are almost always downward sloping. The responsiveness of demand to price is measured by the elasticity. We will discuss elasticity in a later section. Other variables also will affect the demand for apples. For example, the amounts of various foods that people buy may depend on their incomes; richer people tend to buy more. Demand may be affected by the price of other substitutable goods. When any other variable affects demand, its effect will be shown as a shift in the curve. For convenience, we call such variables <emphasis>demand shifters.</emphasis> A list of demand shifters includes the following.</para>
<section id="ch02lev3sec1"><title id="ch02lev3sec1.title"></title><section id="ch02lev4sec1"><title id="ch02lev4sec1.title">Income</title><para><inst>  </inst>People with higher incomes tend to demand more of most goods. Such goods are called <emphasis>normal</emphasis> goods. But some goods, such as used clothing or generic brand goods, are purchased less often when people become richer. Such goods are called <emphasis>inferior</emphasis> goods. Let us assume that apples are normal goods. In <link linkend="fg02_00200" preference="0" type="backward">Figure <xref linkend="fg02_00200" label="2-2A"><inst>2-2A</inst></xref></link>, increased income in the community would tend to shift the demand curve outward.</para></section>
<section id="ch02lev4sec2"><title id="ch02lev4sec2.title">Other Prices</title><para><inst>  </inst>Prices of related goods also will affect demand. Related goods may be either substitutes or complements. If oranges are regarded as substitutes for apples, an increase in the price of oranges would cause the demand for apples to increase, shifting the demand curve to the right. In contrast, a complement is something that is used with apples, such as caramel. If the price of a complement rises, the demand for apples decreases or shifts left.</para></section>
<section id="ch02lev4sec3"><title id="ch02lev4sec3.title">Insurance</title><para><inst>  </inst>A variable that makes no sense for apples but that is essential on a list of demand shifters in health economics is insurance. Insurance reduces the price to the consumer at the point of service; given the lower price, a greater quantity of health care will be demanded. Although one can treat this as a movement down a given demand curve, we show in a later chapter that this is equivalent to a clockwise rotation in the original demand curve. Insurance plans have many complexities beyond changing the consumer’s effective price, and these are also addressed in a later chapter.</para></section>
<section id="ch02lev4sec4"><title id="ch02lev4sec4.title">Tastes</title><para><inst>  </inst>Many other demand shifters may be grouped under the heading of tastes. Tastes can be literally what the word means, as when a new recipe increases interest in apples. The term can be less literal as well, as when we say that an older population has a greater demand for health care because it has a greater taste for health care.</para></section></section></section>
<section id="ch02lev2sec2"><title id="ch02lev2sec2.title">The Supply Curve and Supply Shifters</title>
We approach <para>supply in a similar way. <link linkend="fg02_00200" preference="0" type="backward">Figure <xref linkend="fg02_00200" label="2-2B"><inst>2-2B</inst></xref></link> shows an upward-sloping supply curve for apples. It illustrates, for example, that apple growers would be willing to offer 454 bushels of apples for sale if the price were $6.40. At a higher price, say $8.00, more would be offered. Apple growers might be more willing to divert apples from cider production, to make greater efforts in harvest, or even to bring formerly unprofitable trees into production if the price were higher. Such reasons would suggest an upward-sloping supply curve such as the one shown.</para>
<para>We may likewise generate a list of supply shifters.</para>
<section id="ch02lev3sec2"><title id="ch02lev3sec2.title"></title><section id="ch02lev4sec5"><title id="ch02lev4sec5.title">Technological Change</title><para><inst>  </inst>As technology improves for producing a given product, the good becomes cheaper to produce. Certainly, technological changes that make products more costly without improving quality are ignored. As the product becomes cheaper to produce, suppliers are willing to offer more for sale at a given price. This increases supply, thus shifting the supply curve to the right.</para></section>
<section id="ch02lev4sec6"><title id="ch02lev4sec6.title">Input Prices</title><para><inst>  </inst>If the wages of apple pickers were to rise, this increase in an input cost would reduce suppliers’ willingness to offer as much for sale at the original price. The supply would decrease, shifting the curve to the left.</para></section>
<section id="ch02lev4sec7"><title id="ch02lev4sec7.title">Prices of Production-Related Goods</title><para><inst>  </inst>The price of a good related in production, such as cider, also would be relevant. Because farmers can use raw apples for eating or for cider, generally a rise in cider prices will cause the supply of apples for eating to decrease, thus shifting the supply curve to the left.</para></section>
<section id="ch02lev4sec8"><title id="ch02lev4sec8.title">Size of the Industry</title><para><inst>  </inst>As more firms (in this case apple growers) enter a market, the supply of the product will be greater. Thus, entry of firms will cause supply to shift to the right.</para></section>
<section id="ch02lev4sec9"><title id="ch02lev4sec9.title">Weather</title><para><inst>  </inst>For a number of products, acts of God such as the weather will tend to affect production. The direction of the effect is obvious: Good weather increases supply.</para></section></section></section>
<section id="ch02lev2sec3"><title id="ch02lev2sec3.title">Equilibrium</title>
<para>Under conditions of competition, the equilibrium in a market will occur at the point where the demand and supply curves intersect. This is the point at which demanders’ and suppliers’ plans agree. In <link linkend="fg02_00300" preference="1" type="forward">Figure <xref linkend="fg02_00300" label="2-3"><inst>2-3</inst></xref></link>, the equilibrium occurs at the price of $5.00 and at the quantity of 350 bushels. At higher prices, there will be excess supply, and suppliers who were unable to sell all their goods will be willing to bid prices down. At lower prices, there will be excess demand, and demanders who went undersupplied will be willing to pay more and will tend to bid prices up.
Figure 2-3  </inst><title id="fg02_00300.title">Equilibrium Where Demand Equals Supply (goes about here: same as FGS7 Figure 2-3)

</para></section>
<section id="ch02lev2sec4"><title id="ch02lev2sec4.title">Comparative Statics</title>
<para>An equilibrium as depicted in <link linkend="fg02_00300" preference="0" type="backward">Figure <xref linkend="fg02_00300" label="2-3"><inst>2-3</inst></xref></link> is a static equilibrium. It shows a picture of an unchanging equilibrium at a point in time. It is more interesting to assess how the equilibrium will change in response to some economic event. <link linkend="fg02_00400" preference="1" type="forward">Figures <xref linkend="fg02_00400" label="2-4A"><inst>2-4A</inst></xref></link> and B give two examples. Consider in <link linkend="fg02_00400" preference="0" type="forward">Figure <xref linkend="fg02_00400" label="2-4A"><inst>2-4A</inst></xref></link> what would happen to the market for coffee if there were a freeze in Brazil. This worsening of the weather would tend to shift supply to the left as shown. At the new equilibrium, the price of coffee is higher, and the quantity consumed is lower.
Figure 2-4  Market Effects of Supply-and-Demand Shifts (goes about here same as FGS7 Figure 2-4)

 </para>
<para>Similarly, in <link linkend="fg02_00400" preference="0" type="backward">Figure <xref linkend="fg02_00400" label="2-4B"><inst>2-4B</inst></xref></link>, consider what happens to the market for tea when the price of sugar rises. Because sugar is a complement, this event causes a shift to the left in the demand for tea as shown. The new equilibrium will have a lower price and a lower quantity.</para>
<para>A few exercises help to generate experience with comparative statistics and to demonstrate the applicability of this analysis:</para>
<orderedlist numeration="arabic" spacing="normal" inheritnum="ignore" continuation="restarts"><listitem><para><inst>
1.
</inst>A national health insurance proposal is passed that provides comprehensive health insurance to millions more people than currently. How would this affect the markets for health care in the short run?</para>
<para><emphasis>Answer:</emphasis> According to the competitive model, insurance coverage will probably increase on average, causing the demand for health care to increase, shifting the curve to the right. This will increase the equilibrium price of care, as well as the quantity consumed. The result will be an increase in the total money spent on health care. But recall that the analysis is conducted <emphasis>ceteris paribus:</emphasis> If an effective cost-control program were put in place at the same time this would reduce the pressure on costs, perhaps cancelling it out.</para></listitem>
<listitem><para><inst>
2.
</inst>A new law requires that hospitals hire only nurses with baccalaureate degrees. How would this affect the market for hospital care?</para>
<para><emphasis>Answer:</emphasis> Hospital markets are not perfectly competitive, but such a law would in effect increase an input price, shifting the supply of hospital care to the left. Under this interpretation, the equilibrium price of hospital care would tend to rise and quantity would fall.</para></listitem>
<listitem><para><inst>
3.
</inst>Suppose that there is a big breakthrough in the technology for Lasik surgery, that is, surgery designed to correct nearsightedness. Suppose further that this cuts the price of Lasik to a tenth of its previous level with no loss in quality. How would this event affect the market for eyeglasses?</para>
<para><emphasis>Answer:</emphasis> Lasik is a substitute for eyeglasses, and demand for eyeglasses would probably decline.</para></listitem></orderedlist></section></section>
<section id="ch02lev1sec3"><title id="ch02lev1sec3.title">Functions and Curves</title>
<para>Most economic discussions consider the relationships between two or more economic variables. For example, consider what we have theorized about the relationship of the price to the quantity demanded. We say that the quantity demanded is a function of the price. Mathematically, a function is an arrangement whereby we plug in the value of the independent variable, here the price, and the function generates the value of the dependent variable, here the quantity demanded. Alternatively, we can say that quantity demanded depends on price.</para>
<section id="ch02lev2sec5"><title id="ch02lev2sec5.title">Linear Functions</title>
<para>Before considering the writing of supply and demand in functional notation, consider the linear function. A linear function is that of a straight line written as follows:</para>
<equation id="ch02eq01" label="2.1"><inst>
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(2.1)</inst></equation>
<para>where <emphasis>y</emphasis> is the dependent variable and <emphasis>x</emphasis> is the independent variable. A linear function, no matter what idea it represents, has characteristic features: an intercept and a slope, both of which are constants. The <emphasis>y</emphasis>-intercept is the value of the function evaluated when <emphasis>x</emphasis> equals zero. Here the intercept is <emphasis>a.</emphasis> The slope of a function is the increase in the vertical direction, or the “rise” divided by the increase in the horizontal direction, or the “run.”</para>
<para>To determine the slope of this particular function, examine this function drawn as a curve in <link linkend="fg02_00500" preference="1" type="forward">Figure <xref linkend="fg02_00500" label="2-5"><inst>2-5</inst></xref></link>. We use the word <emphasis>curve</emphasis> for all functions, including the straight line. As noted, the <emphasis>y</emphasis>-intercept is <emphasis>a.</emphasis> Similarly, the function crosses the <emphasis>x</emphasis>-axis at a value of zero for <emphasis>y.</emphasis> Setting <emphasis>y</emphasis> to zero and solving for <emphasis>x</emphasis> yields a value of <emphasis>x</emphasis> = –<emphasis>a/b.</emphasis> Now, to find the slope, divide the change in <emphasis>y,</emphasis> –<emphasis>a,</emphasis> by the change in <emphasis>x,</emphasis> –<emphasis>a/b,</emphasis> thus generating a value for the slope of <emphasis>b,</emphasis> the slope of this linear function. The value of <emphasis>b</emphasis> in this case must be negative, as the slope is downward.
Figure 2-5   Graph of the Function <emphasis>y = a + bx (goes about here: same as FGS7 Figure 2-5)
 </para></section>
<section id="ch02lev2sec6"><title id="ch02lev2sec6.title">Demand Functions</title>
<para>The demand functions up to this point have been linear. In general, though, linear demand is only one special case. Even when demand is linear, there is a minor complication. Consider the following linear demand function:</para>
<equation id="ch02eq02" label="2.2"><inst>
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(2.2)</inst></equation>
<para>where <emphasis>Q<subscript><inst></inst>d<inst></inst></subscript></emphasis> is quantity demanded and <emphasis>P</emphasis> is price.</para>
<para>A complication arises because economists customarily draw demand and supply curves with the independent variable, price, on the <emphasis>y</emphasis>-axis and the dependent variable, quantity demanded, on the <emphasis>x</emphasis>-axis. In standard mathematics, the dependent variable is usually drawn on the <emphasis>y</emphasis>-axis.</para>
<para>Most commonly, we will consider cases where the dependent variable, such as quantity demanded, is a function of not one but several variables. For example, the quantity of spaghetti demanded, <emphasis>Q<subscript><inst></inst>d<inst></inst></subscript>,</emphasis> may depend not only on the price of spaghetti <emphasis>P<subscript><inst></inst>s<inst></inst></subscript>,</emphasis> but also on the price of substitutes for spaghetti (such as other pastas), <emphasis>P<subscript><inst></inst>o<inst></inst></subscript>,</emphasis> the individual’s income, <emphasis>Y,</emphasis> and a taste factor, <emphasis>Z.</emphasis> Mathematically, using the general notation, the demand function for spaghetti would be written as follows:</para>
<equation id="ch02eq03" label="2.3"><inst>
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<para>Here the notation <emphasis>Q<subscript><inst></inst>d<inst></inst></subscript></emphasis> = <emphasis>f</emphasis>( . . . ) is read, “Quantity demanded is a function of <emphasis>P<subscript><inst></inst>s<inst></inst></subscript>,</emphasis> <emphasis>P<subscript><inst></inst>o<inst></inst></subscript>,</emphasis> <emphasis>Y,</emphasis> and <emphasis>Z.</emphasis>” If the function in (2.3) also happens to be linear, its more specific form would have a characteristic linear look to it. Statisticians frequently use this case, and it is useful to look at an example. A linear spaghetti demand function, for example, might look like this:</para>
<equation id="ch02eq04" label="2.4"><inst>
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<para>Linear equations with several independent variables have some things in common with the simple linear equation in (2.1). An intercept constant is calculated by setting all the independent variables equal to zero; here the intercept is 500. The slope values in such linear cases will be the coefficients of the independent variables in question. For example, the slope value for the income variable <emphasis>Y</emphasis> is 20. The slope gives information regarding the contributions of changes in the independent variables to the value of the dependent variable. Again, it is worthwhile emphasizing that functions in economics need not be linear. For example, the true spaghetti demand function might instead look like this:</para>
<equation id="ch02eq05" label="2.5"><inst>

