Updated:  03/27/01


INTRODUCTION
Definition of Economics
Dictionary:  Of or relating to the science of economics; of or relating to a divine dispensation or system of government; of, relating to or concerned with production, distribution and consumption of commodities.

Lots of subjects are concerned with these things (marketing, accounting, management).  Doesn't indicate how economic concerns differ from these other concerns.  At the same time, economists like to think that economics has a much broader influence than just production, distribution and consumption of commodities (i.e., national defense, government debt, alliances/study groups, etc.).

Text:
(Samuelson/Nordhaus) Economics is the study of how societies use scarce resources to produce valuable commodities and distribute them among different people.

Problem type definition:  Economics can be defined as the social science concerned with the problem of using or administering scarce resources (the means of producing) so as to attain the greatest or maximum fulfillment of society's unlimited wants (the goal of producing).

This definition is consistent with the dictionary and textbook definitions.  In particular, we will address three issues related to production:  what, how, for whom.  Also consistent with broader set of issues:  income (housing, clothes, food, entertainment, transportation); time (studying for finals); family (marriage age, timing and number of children); buffet (what to eat).

Methods type definition:  The Theory of Economics does not furnish a body of settled conclusions immediately applicable to policy.  It is a method rather than a doctrine, an apparatus of the mind, a technique of thinking which helps its possessor to draw correct conclusions.  This definition is consistent with the objectives for the class.  The objective is to think like economists.

Objective for Class

The objective is not to learn specific tools or how to solve specific problems.  You will learn specific tools and apply these tools to specific problems (mostly related to the production, distribution and consumption of commodities), but the objective is not to learn the answers to these specific questions.  It is to learn "the economic way of thinking" so you can make use of these tools as opportunities pop up (e.g., insurance rates, water rationing, air fares in Monterey).  By the quarter's end, you should be able to sort sense from nonsense as you hear arguments surrounding various issues.

Example

You are in school at CBT/McGraw-Hill.  Have limited time to balance between physiological needs, family/entertainment, classes, studying.  Also have to make ends meet in an area where housing and entertainment are expensive.  In some cases, pressures of income may exceed desire to apply full effort to studies (as long as you are passing).  May decide to work overtime to supplement income.  Satisfies your preferences, but not necessarily those of CBT/McGraw-Hill because you are not getting full benefit from your education.  (Get by with a 3.0, but you could have gotten a 3.8).

You have 8 hours per week for overtime work to earn supplementary income.  Your GPA falls off correspondingly.  If enough people do this, services may recognize.  Problem is that CBT/McGraw-Hill and students may have different objectives.  CBT/McGraw-Hill want students to maximize the value of their education while students want to maximize their happiness (which includes school performance and several other factors).  What can CBT/McGraw-Hill do?  Raise grade requirements-secondary effect of grade inflation.  Increase class load-secondary effect of reduced quality (less soak time).  Restrictions and closer monitoring-hard to detect, information is expensive.  Moral suasion (pep talks)-incentives matter.  Recognize asymmetry in incentives (makes monitoring difficult when information is not perfect).

Incentives:  GPA Pay!  CBT/McGraw-Hill offers $4 weekly bonus for every .01 GPA over 3.0.  Changes incentive to study, making CBT/McGraw-Hills’ and individuals' objectives compatible (increases bickering for grades-maybe bribes).  Need to know how study time affects GPA to get relationship between studying and bonus pay.
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Concept 1:  Diminishing Marginal Productivity.  From 1st columns, notice that as hours of study increases, GPA goes up, but at a decreasing rate.  Each hour of study time becomes progressively less productive the more time you spend.  Productivity of an additional hour is called marginal productivity (we will focus most of our analysis on marginal values).  This phenomenon is called diminishing marginal productivity.  As we devote more of one resource to an activity (holding the amounts of all other resources constant), that resource will eventually begin becoming progressively less productive.  Very common and important in the real world.

Concept 2:  Opportunity Cost.  How much should I study if my objective is to maximize income (given that I get a 3.0 average with no additional study time)?  Can't tell with out considering how much I sacrifice in terms of income as I study more.  Incentive pay has a cost, measured by the income I forgo as I study rather than work.  This is referred to as opportunity cost (there is no such thing as a free lunch).  Opportunity costs are the central notion of costs in economics.  Monetary cost is not important.  The value of a good is measured by the value of what we give up in order to purchase that good (monetary cost may be a good proxy in some cases, but not always).