[image: image5.wmf]01

.

0

8

.

0

002

.

0

05

.

20

7

Z

Y

P

P

Q

o

s

d

=

</inst><mediaobject float="0"><textobject role="xpressmath"></textobject></mediaobject><inst>
(2.5)</inst></equation>
<para>which is not linear. Our theory provides only a few strong conclusions about a demand function: It is downward sloping in its own price, shifting rightward (leftward) with higher prices of substitutes (complements), shifting rightward (leftward) with income increases for normal (inferior) goods, and shifting rightward with a positive shift in tastes. Beyond these features, the demand function mathematically could take on many different forms.</para></section>
<section id="ch02lev2sec7"><title id="ch02lev2sec7.title">Derived Demand</title>
<para>Demand by consumers for a final good or service may stimulate the provider of that good or service in turn to demand factors of production. There is no theoretical limit to how long this hierarchical chain can be, but in the health industry provides several good illustrations. Individual consumers may wish to improve their health or the health of family members. They may demand exercise equipment, healthful foods, and visits to a physician. These consumers generate a derived demand for factors. When considering just a clinic, the manager purchases electronics, technical equipment, drugs, and labor services, as well as the physician’s time. The physician and other medically trained personnel, in anticipation of this, had a derived demand for medical education.</para></section></section>
<section id="ch02lev1sec4"><title id="ch02lev1sec4.title">Consumer Theory: Ideas Behind The Demand Curve</title>
<para>Consumer theory examines how rational individuals make consumption choices when faced with limited resources. The limited resources determine what options a consumer can afford. From among these options, the consumer attempts to pick the best one. The theory has two parts. One is a description of what the consumer prefers—what he or she thinks is best; for this description, we use the ideas of utility and of indifference curves. The second part is a description of what the consumer can afford; for this part, we use the idea of budget constraints. The use of indifference curves and budget constraints together constitutes indifference curve analysis.</para>
<section id="ch02lev2sec8"><title id="ch02lev2sec8.title">Utility</title>
<para>Consider Kathy Richards, an experienced consumer who knows what her tastes are for kinds of houses to live in, cars to drive, food to eat, and books to read. She can’t afford everything she would like to have, but she knows what she would prefer if she could afford everything.</para>
<para>In summarizing this information about Kathy’s preferences, we suppose that she has a utility function. Utility is a measure of her level of satisfaction with various combinations of consumer goods. It includes a market basket filled with a combination of housing, food, transportation, and so on, with perhaps many types of each. We assign a greater value of utility to bundles preferred over other bundles. Because more utility, thus defined, is always better, Kathy will logically seek to maximize her utility subject to the constraint of what is affordable to her.</para>
<para>Using functions, we say that Kathy’s utility is a function of the goods and services she consumes. In practice, the level of detail we use will vary. On some occasions, we must specify most of the detailed consumption of Kathy’s life. Then, we would describe her utility as a function of each good or service she buys, perhaps compiling hundreds of them. But in many cases, it is useful to abstract from this detail and describe Kathy’s utility as a function of one or two goods of special interest, plus another general good representing all other goods she considers. At still other times, we will find it useful to describe Kathy’s utility as a function of wealth.</para>
<para>We will develop two examples in the following discussion. Theories using the idea of utility may propose that utility is either cardinal or ordinal. Cardinal utility means a metric measure, like a measure of weight or volume. It is characteristic of cardinal measures that the difference as well as the ratio between two measurements has meaning. One can meaningfully say, for example, that five quarts is three more than two quarts, and, for that matter, it is two and one-half times two quarts. Under ordinal utility, to the contrary, only the ranking has meaning. Examples of ordinal numbers are first, second, third, and so on.</para>
<para>It is generally preferable to theorize that consumers’ utility is ordinal. It is safer to assume that consumers can rank their preferences than to assume that they can both rank and scale them. It seems safer to suppose someone can say that he or she is happy to have gotten a raise, but it seems questionable to suppose that he or she is 1.07 times as happy. Most theories of demand assume only ordinality. In a few cases, such as the theory of behavior under risk and insurance, some degree of cardinality is assumed. 
To illustrate ideas about utility, we should begin with the simplest case to draw. <link linkend="fg02_00600" preference="1" type="forward">Figure <xref linkend="fg02_00600" label="2-6"><inst>2-6</inst></xref></link> depicts Kathy’s utility as a function of her wealth. The curve illustrates two ideas. First, the upward slope indicates that utility increases with wealth. Second, the bowed shape, concave from below, indicates that her utility increases with wealth at a decreasing rate.
Figure 2-6  The Utility of Wealth (goes about here: same as FGS7 Figure 2-6)
</para>
<para>Marginal utility is defined as the extra utility achieved by consuming one more unit of a good. Here, the only good is wealth so marginal utility is the extra utility Kathy gets from one more dollar of wealth. An extra convenience of drawing the function graphically is that the marginal utility is the slope of the curve at a given point. Starting at any point on the curve and adding a single dollar to Kathy’s wealth leads to extra utility for that dollar, which we have just defined as marginal utility (MU).</para>
<para>If we understand marginal utility as the slope, the marginal utility of wealth for Kathy gets smaller as she gets wealthier. That is, the slope gets flatter. An extra dollar means more to Kathy when she is poorer than when she is richer. Does this notion apply to most people? That it might apply seems plausible to most students, but the notion also introduces an element of cardinal utility. Cardinal utility is essential when analyzing consumer decisions regarding risk and insurance, discussed in detail in <link olinkend="ch08" preference="0">Chapter <xref olinkend="ch08" label="8"><inst>8</inst></xref></link>.</para></section>
<section id="ch02lev2sec9"><title id="ch02lev2sec9.title">Indifference Curves</title>
<para>Often, we wish to depict the consumer’s preferences over two or more goods. The most convenient case to draw is when there are only two goods. To capture the sense of the real world in a two-good drawing, let one of the two goods represent all other goods generally, as if they were a conglomerate. Call this conglomerate OG, meaning Other Goods. Suppose that the good of special interest is Food. <link linkend="fg02_00700" preference="1" type="forward">Figure <xref linkend="fg02_00700" label="2-7"><inst>2-7</inst></xref></link> depicts a graph with these two goods, OG and Food, on the axes. Any point in the space, such as <emphasis>A,</emphasis> represents a consumer bundle. The bundle <emphasis>A</emphasis> includes the combination of eight units of Food and four units of Other Goods. Other bundles that are labeled include <emphasis>B,</emphasis> <emphasis>C,</emphasis> <emphasis>D,</emphasis> <emphasis>E,</emphasis> <emphasis>F,</emphasis> and <emphasis>G,</emphasis> but any other point in the space is also a bundle.
Figure 2-7  Indifference Curves Between Food and Other Goods (OG)   (goes about here: same as FGS7 Figure 2-7

</para>
<para>Suppose we focus on bundle <emphasis>A</emphasis> and that we hypothetically ask Kathy to identify all other bundles as well that for her are indifferent to <emphasis>A</emphasis> (that is, points that give her the same utility as <emphasis>A</emphasis>). The entire set of such points is labeled <emphasis>U</emphasis><subscript><inst></inst>1<inst></inst></subscript>; as noted in the graph, any point along <emphasis>U</emphasis><subscript><inst></inst>1<inst></inst></subscript> affords Kathy 112 utils (we will call the units of utility <emphasis>utils</emphasis>).</para>
<para>This curve is downward sloping, as well as bowed toward the origin. Notice, for example, that Kathy did not choose point <emphasis>C</emphasis> as being indifferent to <emphasis>A.</emphasis> This seems plausible because <emphasis>C</emphasis> represents more of both goods, and as long as she is not satiated with these two goods, then she would prefer <emphasis>C</emphasis> to <emphasis>A.</emphasis> Likewise, she has not picked point <emphasis>D</emphasis> as indifferent to <emphasis>A</emphasis> because <emphasis>D</emphasis> has less of both goods. Instead, she has picked points such as <emphasis>E,</emphasis> which has more Food but less OG. Presumably, at <emphasis>E</emphasis> she has just balanced the loss of OG against the gain in Food. These considerations suggest that it is understandable that the indifference curve through <emphasis>A</emphasis> is downward sloping.</para>
<para>The curve is also convex to the origin. Consider that at point <emphasis>F,</emphasis> Kathy has relatively a lot of OG and little Food. As Food is relatively scarce for her, she is willing to give up a lot of OG to get more Food. We describe the rate at which she is willing to trade off the two goods by the slope of the indifference curve, which is steep at point <emphasis>F.</emphasis> In contrast, as we move down the indifference curve, Kathy gains relatively more Food, and the more she gets, the less ready she is to give up still further OG to gain yet more Food. Thus, the curve becomes flatter.</para>
<para>Indifference curves for Kathy summarize and represent her preferences. Every possible combination of goods will lie on some indifference curve so that in principle there would be an infinite number of indifference curves in <link linkend="fg02_00700" preference="0" type="backward">Figure <xref linkend="fg02_00700" label="2-7"><inst>2-7</inst></xref></link>, with higher curves representing greater satisfaction.</para></section>
<section id="ch02lev2sec10"><title id="ch02lev2sec10.title">Budget Constraints</title>
<para>Indifference curve analysis uses preference maps and budget constraints. The budget constraint indicates the set of bundles affordable with a given income. Suppose that Kathy must allocate $30 of her family food budget per week between beef <emphasis>B</emphasis> and chicken <emphasis>C.</emphasis> If the price of beef is $2 per pound, and the price of chicken is $1 per pound, then she can afford any combination of <emphasis>B</emphasis> and <emphasis>C</emphasis> that costs less than or equal to $30, and her budget constraint is:</para>
<equation id="ch02eq06" label="2.6"><inst>
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(2.6)</inst></equation>
<para>If we draw this constraint in <link linkend="fg02_00800" preference="1" type="forward">Figure <xref linkend="fg02_00800" label="2-8"><inst>2-8</inst></xref></link> with beef <emphasis>B</emphasis> on the vertical axis, then the budget constraint will start at 15 pounds of beef and proceed downward sloping to 30 pounds of chicken as the horizontal intercept. It is convenient to demonstrate this pattern by examining the mathematical function. <link linkend="ch02eq06" preference="0" type="backward">Equation (<xref linkend="ch02eq06" label="2.6"><inst>2.6</inst></xref></link>) can be transformed using algebra so that <emphasis>B</emphasis> appears on the left-hand side and all other terms are on the right. Thus, the equivalent budget constraint is:</para>
<equation id="ch02eq07" label="2.7"><inst>
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(2.7)</inst></equation>
<para>a linear function with an intercept of 15 and a slope of –0.5. If, in <link linkend="fg02_00800" preference="0" type="forward">Figure <xref linkend="fg02_00800" label="2-8"><inst>2-8</inst></xref></link>, the price of chicken rose, the amount that Kathy could buy, if she spent all $30 on chicken, would be less than before. If the price doubled, the chicken axis intercept would shift inward, permitting her to buy only 15 pounds of chicken rather than 30. The beef intercept is not affected when the price of chicken rises.
Figure 2-8  Changes in Budget Constraints Due to Changes in Price or Income (OG)  (goes about here: same as FGS7 Figure 2-8)

</para>
<para>Consider instead an increase in the portion of her budget allocated to beef and chicken. A doubling to $60 would allow Kathy to increase the amount of beef from 15 to 30 pounds, or the amount of chicken from 30 to 60 pounds. As shown, the new budget constraint lies parallel to the original budget constraint. Doubling the income in itself does not cause the prices to change. Because the slope of each budget constraint is the ratio of prices, the new constraint will be parallel. The intercepts will double.</para></section>
<section id="ch02lev2sec11"><title id="ch02lev2sec11.title">Consumer Equilibrium</title>
<para>To maximize satisfaction given a budget constraint, the consumer will seek the highest attainable indifference curve. In <link linkend="fg02_00900" preference="1" type="forward">Figure <xref linkend="fg02_00900" label="2-9"><inst>2-9</inst></xref></link>, the indifference curve <emphasis>U</emphasis><subscript><inst></inst>1<inst></inst></subscript> is not the best possible, while the indifference curve <emphasis>U</emphasis><subscript><inst></inst>3<inst></inst></subscript> is unattainable. Rejecting such alternatives, the consumer will find that she maximizes utility at a point of tangency, shown as point <emphasis>A</emphasis> in the figure. At this point, the rate at which the consumer is willing to trade beef for chicken, the slope of the indifference curve equals the rate at which the consumer is able to trade the two goods at market prices—the slope of the budget constraint.
Figure 2-9  The Consumer’s Equilibrium (goes about here: same as FGS7 Figure 2-9)
 </para>
<para>One can derive the equilibrium for different prices and/or for different values of income. For example, in <link linkend="fg02_01000" preference="1" type="forward">Figure <xref linkend="fg02_01000" label="2-10A"><inst>2-10A</inst></xref></link>, as the price of chicken rises consecutively, Kathy consecutively chooses points <emphasis>A,</emphasis> <emphasis>B,</emphasis> <emphasis>C,</emphasis> and <emphasis>D.</emphasis> The collection of such points is called the <emphasis>price offer curve.</emphasis> The information from these data points along the price offer curve can be used to generate her demand curve. For example, point <emphasis>A</emphasis> in <link linkend="fg02_01000" preference="0" type="forward">Figure <xref linkend="fg02_01000" label="2-10A"><inst>2-10A</inst></xref></link> represents her best choice for a given budget and set of prices. Suppose the price of chicken for budget constraint <emphasis>MN</emphasis> is <emphasis>P</emphasis><subscript><inst></inst>0<inst></inst></subscript>. Then, plotting <emphasis>P</emphasis><subscript><inst></inst>0<inst></inst></subscript> together with the quantity demanded at <emphasis>A,</emphasis> namely <emphasis>F</emphasis><subscript><inst></inst>0<inst></inst></subscript>, in the graph at right generates point <emphasis>A</emphasis>(. In the same manner, data on price <emphasis>P</emphasis><subscript><inst></inst>1<inst></inst></subscript> and the quantity demanded <emphasis>F</emphasis><subscript><inst></inst>1<inst></inst></subscript>, at point <emphasis>B,</emphasis> generate point <emphasis>B</emphasis>( in the graph at right. Repeating this process generates the demand curve.
Figure 2-10  Derivation of the Consumer’s Demand Curve  (goes about here: same as FGS7 Figure 2-10)
  </para></section></section>
<section id="ch02lev1sec5"><title id="ch02lev1sec5.title">Individual and Market Demands</title>
<para>The theory of consumer behavior focuses on the demand relationships of individual consumers. Many applications of demand theory, however, consider market demand. The extension from individual to market demand is straightforward. In <link linkend="fg02_01100" preference="1" type="forward">Figure <xref linkend="fg02_01100" label="2-11"><inst>2-11</inst></xref></link>, health care demand is shown for two people who constitute a market for health care. For example, Mary demands 3 units at the price <emphasis> pH </emphasis> = 30, and John demands 2 units. Market demand here at <emphasis> pH </emphasis> = 30 is (3 + 2) or 5 units. The market demand in panel C is derived by adding the quantities demanded at every price. The process can be extended to all of the consumers in the market, and it yields a market demand curve. If everyone’s demand curve conforms to the law of demand, the market demand curve must also be downward sloping.
Figure 2-11 Derivation of a Market Demand Curve (goes about here: same as FGS7 Figure 2-11)
 </para>
<para>Finally, note that as with individual demand functions, other variables such as income and the prices of related goods (the shift variable we discussed earlier) affect market demand. Thus, the market demand for some commodity <emphasis>X</emphasis> might be expressed in functional notation. Consider, for example</para>
<equation id="ch02eq08" label="2.8"><inst>
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<para>where <emphasis>Y</emphasis> represents income, <emphasis>P<subscript><inst></inst>o<inst></inst></subscript></emphasis> represents the prices of other goods, and <emphasis>E</emphasis> represents a socioeconomic variable such as average educational attainment (in years of schooling).</para></section>
<section id="ch02lev1sec6"><title id="ch02lev1sec6.title">Elasticities</title>
<para>We often seek to understand the responsiveness of the quantity demanded to other variables. For example, if the price of health care rises, will the quantity demanded fall by a large amount or a small amount? Economists use the term <emphasis>elasticity</emphasis> to describe the responsiveness of any term <emphasis>y</emphasis> (in this case, quantity demanded of health care) to changes in some other variable <emphasis>x</emphasis> (here, price of health care).</para>