What is the cost of an GGU education?  Supplies (books used to be), time (weekly for some or additional commitment), etc.  What is the cost of a ticket to the NCAA Finals game (suppose you won the ticket)?  Reflected by price for ticket scalpers.  The second columns in this example reflect the opportunity cost of incentive pay.

Concept 3:  Marginal Cost and Marginal Benefit.  What should you do?  Best combination is study three hours (3.73 GPA and $292 in incentive pay) and work 5 hours ($250 in income).  Total income is $542.  How did you figure?  Brute force:  add up all combinations and find the best.  Alternative:  compare the marginal benefit (GPA Pay) and marginal cost (opportunity cost of income forgone).  Whenever MB > MC, it pays to study an additional hour.  When MB < MC, it does not pay to study that hour.  

The third columns reflect MB and MC.  Do we need to calculate all MBs and MCs.  No, we can stop as soon as MC > MB because of diminishing marginal productivity.  That is where computational efficiency is introduced.  Note:  comparing MB and MC shows us what combination of study and work maximizes income, but it does not tell us what our income is.  We have to calculate that from total costs and total benefits.  But this does give short hand approach to identify the optimal point.  (If we could work for partial hours, what would be the relationship between MC and MB at the optimal point?  They would be equal.)

This is one of the central points this semester.  If you learn nothing else, learn MC = MB.  Example:  Suppose we could eliminate all illegal drugs in the U.S. for $150 Billion.  Should we do it?  What if for $5 Billion we could eliminate 99% of the illegal drugs and the last 1% was so hard to find it would cost $145 Billion?  Have to compare MC and MB, can't look at total costs and benefits.  Alternatively, suppose eliminating tax fraud would increase federal revenues by $50 billion.  Should we eliminate tax fraud?

Concept 4:  Production Possibilities Frontier.  We can show this decision in a graph.  The production possibilities frontier shows all possible combinations of work income and GPA Pay that we can produce with our limited time.  Can be generalized to the economy as a whole.  Inside the frontier is inefficient; outside is unattainable.  Will the PPF always have this bowed shape?  Yes, as long as there is diminishing marginal productivity.

Decisions we face are:


1.
How to produce to be efficient (study, capital/labor ratio, technology, etc.)


2.
What combination to produce (study/work income, guns/butter, etc.)


3.
For whom (entertainment budget, distribution of commodities, etc.)
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Underlying assumption in economics is that we will use measures of efficiency to determine if we are answering these questions optimally.  We should maximize the total value of all goods and services available to consumers in the economy.  This concept has a very specific meaning in each of the questions described above.   (If there is a combination of outputs that has a higher value, or a mixture of inputs that can increase output in one industry without decreasing it in other industries, or a way to redistribute outs between consumers and make one consumer better off without hurting others, we don't have efficiency.)

Micro versus Macro:  Macro means big and deals with the economy as a whole (inflation, unemployment, budget deficit, trade deficit, monetary policy, fiscal policy, etc.); micro means small and deals with individual decision makers (consumers, firms, industries).  Microeconomics is less controversial (agreement regarding micro principals, disagreement regarding policy implications, e.g., we can identify the disease but we disagree about the suggested treatment).  Macro principals are disputed as well as the policy implications.

These decisions can be made in various ways.  Some economies create mechanisms specifically to make these decisions, including:  tradition, dictators, or central planning committees.  Other economies seem to have no particular coordinating mechanisms.  In market economies, everyone is free to pursue their own self-interest (consumers maximize well being; producers maximize profits).  Yet somehow market economies appear well coordinated.  We do not have chronic shortages (as indicated by long lines of consumers) or surpluses (as indicated by chronic excess inventories).  Furthermore, in recent years, it appears that market based economies have outperformed centrally coordinated economies.