<para>Elasticity is defined as the percent change in the dependent variable resulting from a one percent change in the independent variable under study. <footnoteref preference="1" label="1" role="generated" linkend="ch02fn01"/> Percentages allow us to “standardize” our measure and to eliminate problems comparing different goods or different units of measurement.
 </para></footnote> In the case of the price elasticity of demand, it is as follows:</para>
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<para>or</para>
<equation id="ch02eq09" label="2.9"><inst>
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(2.9)</inst></equation>
<para>where  refers to change in the variable. The price elasticity is always algebraically negative because an increase in price leads to a decrease in quantity demanded. We derive other elasticities, such as the income elasticity of demand, similarly.</para>
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<para>or</para>
<equation id="ch02eq10" label="2.10"><inst>
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(2.10)</inst></equation>
<para>Income elasticity may be positive (if a normal good) or negative (if an inferior good). If a variable elicits no response at all, then elasticity is zero.</para>
<para>Numerical values for price elasticities are often reported in absolute values, eliminating the minus sign. Absolute values for price elasticities indicate the responsiveness of demand to price in that the greater the elasticity, the greater the responsiveness. Absolute values greater than 1 are considered relatively responsive and are called elastic. Elasticities less than 1 in absolute value are called inelastic. In the limiting cases, zero price elasticity means that the demand curve is perfectly vertical, while infinite price elasticity means that the demand curve is perfectly flat.</para>
<para>The importance of price elasticity to policy questions can be illustrated with an example regarding cigarettes, which are clearly a health concern. Suppose that a state added 50 cents per pack to its tax on cigarettes. Together with supply-and-demand analysis, our elasticity concepts help us identify the main policy issues. Lawmakers hope that such a tax increase will curb smoking and bring in tax revenue, but these tend to be contradictory goals. The exact effects will be difficult to predict unless reliable estimates are available of the cigarette price elasticity. If one discovered that demand is perfectly inelastic (<emphasis>D</emphasis><subscript><inst></inst>1<inst></inst></subscript> in <link linkend="fg02_01200" preference="1" type="forward">Figure <xref linkend="fg02_01200" label="2-12"><inst>2-12</inst></xref></link>), tax revenue would be at a maximum but with no effect on smoking or health. Alternative scenarios of increasingly elastic demand (<emphasis>D</emphasis><subscript><inst></inst>2<inst></inst></subscript> and <emphasis>D</emphasis><subscript><inst></inst>3<inst></inst></subscript>) create bigger reductions in smoking but at the cost of decreasing tax revenues. Thus, the more elastic the response, the greater the effectiveness of an excise tax in inducing people to reduce their levels of smoking. Lewit and Coate (1982) indicate that teenagers, for example, are more responsive to cigarette prices than are adults. In such cases, taxes on cigarettes will be relatively more effective with teenagers.
Figure 2-12  The Impact of a Cigarette Excise Tax  (goes about here: same as FGS7 Figure 2-12)
 </para>
<table id="ch02table03" label="2-3" float="1" frame="none" prefix="Table"><title id="ch02table03.title"><inst>Table 2-3 </inst>Demand Price Elasticities for a Variety of Goods</title><tgroup cols="2" colsep="0" rowsep="0" align="left"><colspec colnum="1" colname="c1" align="left" colwidth="300"/><colspec colnum="2" colname="c2" align="char" char="." colwidth="300"/><spanspec spanname="s1" namest="c1" nameend="c2" align="left"/>
	<thead><row><entry valign="top"><para>Good or Service</para></entry>
	<entry valign="top"><para>Price Elasticity</para></entry></row></thead>

	<tbody><row><entry valign="top"><para>Hospital Care<superscript><inst></inst>1<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–0.14 to –0.17</para></entry></row>

	<row><entry valign="top"><para>Physician Care<superscript><inst></inst>2<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–0.16 to –0.35</para></entry></row>

	<row><entry valign="top"><para>Apples (U.S.)<superscript><inst></inst>3<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–1.15</para></entry></row>

	<row><entry valign="top"><para>Bread (U.K.)<superscript><inst></inst>3<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–0.26</para></entry></row>

	<row><entry valign="top"><para>Gas, Short Run (Canada)<superscript><inst></inst>3<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–0.01 to –0.20</para></entry></row>

	<row><entry valign="top"><para>Cigarettes (U.S.)<superscript><inst></inst>4<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–0.30 to –0.50</para></entry></row>

	<row><entry valign="top"><para>Beer (U.S.)<superscript><inst></inst>5<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–0.20 to –0.40</para></entry></row>

	<row><entry valign="top"><para>Beef (U.K.)<superscript><inst></inst>3<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–1.45</para></entry></row>

	<row><entry valign="top"><para>Motion Picture Tickets<superscript><inst></inst>6<inst></inst></superscript></para></entry>
	<entry valign="top"><para>–3.40</para></entry></row>

	Marijuana7
	–0.67 to -0.79


<row class="2" role="tfoot"><entry spanname="s1"><note><para><emphasis>Sources:</emphasis> <superscript><inst></inst>1<inst></inst></superscript>Wedig (1988); <superscript><inst></inst>2<inst></inst></superscript> Manning (1987); <superscript><inst></inst>3<inst></inst></superscript> Mansfield et al. p. 103 (2002); <superscript><inst></inst>4<inst></inst></superscript> Keeler (1993); <superscript><inst></inst>5<inst></inst></superscript> Grossman (1998); <superscript><inst></inst>6<inst></inst></superscript> Ruffin & Gregory, p. 102 (1997); 7Davis, Geisler, and Nichols (2015).
</para></note></entry></row></tbody></tgroup></table>
<para>Market demand elasticities vary by industry and by product. Those goods and services that we call necessities tend to have elasticities less than one in absolute value, while luxuries are more elastic. Short-run elasticities are generally smaller in absolute value than long-run elasticities. Further, goods that cost only a tiny fraction of one’s income motivate little or no “shopping around,” making their demand elasticities very small in absolute value. <link linkend="ch02table03" preference="1" type="forward">Table <xref linkend="ch02table03" label="2-3"><inst>2-3</inst></xref></link> provides some common estimates of demand elasticities for a variety of products, and readers can compare these findings to their own personal experiences.</para></section>
<section id="ch02lev1sec7"><title id="ch02lev1sec7.title">Production and Market Supply</title>
<para>If market demand is one “blade of the scissors” in determining the price of a good, market supply by individual firms is the other. A typical producer, or firm, faces decisions on production levels, prices, production methods to use, levels of advertising, and amounts of inputs to purchase. The theory of the firm, much like the theory of consumer behavior for buyers, develops a framework for understanding these choices.</para>
<para>The key assumption for most models of firm behavior is that the decision makers wish to maximize profits. It follows that the firm will try to minimize the costs of producing any given output and will undertake activities, such as advertising, only if they add to profits. Before examining such decisions, we will review production and cost relationships.</para>
<section id="ch02lev2sec12"><title id="ch02lev2sec12.title">The Production Function</title>
<para>The production function shows the maximum sustainable output that can be obtained from all of the various possible combinations of inputs such as labor, materials, and machinery, with existing technology and know-how. We begin our discussion of production functions with a simple case—one in which there is just one input and one output. Suppose that food, perhaps in a hunter-gatherer society, was produced solely with labor. We show the production function in the top panel of <link linkend="fg02_01300" preference="1" type="forward">Figure <xref linkend="fg02_01300" label="2-13"><inst>2-13</inst></xref></link>. The fact that the production function is rising indicates the idea that labor is productive; more labor means that more food is produced. The bowed shape of the curve illustrates a second idea—the law of diminishing returns.
Figure 2-13    Output and Marginal Product of Labor (goes about here: same as FGS7 Figure 2-13)
</para>
<para>Students should understood that in <link linkend="fg02_01300" preference="0" type="backward">Figure <xref linkend="fg02_01300" label="2-13"><inst>2-13</inst></xref></link> production takes place during a specified period of time. Thus, the output axis represents a flow of output per unit of time. Likewise, the labor input represents labor services applied during a specified period of time. The law of diminishing returns represents the idea that the marginal product (MP) of an input will eventually tend to fall as more is added. The MP (in this example, labor) is defined as the extra output that can be generated when one adds an additional hour of labor, holding all other inputs constant. In the figure, the food output increases from zero to ten units when the first hour of labor is added. Thus, ten units of food is the marginal product of the first unit of labor. When a second hour of labor is added, the output of food increases from 10 units to 16 units. The extra amount is six units, meaning that the marginal product of the second hour of labor is six units of food. The bottom panel of the graph illustrates the marginal product (MP) of consecutive hours of labor. The pattern of the MPs in this illustration is clear: They tend to get smaller as more labor is applied. This illustrates the law of diminishing returns. Notice that total output need never fall during diminishing returns. That is, the production curve itself never turns downward in this illustration, although it may in some applications.</para></section>
<section id="ch02lev2sec13"><title id="ch02lev2sec13.title">Production Functions</title>
<para>In practice, production processes may involve several inputs, not just labor. It is convenient to express the production relationship for a firm, or a unit of the firm, as follows:</para>
<equation id="ch02eq11" label="2.11"><inst>
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(2.11)</inst></equation>
<para>Here <emphasis>Q</emphasis> represents output; <emphasis>X</emphasis><subscript><inst></inst>1<inst></inst></subscript>, <emphasis>X</emphasis><subscript><inst></inst>2<inst></inst></subscript>, and so on are quantities of the various inputs. The ultimate output of the health industry is health, and its related production issues are termed the “production of health,” a phrase that applies not only to larger populations but also to the consumer’s production of his or her individual health. When individuals seek to improve their family’s health, they often purchase health care from hospitals, clinics, nursing homes, home health agencies, and so on. One step removed logically from health production, these elements of health care must themselves be produced, and much economic research and concern are directed at this production stage, too.</para>
<para>Consider, for example, the output of hospital X-ray services, which require labor by technicians, nurses, and radiologists, and machinery such as X-ray machines, computers, and film. As with demand functions, production functions may take on many mathematical forms. The theory of production functions specifies only certain patterns for these functions.</para>
<para>One commonly applied functional form that fits the theoretical patterns for such functions is the Cobb-Douglas form. Historically, it was one of the earliest production functional forms to be studied and applied to firms. It derives its name from mathematician Charles Cobb and economist (and later U.S. Senator) Paul Douglas. Many other functional forms of production have since been investigated, but this form is still commonly used in the classroom to illustrate the mathematics of the production process.</para>
<para>If the production of X-ray services just discussed fits the Cobb-Douglas form, and if inputs of all kinds are grouped into the categories of capital, <emphasis>K,</emphasis> and labor, <emphasis>L,</emphasis> the production function actually estimated might look like this:</para>
<equation id="ch02eq12" label="2.12"><inst>
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(2.12)</inst></equation>
The exponents have natural interpretations.  A ten percent increase in labor increases quantity by eight percent (0.8 x 10); a ten percent increase in capital has a two percent impact on quantity.  In this particular case, ten percent increases in both capital and labor thus increase quantity by ten percent.

<para>Here, as with any production function, there will be a unique level of maximum output for any combination of inputs. For example, <link linkend="ch02table04" preference="1" type="forward">Table <xref linkend="ch02table04" label="2-4"><inst>2-4</inst></xref></link> shows values of output corresponding to changes in <emphasis>L,</emphasis> holding <emphasis>K</emphasis> constant at five units. The change in output associated with a one-unit change in <emphasis>L</emphasis> is the marginal product of labor. More <emphasis>L</emphasis> (e.g., technicians) with the same amount of <emphasis>K</emphasis> will typically produce more <emphasis>Q</emphasis> (hence, a positive marginal product of labor), but as the machines become crowded or break down, the marginal product may fall as <emphasis>L</emphasis> increases. Hence, the marginal product in <link linkend="ch02table04" preference="0" type="forward">Table <xref linkend="ch02table04" label="2-4"><inst>2-4</inst></xref></link> diminishes. This decreasing marginal product again illustrates the law of diminishing returns. The average output or average product (AP) for each worker is <emphasis>Q/L,</emphasis> as shown in the last column.</para>
<para>Alternatively, we can derive various input combinations needed to produce a given output level. <link linkend="ch02table05" preference="1" type="forward">Table <xref linkend="ch02table05" label="2-5"><inst>2-5</inst></xref></link> illustrates several combinations that produce ten units of output for the production function represented by <link linkend="ch02eq12" preference="0" type="backward">equation (<xref linkend="ch02eq12" label="2.12"><inst>2.12</inst></xref></link>). This method closely parallels the indifference curve analyses introduced in an earlier section, except that we actually observe and measure the quantities produced (in contrast to the levels of utility that could only be ranked). Combinations of inputs producing equal output levels lie on an isoquant (literally, “the same quantity”). The isoquant in <link linkend="ch02table05" preference="0" type="forward">Table <xref linkend="ch02table05" label="2-5"><inst>2-5</inst></xref></link> is illustrated graphically in <link linkend="fg02_01400" preference="1" type="forward">Figure <xref linkend="fg02_01400" label="2-14"><inst>2-14</inst></xref></link>. The isoquant map, representing all possible values of Q, would be the geometric representation of a production function.
Figure 2-14  A Production Isoquant (goes about here: same as FGS7 Figure 2-14)
  </para>

<table id="ch02table04" label="2-4" float="1" frame="none" prefix="Table"><title id="ch02table04.title"><inst>Table 2-4 </inst>Production Schedule for X-ray Services</title><tgroup cols="5" colsep="0" rowsep="0" align="left"><colspec colnum="1" colname="c1" align="left" colwidth="100"/><colspec colnum="2" colname="c2" align="left" colwidth="100"/><colspec colnum="3" colname="c3" align="char" char="." colwidth="100"/><colspec colnum="4" colname="c4" align="char" char="." colwidth="100"/><colspec colnum="5" colname="c5" align="char" char="." colwidth="100"/>
	<thead><row><entry valign="top"><para>K</para></entry>
	<entry valign="top"><para>L</para></entry>
	<entry valign="top"><para>Q</para></entry>
	<entry valign="top"><para>MP</para></entry>
	<entry valign="top"><para>AP</para></entry></row></thead>

	<tbody><row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>0</para></entry>
	<entry valign="top"><para>0.00</para></entry>
	<entry valign="top"><para>—</para></entry>
	<entry valign="top"><para>—</para></entry></row>

	<row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>1</para></entry>
	<entry valign="top"><para>1.38</para></entry>
	<entry valign="top"><para>1.38</para></entry>
	<entry valign="top"><para>1.38</para></entry></row>

	<row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>2</para></entry>
	<entry valign="top"><para>2.40</para></entry>
	<entry valign="top"><para>1.02</para></entry>
	<entry valign="top"><para>1.20</para></entry></row>

	<row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>3</para></entry>
	<entry valign="top"><para>3.32</para></entry>
	<entry valign="top"><para>0.92</para></entry>
	<entry valign="top"><para>1.11</para></entry></row>

	<row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>4</para></entry>
	<entry valign="top"><para>4.18</para></entry>
	<entry valign="top"><para>0.86</para></entry>
	<entry valign="top"><para>1.05</para></entry></row>

	<row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>5.00</para></entry>
	<entry valign="top"><para>0.82</para></entry>
	<entry valign="top"><para>1.00</para></entry></row>

	<row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>6</para></entry>
	<entry valign="top"><para>5.79</para></entry>
	<entry valign="top"><para>0.79</para></entry>
	<entry valign="top"><para>0.97</para></entry></row>

	<row><entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>7</para></entry>
	<entry valign="top"><para>6.54</para></entry>
	<entry valign="top"><para>0.75</para></entry>
	<entry valign="top"><para>0.93</para></entry></row></tbody></tgroup></table>


<table id="ch02table05" label="2-5" float="1" frame="none" prefix="Table"><title id="ch02table05.title"><inst>Table 2-5 </inst>An Isoquant Schedule</title><tgroup cols="3" colsep="0" rowsep="0" align="left"><colspec colnum="1" colname="c1" align="left" colwidth="200"/><colspec colnum="2" colname="c2" align="left" colwidth="200"/><colspec colnum="3" colname="c3" align="char" char="." colwidth="200"/>
	<thead><row><entry valign="top"><para>Q</para></entry>
	<entry valign="top"><para>L</para></entry>
	<entry valign="top"><para>K</para></entry></row></thead>

	<tbody><row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>1</para></entry>
	<entry valign="top"><para>100,000.00</para></entry></row>

	<row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>5</para></entry>
	<entry valign="top"><para>160.00</para></entry></row>

	<row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>7</para></entry>
	<entry valign="top"><para>41.60</para></entry></row>

	<row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>8</para></entry>
	<entry valign="top"><para>24.40</para></entry></row>

	<row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>10.00</para></entry></row>

	<row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>11</para></entry>
	<entry valign="top"><para>6.80</para></entry></row>

	<row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>13</para></entry>
	<entry valign="top"><para>3.50</para></entry></row>

	<row><entry valign="top"><para>10</para></entry>
	<entry valign="top"><para>20</para></entry>
	<entry valign="top"><para>0.63</para></entry></row></tbody></tgroup></table>


<para>The negative slope to an isoquant indicates the possibility of substituting inputs in the production process and of the positive marginal product of the inputs. Consider, again, the example of X-ray services. The numerical value of the isoquant slope, indicating how much capital (X-ray machines, film, computers) must be given upper unit increase in labor (nurses, technicians, radiologists), is called the marginal rate of technical substitution of labor for capital (<emphasis>MRTS<subscript><inst></inst>LK<inst></inst></subscript></emphasis>).</para>
<section id="ch02lev3sec3"><title id="ch02lev3sec3.title">Is Substitution Possible In Practice?</title><para><inst>  </inst>Empirical estimates reveal substantial substitution possibilities between physicians’ assistants and physicians. Other studies reveal substitution between nurses and residents and between hospital capital and hospital staff. How can physical capital substitute for a human medical practitioner? Later chapters discuss these issues.</para></section></section>
<section id="ch02lev2sec14"><title id="ch02lev2sec14.title">Isocost Curves</title>
<para>In order to maximize profits, those running the unit will want to minimize the cost of producing any given output. Letting <emphasis>TC</emphasis> represent total costs, <emphasis>w</emphasis> the price (wages, salaries, fringe benefits) of labor, and <emphasis>r</emphasis> the cost of buying or renting machines for the production period, the total cost is as follows:</para>
<equation id="ch02eq13" label="2.13"><inst>
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(2.13)</inst></equation>
<para>where <emphasis>L</emphasis> and <emphasis>K</emphasis> are the amounts of inputs used, labor and capital. For example, if <emphasis>w</emphasis> = 50, and <emphasis>r</emphasis> = 20, when the unit uses 30 hours of labor and 10 machines, <emphasis>TC</emphasis> = 1,700 = (50 ( 30) + (20 ( 10). As with the consumer’s budget problem, it is helpful to determine all of the combinations of <emphasis>L</emphasis> and <emphasis>K</emphasis> that cost a given amount, such as $1,000. The equation for this isocost curve is</para>
<equation id="ch02eq14" label="2.14"><inst>
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(2.14)</inst></equation>
<para>Again, as with the consumer example, we can re-arrange the equation by placing capital (or labor) on the left-hand side, to yield</para>
<equation id="ch02eq15" label="2.15"><inst>
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(2.15)</inst></equation>
<para>which is a linear equation as shown in <link linkend="fg02_01500" preference="1" type="forward">Figure <xref linkend="fg02_01500" label="2-15"><inst>2-15</inst></xref></link>. The isocost curve for <emphasis>TC</emphasis> = 686 is also shown. More generally, <link linkend="ch02eq13" preference="0" type="backward">equation (<xref linkend="ch02eq13" label="2.13"><inst>2.13</inst></xref></link>) can be written as</para>
<equation id="ch02eq16" label="2.16"><inst>
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(2.16)</inst></equation>
<para><link linkend="ch02eq16" preference="0" type="backward">Equation (<xref linkend="ch02eq16" label="2.16"><inst>2.16</inst></xref></link>) shows the impacts of changes in wages and/or rental rates on the costs of purchasing various amounts of labor and/or machinery.
Figure 2-15  Cost Minimization (Output Maximization) Determining Efficient Combinations of Labor and Capital  (goes about here: same as FGS7 Figure 2-15) </para></section>
<section id="ch02lev2sec15"><title id="ch02lev2sec15.title">Cost Minimization or Output Maximization</title>
<para>In the example just given, the assumption that firms maximize profits requires that the X-ray unit select the least-cost method of producing its output. To produce <emphasis>Q</emphasis><superscript><inst></inst>*<inst></inst></superscript> units of output, the firm will wish to minimize the costs of that <emphasis>Q</emphasis><superscript><inst></inst>*<inst></inst></superscript> output, and hence be on the lowest possible isocost curve. The case where <emphasis>Q</emphasis><superscript><inst></inst>*<inst></inst></superscript> equals ten units is illustrated in <link linkend="fg02_01500" preference="0" type="backward">Figure <xref linkend="fg02_01500" label="2-15"><inst>2-15</inst></xref></link>. This will occur at point <emphasis>A,</emphasis> where the isocost curve is tangent to the isoquant representing ten units of output. Higher isocost curves are unnecessarily wasteful; lower ones will not attain ten units of output.</para>
<para>Suppose instead that the firm has a budget of exactly $686 and wishes to maximize its output. It is easy to see from <link linkend="fg02_01500" preference="0" type="backward">Figure <xref linkend="fg02_01500" label="2-15"><inst>2-15</inst></xref></link> that the same equilibrium condition will hold, and that the most the firm can produce is ten units. Cost minimization and output maximization in the manner described lead to the same results.</para>
<section id="ch02lev3sec4"><title id="ch02lev3sec4.title">Looking at Costs From A Different Viewpoint</title><para><inst>  </inst>Cost minimization can also be looked at from society’s point of view. For example, hospitals may achieve cost minimization in applying hospital inputs, and home health care services may achieve cost minimization in applying home health care resources. But, for society as a whole to minimize its costs of care, we need to know which of these types of car, home health or inpatient hospital care, is the most cost efficient for particular patients and we need to know if the quality of care is comparable.</para></section></section>
<section id="ch02lev2sec16"><title id="ch02lev2sec16.title">Marginal and Average Cost Curves</title>
<para>By varying the production levels and finding the respective isocost curves, we can find the minimum cost of producing each output level. This is shown by the set of tangencies in <link linkend="fg02_01500" preference="0" type="backward">Figure <xref linkend="fg02_01500" label="2-15"><inst>2-15</inst></xref></link>. The curve connecting these tangency points, <emphasis>A</emphasis> and <emphasis>B,</emphasis> is called the expansion path. Thus, the expansion path contains the information on the total cost and the average cost (cost/unit) of producing any output level.</para>
<para>If all inputs can be varied, then the long-run total cost and long-run average cost (LRAC) functions are generated. The LRAC curve is illustrated first in <link linkend="fg02_01600" preference="1" type="forward">Figure <xref linkend="fg02_01600" label="2-16"><inst>2-16</inst></xref></link>. Total and average costs are related to the scale of the activity. If higher levels of production lead to improved ability to take advantage of specialization providing a better division of labor, it may be possible to reduce average costs; the case of decreasing long-run average costs is referred to as the case of economies of scale. If, on the other hand, the increased level of output leads to difficulties in managing and coordinating production activities, then long-run average costs may rise; this is referred to as the case of diseconomies of scale. Such issues are relevant for determining the optimal size for firms. For example, the socially optimal size and distribution of hospitals will depend on estimates of scale economies. As another example, it is clear that enough patient volume is needed to cover costs of such high-priced items as CAT scanners, a case of economies of scale. However, too many patients may lead to crowding of patients or to increased labor costs that could again increase costs, producing a case of diseconomies of scale.
Figure 2-16  Long-Run Cost Curves for a Firm (goes about here: same as FGS7 Figure 2-16)

 </para>
<para>In our specific Cobb-Douglas production function example, the LRAC will be a horizontal line reflecting constant average costs (about $68.60 per unit). This occurs simply because of the specific production function chosen as an example. <link linkend="fg02_01600" preference="0" type="backward">Figure <xref linkend="fg02_01600" label="2-16"><inst>2-16</inst></xref></link> shows the classical U-shaped relationship, which starts with economies of scale and then yields to diseconomies of scale. The long-run marginal cost (LRMC) curve shows the cost of producing an incremental unit when all inputs (both machinery and labor) can be varied. It will go through the minimum point of the LRAC.</para>
<para>The short run corresponds to a period where at least one input (typically machinery or plant) cannot be changed. This analysis applies particularly to big-ticket machinery items in hospitals, for example, where some fixed costs (the machine costs or plant costs) cannot be changed in the short run. The other costs are called variable costs (e.g., labor costs).</para></section></section>
<section id="ch02lev1sec8"><title id="ch02lev1sec8.title">The Firm Supply Curve Under Perfect Competition</title>
<para>The cost curves we have reviewed can help to develop a theory of the supply curve for a firm, but to do so we must know something about the demand curve for the firm’s product. In our earlier practice with supply and demand, the demand curve represented the market demand for the product. The demand for a single firm’s product may be different. To gain an idea of what a typical firm’s demand curve will look like, we must know what type of market structure we are talking about.</para>
<para>Several market structures provide insights to an idealized world or applicability to the real world. One defining principle that distinguishes the various market structures is the degree of control that individual firms have over the price that they get paid. Two cases define the extreme forms of market structure: the competitive and the monopoly cases. We will look first at the competitive model, then discuss market structure more generally, and finally follow that discussion with the monopoly case.</para>
<para>The competitive model is rarely seen in the world in its idealized form. It requires several assumptions that ensure perfect competition. The assumptions are as follows:</para>
<orderedlist numeration="arabic" spacing="normal" inheritnum="ignore" continuation="restarts"><listitem><para><inst>
1.
</inst>A sufficient number of buyers and sellers of the good exist so that no single buyer or seller has any power over the price.</para></listitem>
<listitem><para><inst>
2.
</inst>The good is homogeneous; that is, all producers produce the exact same good so that the market cannot be segmented on the basis of difference of goods.</para></listitem>
<listitem><para><inst>
3.
</inst>Information is perfect. All buyers and sellers have information on all relevant variables such as prices and qualities.</para></listitem>
<listitem><para><inst>
4.
</inst>No barriers to entry or exit are present. A producer starts producing, buying necessary machinery, patents, or anything else on terms that are equivalent to those already in the industry.</para></listitem></orderedlist>
<para>These assumptions ensure that a short-run market equilibrium can be represented by the price and the quantity at which demand and supply curves intersect. <link linkend="fg02_01700" preference="1" type="forward">Figure <xref linkend="fg02_01700" label="2-17"><inst>2-17</inst></xref></link> illustrates the model. Under the assumptions of competition, the demand curve facing the firm will be flat, as shown by the curve <emphasis>D</emphasis> = <emphasis>MR</emphasis> = <emphasis>P.</emphasis> To understand this point, consider a mental experiment. Suppose that the market for wheat was competitive and that it had determined, by the actions of market demand and supply, some equilibrium price for wheat, say $3.50 per unit, as shown. Suppose now that a single firm chose to raise its price above $3.50. Would anyone buy its product? They would not because they know (perfect information) that they can buy an identical product (homogeneous product) elsewhere for $3.50. In theory, at even a slightly higher price, the quantity demanded would slide horizontally to zero. On the other hand, suppose that the farmer wished to double the output. Would the farmer have to lower the price in order to sell it all? This would not be necessary because the farmer’s output is small relative to the whole market (numerous buyers and sellers); hence, the farmer could sell as much as he or she wanted at the going price of $3.50.
Figure 2-17  The Competitive Firm’s Supply Curve (goes about here: same as FGS7 Figure 2-17)
 </para>
<para>The demand curve for this firm is labeled <emphasis>D</emphasis> = <emphasis>MR</emphasis> = <emphasis>P</emphasis> indicating that it represents demand, as well as the marginal revenue for the firm and the going market price. Note that the market price is identical to the firm’s marginal revenue. Marginal revenue is defined as the extra revenue obtained by selling one more unit of product. Because this firm can sell all it wants at the going market price, it can sell the marginal unit at that price, as well. Thus, marginal revenue equals price in the competitive model. It is only in cases where a firm has some monopoly power that marginal revenue will differ from price.</para>
<para>The profit-maximizing output for this competitive firm can now be deduced. The firm will maximize its profits at that output where marginal revenue (the price) equals marginal cost; this occurs in the figure at output <emphasis>Q</emphasis><superscript><inst></inst>*<inst></inst></superscript>. This output is called the firm’s profit-maximizing output. The common sense of this seemingly technical proposition can be understood by examining a “wrong” output level—one that is not profit maximizing—for example, <emphasis>Q</emphasis><subscript><inst></inst>1<inst></inst></subscript>. Suppose a firm that is currently producing <emphasis>Q</emphasis><subscript><inst></inst>1<inst></inst></subscript> units were to produce one more unit. The cost of this one extra unit would be <emphasis>A,</emphasis> by definition the point on the marginal cost curve at <emphasis>Q</emphasis> = <emphasis>Q</emphasis><subscript><inst></inst>1<inst></inst></subscript>. The revenue from this one extra unit would be <emphasis>B</emphasis> (which equals the price), the point on the marginal revenue curve at <emphasis>Q</emphasis> = <emphasis>Q</emphasis><subscript><inst></inst>1<inst></inst></subscript>. The firm would increase its profits by producing that extra unit and would continue to increase its profits as long as the marginal revenue curve was above the marginal cost curve. Hence, maximum profits would occur only where <emphasis>MR</emphasis> = <emphasis>MC.</emphasis></para>
<para>The supply curve for a firm shows the firm’s profit-maximizing output at each possible price. The competitive firm is producing at the output where price equals marginal cost. If the market price were to rise in steps, the firm’s adjustment steps would just be to follow the marginal cost curve on up.</para>
<para>The competitive firm’s supply curve will be its marginal cost curve, as long as the price is sufficiently high to make it worthwhile to produce at all. Price must at least cover the firm’s average variable cost (AVC).</para>
<para>The competitive market supply will be determined by the horizontal sum of the individual firm supply curves. This horizontal summing is done much in the manner in which we found market demand curves. The market supply curve in the competitive case, the sum of firm marginal cost curves, will also represent the industry marginal costs of production. In general, under competition, the supply curve is the industry marginal cost curve.</para>
<para>What then determines a good’s market price? The answer is that combination of output and price at which market quantity demanded equals market quantity supplied, or the intersection of market demand and supply.</para>
<para>The assumption of free entry and exit, however, offers further insight into the workings of the competitive market. Suppose, for example, that the equilibrium price in the wheat market in the short run is high enough so that producers in the sector may earn attractive economic profits.<footnoteref preference="1" label="2" role="generated" linkend="ch02fn02"/>
 Any positive economic profit will be attractive to potential entrants. With perfect information and no barriers to entry, other suppliers will enter the market. This will increase market supply and drive down market prices. The entry process logically would continue in the long run until the prices have fallen enough to eliminate economic profits. In the long run, equilibrium profits will be zero, and price will be at the lowest point on each firm’s long-run average cost curve.</para>
<para>However, if barriers to entry in the form of licensure or other restrictions exist, this adjustment process will be impeded. Sellers will be able to earn economic profits over long periods of time, perhaps indefinitely. Such a situation is not perfectly competitive even though the forces of demand and supply determine price at any moment. It is important to evaluate the extent to which all of the four conditions for competition stated at the beginning of this section are satisfied.</para></section>
<section id="ch02lev1sec9"><title id="ch02lev1sec9.title">Monopoly and Other Market Structures</title>
Unlike the perfect competitor, <para>firms in other market structures have market power, which is the ability to affect market price. These market structures entail the pure monopoly (and the natural monopoly version), monopolistic competition, and the several forms of oligopoly. In nearly all instances, the market power concept determines the characteristic of choice of optimal price or quantity.</para>
Consider the pure monopolist.  <para>A pure monopoly is an industry with a single seller who has no close substitutes. As such, the monopolist faces the whole market demand curve, which is usually downward sloping. Downward sloping demand and market power are synonymous concepts; this is because the monopolist, unlike the perfect competitor, will not lose all its customers when raising its price.</para>
<para>In health sectors, pharmaceutical firms that control patents for certain drugs may be pure monopolists. Individual physician practices are not pure monopolies, but because the numerous competitors of each are differentiated by reputation, patient loyalty, and patient/practice distance, each physician probably has some market power. Many economists treat physician markets as monopolistically competitive. Finally, when a town has only a few hospitals, each hospital also has some market power. There being few firms in that market, the hospitals would be considered an oligopoly.<footnoteref preference="1" label="3" role="generated" linkend="ch02fn03"/> Equilibrium for the monopolist is illustrated in <link linkend="fg02_01800" preference="1" type="forward">Figure <xref linkend="fg02_01800" label="2-18"><inst>2-18</inst></xref></link>. The demand curve facing the monopolistic firm is downward sloping because the monopolist faces the whole downward sloping market demand curve. With a downward sloping demand curve, the incremental, or marginal revenue (<emphasis>MR</emphasis>) is less than the demand price. Why is this the case? Suppose the monopolist were selling <emphasis>Q</emphasis><subscript><inst></inst>0<inst></inst></subscript> units at price <emphasis>P</emphasis><subscript><inst></inst>0<inst></inst></subscript>. Total revenue, <emphasis>TR</emphasis><subscript><inst></inst>0<inst></inst></subscript>, would be <emphasis>P</emphasis><subscript><inst></inst>0<inst></inst></subscript><emphasis>Q</emphasis><subscript><inst></inst>0<inst></inst></subscript>. The monopolist would be selling to everyone who is willing to pay at least the price <emphasis>P</emphasis><subscript><inst></inst>0<inst></inst></subscript>. In order to sell one more unit of the good, the monopolist would have to induce more consumers to buy by lowering the price. It may be impossible to lower the price to extra consumers without also lowering to all previous consumers. In this case, because the monopolist must lower the price to everyone else, the marginal revenue will be the price of the extra unit of the good sold minus the loss of revenue from everyone else who now pays less.
Figure 2-18 The Monopolist’s Equilibrium (goes about here: same as FG7  Figure 2-18)
 </para>
<para>To maximize profit, the monopolist produces where <emphasis>MC</emphasis> = <emphasis>MR,</emphasis> at <emphasis>Q</emphasis><subscript><inst></inst>0<inst></inst></subscript> in <link linkend="fg02_01800" preference="0" type="backward">Figure <xref linkend="fg02_01800" label="2-18"><inst>2-18</inst></xref></link>. The corresponding price is <emphasis>P</emphasis><subscript><inst></inst>0<inst></inst></subscript> and total profit is the rectangle <emphasis>P</emphasis><subscript><inst></inst>0<inst></inst></subscript><emphasis>ACB.</emphasis> If barriers to entry are persistent, the economic profits can be maintained and even increased through advertising, promotion, new product development, or other means. The fact that the monopolist is earning excess profits suggests that the monopolist has reduced the amount produced from the competitive amount. The monopolist in the graph chooses point <emphasis>A</emphasis> on the demand curve. If the monopolist had acted like a competitor by setting a price equal to marginal cost (MC) it would have chosen quantity <emphasis>Q</emphasis><subscript><inst></inst>1<inst></inst></subscript>, point <emphasis>E,</emphasis> providing more output and charging a lower price. The induced scarcity caused by the monopolist necessarily raises the price to the consumer.</para>
<para>Economists seek to compare different economic situations or to examine the effects of different policies. In doing so, they often use the concept of allocative efficiency. One of the most widely used examples to illustrate the problem of inefficient resource allocation is found in the comparison of monopoly and competitive equilibria.</para>
<para>Consider once again the case of monopoly. <link linkend="fg02_01900" preference="1" type="forward">Figure <xref linkend="fg02_01900" label="2-19"><inst>2-19</inst></xref></link> shows the long-run marginal cost curve in an industry with constant marginal costs. With demand curve <emphasis>D,</emphasis> the competitive market equilibrium is at <emphasis>Pc</emphasis> and <emphasis>Q<subscript><inst></inst>c<inst></inst></subscript>.</emphasis> Suppose, somehow, that the providers are able to form a monopoly. If so, it will be in their interest to raise prices by withholding services from the market. The resulting monopoly will produce at quantity <emphasis>Q<subscript><inst></inst>m<inst></inst></subscript></emphasis>, consistent with price <emphasis>P<subscript><inst></inst>m<inst></inst></subscript></emphasis>, where price is higher than marginal cost. The result reflects a loss to the consumer due to the monopoly. The total loss is indicated by the triangle <emphasis>ABC,</emphasis> called the welfare loss.
Figure 2-19  Welfare Loss of Monopoly (goes about here: same as FGS7 Figure 2-19)
 <link linkend="ch02sb02" preference="1" type="forward"/></para>
<para>We can understand welfare loss better if we think in terms of marginals. Consider first that the demand curve measures the highest price that people are willing to pay for an extra unit of the good. The price they are willing to pay measures their marginal benefit. Now consider what the consumer and society as a whole have to give up when they face a monopoly. The monopolist will choose output level <emphasis>Q<subscript><inst></inst>m<inst></inst></subscript></emphasis>. If we somehow could have produced one more unit of the good, the (<emphasis>Q<subscript><inst></inst>m<inst></inst></subscript></emphasis> + 1)<superscript><inst></inst>th<inst></inst></superscript> unit, we would have made a net gain for society. The benefit of that extra unit is 1 ( <emphasis>A</emphasis> in the graph because by marginal benefit (here equal to the height of the demand curve) we mean the benefit of the extra unit. Similarly, the cost to the monopolist, and thus to society as well, of the extra unit is 1 ( <emphasis>B.</emphasis> Because the marginal benefit exceeds the marginal cost, the extra unit yields society a net gain of the rectangular shaded area.</para>

<sidebar id="ch02sb02" label="2-2" float="1" type="bx1"><inst>Box 2-2</inst>
<title id="ch02sb02.title">Is Competition Better Than Monopoly?</title>
Virtually all economists greatly admire competition and competitive markets. But economists also understand that the benefits of competition are more likely to arise when competitive conditions are fully in place. The extent to which health care markets deviate from the perfectly competitive standard, and the effects of these deviations, are major themes in health economics (Gaynor and Town, 2012).  

The 2010 passage of the Affordable Care Act (ACA) adds urgency to better understanding the role and effects of competition in health care delivery.  Supporters of the ACA legislation often claim that it will promote competition among health insurers and make insurance more affordable.   But will these predictions unfold?  As health insurance exchanges were rolled out in the fall of 2013, the New York Times reported that 58 percent of the counties served by federal exchanges had only one or two insurers, i.e, these markets were highly concentrated.  The Times article provides a vivid illustration for a 50-year old who would pay $644 a month for coverage, before federal subsidies, in a rural Georgia county served by one insurer compared to $320 for comparable coverage in Atlanta, Georgia which was served by four insurance carriers.


Although rigorous scholarly studies of the ACA are not yet available, and there is some evidence of increasing competition in many markets since 2013, past research on the health insurance industry provides valuable clues.  Daffny and colleagues examined employer-provided group plans over the period 1998-2006.  These plans covered about 90 percent of the non-elderly with private insurance coverage.  Most markets experienced an increase in concentration among insurers over the study period, with premiums rising about 7 percent for in a typical market as a result of the inreased concentration.   The degree of monopoly is a recurring theme throughout the text in our discussions of efficiency and and the role for regulation. 
Sources:  Reed Abelson, Katie Thomas, and Jo Craven McGinty, “Health Care Law Fails to Lower Prices for Rural Areas,” New York Times October 23, 2013 (nytimes.com/2013/10/24/business/health-law), Dafny, Duggan, and Ramanaraynan (2012), and Sheingold, Nguyen, and Chappel (2015).
<para></para></sidebar>
<para>Reasoning iteratively, another unit again yields another net gain to society, this time somewhat smaller than the first net gain. Net gains will continue to occur until we reach the output at which society’s marginal benefit (demand) intersects its marginal costs, which occurs at <emphasis>C.</emphasis> The total net gain to society from increasing output up to the point at <emphasis>C</emphasis> equals the triangle labeled <emphasis>ABC.</emphasis></para></section>
<section id="ch02lev1sec10"><title id="ch02lev1sec10.title">Conclusions</title>
<para>The microeconomic tools developed in this chapter consist of the production possibility frontier, demand-and-supply analysis, utility and indifference curve analysis, production and cost curves of a typical firm, firm behavior under competition and monopoly, and the measure of welfare loss. The economic tools used later in the text apply or extend the tools developed here. By learning these ideas, you will gain an understanding of the terminology used in health economics, as well as an understanding of the type of reasoning used.</para></section></section><section id="ch02lev1rm" role="rm"><title id="ch02lev1rm.title"/><summary id="ch02sum01">
<title id="ch02sum01.title">Summary</title>
<orderedlist numeration="arabic" spacing="normal" inheritnum="ignore" continuation="restarts"><listitem><para><inst>
1.
</inst>The concept of scarcity underlies much economic thinking. Scarcity necessitates that decision makers make trade-off decisions at the margin. The production possibilities frontier represents these trade-offs, and its slope represents the opportunity cost of one good in terms of the other.</para></listitem>
<listitem><para><inst>
2.
</inst>Supply-and-demand analysis of competitive markets is a basic tool of economics and provides insights that extend beyond the theoretical, perfectly competitive markets. Supply reflects sellers’ offers as a function of price, and demand reflects buyers’ offers as a function of price. The intersection of demand and supply describes the market equilibrium.</para></listitem>
<listitem><para><inst>
3.
</inst>Comparative static analysis of demand and supply finds the new equilibrium after economic events shift either curve. Demand-increasing (-decreasing) events tend to raise (lower) equilibrium price, while supply-increasing (-decreasing) events tend to lower (raise) equilibrium price.</para></listitem>
<listitem><para><inst>
4.
</inst>A function describes a relationship between one or more independent variables yielding a unique value for the dependent variable. The linear demand function, showing demand as a straight line, is only one special case of the many possibilities.</para></listitem>
<listitem><para><inst>
5.
</inst>The utility function summarizes a consumer’s preferences. Higher utility numbers are assigned to consumer bundles that provide higher levels of satisfaction, meaning that the consumer prefers these bundles.</para></listitem>
<listitem><para><inst>
6.
</inst>Indifference curves describe bundles of goods that yield the same utility and hence the same level of satisfaction. Well-behaved indifference curves are downward sloping, continuous, and convex to the origin.</para></listitem>
<listitem><para><inst>
7.
</inst>The budget constraint represents the combinations of goods that the consumer can afford given his or her budget. The budget constraint is downward sloping, and its slope is the negative of the ratio of prices.</para></listitem>
<listitem><para><inst>
8.
</inst>In consumer theory, the consumer maximizes utility subject to a budget constraint. This means that the consumer picks the most preferred consumer bundle from among those he or she can afford. The equilibrium occurs at the tangency between the budget constraint and the highest attainable indifference curve.</para></listitem>
<listitem><para><inst>
9.
</inst>Price elasticity depicts the responsiveness of demand to changes in price. It is defined as the ratio of the percentage change in quantity demanded to the percentage change in price. Each other elasticity also represents the ratio of a percentage change in a dependent variable to a percentage change in a given independent variable.</para></listitem>
<listitem><para><inst>
10.
</inst>The production function describes the relationship of inputs to output. The marginal product of an input is the increase in output due to a one-unit increase in the input holding all others constant. That marginal product tends to decline as more input is added describes the law of diminishing marginal returns.</para></listitem>
<listitem><para><inst>
11.
</inst>The average total cost curve of a firm shows the total cost per unit of output. The marginal cost curve shows the extra cost required to produce an additional unit of output.</para></listitem>
<listitem><para><inst>
12.
</inst>The competitive firm in the short run produces that output where price equals marginal cost. The marginal cost curve is therefore the supply curve of the competitive firm.</para></listitem>
<listitem><para><inst>
13.
</inst>In long-run equilibrium, entry by competing firms forces the typical competitive firm to produce an output level such that its price equals its minimum average cost. At this output, the competitive firm is producing the economically efficient output, and it is earning zero economic profits.</para></listitem>
<listitem><para><inst>
14.
</inst>The pure monopolist faces the entire downward sloping market demand curve, and this implies that its marginal revenue lies below the demand curve. The monopolist restricts output, by comparison to the competitive case, and it charges a higher market price.</para></listitem>
<listitem><para><inst>
15.
</inst>The pure monopoly case is one instance of a market in which a welfare loss occurs. A welfare loss, represented by an area under the demand curve and above the marginal cost curve, is an opportunity for mutual gains that is being foregone by the market.</para></listitem></orderedlist></summary><problemset id="ch02ps01" role="qonly">

<supertitle id="ch02ps01.supertitle">Discussion Questions</supertitle>
<general-problem id="ch02ps01gen001" label="1" maxpoints="1"><inst>
1.
</inst><question id="ch02ps01q001"><para>Explain the difference between cardinal and ordinal utility. Do you think that it is possible for researchers to find out which type of utility people actually have?</para></question></general-problem>
<general-problem id="ch02ps01gen002" label="2" maxpoints="1"><inst>
2.
</inst><question id="ch02ps01q002"><para>If a consumer always prefers more to less, can the indifference curves between the two goods be upward sloping? Explain. What if one of the “goods” is actually something unpleasant, like broccoli to a three-year-old?</para></question></general-problem>
<general-problem id="ch02ps01gen003" label="3" maxpoints="1"><inst>
3.
</inst><question id="ch02ps01q003"><para>The law of diminishing marginal returns states that eventually the marginal product of an input will tend to fall as more input is added. Describe real-life scenarios, explaining why this is likely to happen. For example, imagine a backyard garden of fixed size and all other inputs except labor also fixed; will adding a worker increase your output? Will adding another increase output by as much? Another?</para></question></general-problem>
<general-problem id="ch02ps01gen004" label="4" maxpoints="1"><inst>
4.
</inst><question id="ch02ps01q004"><para>If it makes sense that one type of labor can substitute for another in production, how can capital, a physical object, substitute for labor, a human being?</para></question></general-problem>
<general-problem id="ch02ps01gen005" label="5" maxpoints="1"><inst>
5.
</inst><question id="ch02ps01q005"><para>Describe the long-run equilibrium of the competitive firm. Conceptually remove a single assumption of perfect competition and analyze whether and how the process of long-run equilibrium would change. For example, if information were very imperfect, would the long-run equilibrium be achieved? If the firms’ products were not exactly alike? If there were barriers to the entry of new competitors?</para></question></general-problem>
<general-problem id="ch02ps01gen006" label="6" maxpoints="1"><inst>
6.
</inst><question id="ch02ps01q006"><para>When a welfare loss occurs because of monopoly, what exactly is lost? Who loses it?</para></question></general-problem>
<general-problem id="ch02ps01gen007" label="7" maxpoints="1"><inst>
7.
</inst><question id="ch02ps01q007"><para>Resolve the following: “The price of ice cream increased in the summer, yet quantity also increased. Therefore, the law of demand does not apply to ice cream.”</para></question></general-problem>
<general-problem id="ch02ps01gen008" label="8" maxpoints="1"><inst>
8.
</inst><question id="ch02ps01q008"><para>How is a production function affected by the invention of a new process related to it? Can this change result in lower prices to the consumer? What do you think? Do improvements in technological knowledge in the production of consumer goods necessarily reduce average family expenditures?</para></question></general-problem></problemset><problemset id="ch02ps02" role="qonly">
<supertitle id="ch02ps02.supertitle">Exercises</supertitle>
<general-problem id="ch02ps02gen001" label="1" maxpoints="1"><inst>
1.
</inst><question id="ch02ps02q001"><para>Draw a production possibilities curve for an economy that produces two goods, health and entertainment. Show how this PPF would change if the technology for improving peoples’ health was to improve. Show the change if there were an increase in the underlying available quantities of capital and labor.</para></question></general-problem>
<general-problem id="ch02ps02gen002" label="2" maxpoints="1"><inst>
2.
</inst><question id="ch02ps02q002"><para>Draw a production possibilities curve between health and all other goods. Insert a point in the drawing that illustrates an economy with an inefficient health system. Insert two additional points that illustrate two efficient economies but two that contrast in their relative emphasis on health care versus all other goods. Is there a cost to society of policies that lead to increases in health care? Explain.</para></question></general-problem>
<general-problem id="ch02ps02gen003" label="3" maxpoints="1"><inst>
3.
</inst><question id="ch02ps02q003"><para>Using a supply-and-demand graph and assuming competitive markets, show and explain the effect on equilibrium price and quantity of the following:</para>
<orderedlist numeration="loweralpha" spacing="normal" inheritnum="ignore" continuation="restarts"><listitem><para><inst>
(a)
</inst>A technological change that reduces the cost of producing X-rays on the market for physician clinic services.</para></listitem>
<listitem><para><inst>
(b)
</inst>Increased graduations of new doctors on the market for physician services.</para></listitem>
<listitem><para><inst>
(c)
</inst>The virtual elimination of smoking in the population on the market for hospital services.</para></listitem>
<listitem><para><inst>
(d)
</inst>A price ceiling placed on physician fees in the market for physician services.</para></listitem></orderedlist></question></general-problem>
<general-problem id="ch02ps02gen004" label="4" maxpoints="1"><inst>
4.
</inst><question id="ch02ps02q004"><para>Graph the following demand functions:</para>
<orderedlist numeration="loweralpha" spacing="normal" inheritnum="ignore" continuation="restarts"><listitem><para><inst>
(a)
</inst><emphasis>Q<subscript><inst></inst>d<inst></inst></subscript></emphasis> = 110 – 3.3<emphasis>P</emphasis></para></listitem>
<listitem><para><inst>
(b)
</inst><emphasis>Q<subscript><inst></inst>d<inst></inst></subscript></emphasis> = 100<emphasis>P</emphasis><superscript><inst></inst>–1.3<inst></inst></superscript></para></listitem></orderedlist></question></general-problem>
<general-problem id="ch02ps02gen005" label="5" maxpoints="1"><inst>
5.
</inst><question id="ch02ps02q005"><para>In a graph with OG on the vertical axis and Food on the horizontal, what is the Food-axis intercept? How does the budget constraint shift if the consumer’s income level and the two prices all double?</para></question></general-problem>
<general-problem id="ch02ps02gen006" label="6" maxpoints="1"><inst>
6.
</inst><question id="ch02ps02q006"><para>Calculate the price elasticity for a $1 change in price at initial price level $300 for the demand function Qd = 1,500 – 1.5<emphasis>P</emphasis>.</para></question></general-problem>
<general-problem id="ch02ps02gen007" label="7" maxpoints="1"><inst>
7.
</inst><question id="ch02ps02q007"><para>What is the slope of the isoquant described by the data in <link linkend="ch02table05" preference="0" type="backward">Table <xref linkend="ch02table05" label="2-5"><inst>2-5</inst></xref></link> when evaluated from a labor input of 7 to 8?</para></question></general-problem>
<general-problem id="ch02ps02gen008" label="8" maxpoints="1"><inst>
8.
</inst><question id="ch02ps02q008"><para>Assume that a monopoly firm has a linear demand curve and a constant marginal cost curve. Graph this firm’s optimal output choice before and after a per-unit excise tax is placed on the output. Does the equilibrium price rise by as much as the tax?</para></question></general-problem>
<general-problem id="ch02ps02gen009" label="9" maxpoints="1"><inst>
9.
</inst><question id="ch02ps02q009"><para>Using <link linkend="ch02eq04" preference="0" type="backward">equation (<xref linkend="ch02eq04" label="2.4"><inst>2.4</inst></xref></link>), what is the demand equation as a function of <emphasis>Ps</emphasis> if the price of other pastas (<emphasis>P<subscript><inst></inst>o<inst></inst></subscript></emphasis>) is $2, the individual’s income (<emphasis>Y</emphasis>) in thousands is $25, and tastes (<emphasis>Z</emphasis>) are represented by 20? What happens if the individual’s income increases to $30?
10. Colorado legalized the recreational use of marijuana in 2014 to raise revenues through sales and excise taxes.   In Denver, 1/8 ounce of marijuana costing $30 had about $8 in various taxes added on.  Assuming a price elasticity of demand for marijuana of -0.7 (see Table 2-3), determine the percentage change in quantity that would result from a price increase of $8.  Under what circumstances would prices rise by less than the full amount of a tax?  How does the price elasticty of demand affect tax revenues?</para></question></general-problem></problemset></section></chapter></etmfile>
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</title><mediaobject float="0"><imageobject><imagedata fileref="FG_02_019.eps" width="256" depth="256"/></imageobject></mediaobject></figure>
� For example, it becomes possible to compare the price elasticity of demand for beef with that for automobiles, even though the price levels and quantities are different.


� <footnote id="ch02fn02" label="2"><inst></inst><para>Economic profits represent profits after considering all costs including opportunity costs. A “normal” level of profits is necessary to keep firms in the market, and is considered a factor payment to the entrepreneur, just like wage and salary payments to workers or rents paid to owners of buildings and machinery.</para></footnote>
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