Prices

What coordinates market economies so that individuals pursuing their own self-interest end up creating a coordinated and smoothly operating economy?  Prices.  Prices send signals that keep the economy functioning smoothly.  As a good becomes more scarce and precious, their prices tend to increase.  As a result, consumers pursuing their own self-interest have an incentive to start economizing on their use of the scarce resource, substituting other products that are now relatively cheaper.  At the same time, producers pursuing their own self-interest have an incentive to begin producing more of the more precious commodity because profits generally increase with prices.  These simultaneous actions by consumers and producers are the appropriate responses when a product begins to become more precious.

If prices are artificially restricted from adjusting (by law or some other artificial means) consumers and producers will not get the appropriate signals.  If a product becomes more precious but prices do not adjust, consumers will not economize and producers will not expand their output, and chronic shortages (lines) will result (e.g., gasoline lines in the late 1970s).  The economy will no longer appear well coordinated.  Thus, price adjustments coordinate consumers' and producers' selfish behavior.

Because prices are so central to market economies, we want to begin exploring how prices are determined.  Then we will take a closer look at how consumers and producers make decisions.  To begin to understand prices.  Need to know how much people are willing to buy at different prices and how much producers are willing to sell at different prices (i.e., Demand and Supply).

Demand

First we will look at Consumers.  What determines how much of a product consumers will purchase?  This decision is based entirely on consumers' preferences and is independent of producers’ decisions about how much to produce (i.e., if adequate supplies existed, how much would consumers demand).

For any particular product (i.e., quality is given) the quantity demanded depends on price of the product, price of substitutes, price of complements, future expected prices, tastes, income, population.  We can express this as a mathematical function:  QD= f(P, Ps, Pc, Pe, T, Y, N).  We can collect data over time or across the population and try to estimate this relationship, and then we can talk about how the quantity demanded changes with each of the variable identified.

Unfortunately, it gets very complicated if we allow all variables to change at one time (and hard to draw).  Therefore, we set up an experiment.  We hold all variables constant except one, and look at the relationship between that variable and the quantity demanded.  Could allow any variable to vary, but we will select the product price, because that is what we are trying to select.  This is called the ceteris paribus assumption.  Can now express demand function as:  QD = f(P), ceteris paribus.  After we understand this relationship, we will relax this assumption and see what happens.

What relationship would you expect between QD and P?  Inverse relationship.  As P increases, Q decreases, and vice versa.  Why?  Substitution effect:  As P increases, ceteris paribus, X becomes more expensive relative to other goods that may be used in its place.  Some consumers are likely to begin using less X and more of the other good.  Conversely, as P decreases, ceteris paribus, people will begin substituting X for the relatively more expensive alternative.  Income Effect:  As P decreases, ceteris paribus, the purchasing power of our income increases.  As we become richer, we buy more of all normal goods, including good X.  As P increases, ceteris paribus, we become relatively poorer, so we buy less of all goods, including X.

Suppose we hire a market analyst to estimate the demand we can expect at different prices.  The following data is reported (see table).  This data can be expressed as a demand function.  In this case:  QD = 10 - P (sometimes it is easier to use an inverse demand function P = f-1(QD) = 10 - QD).  Finally, the data can be graphed into a demand curve.  As expected, price and quantity demanded have an inverse relationship.  Demand schedules, functions, and curves are equivalent ways of expressing the same information.  They all show the relationship between price and quantity demanded, ceteris paribus.  Therefore, any change in the price of the good, ceteris paribus, would be represented as a movement along the demand curve.  This is called a change in the quantity demanded.

	Price
	QD
	QS
	QS w/tax
	QS w/sub.

	10
	0
	10
	8
	12

	9
	1
	9
	7
	11

	8
	2
	8
	6
	10

	7
	3
	7
	5
	9

	6
	4
	6
	4
	8

	5
	5
	5
	3
	7

	4
	6
	4
	2
	6

	3
	7
	3
	1
	5

	2
	8
	2
	0
	4

	1
	9
	1
	0
	3


What happens if the ceteris paribus assumption is violated?  Consumers would change the quantity of the good purchased at all prices, so the entire demand curve would shift.  Any change that encourages the consumer to purchase more of the good at all prices causes the demand curve to shift to the right (e.g., a decrease in the price of complements or increases in the price of substitutes, expected future prices, income, tastes, and population).  Conversely, any change that encourages consumers to purchase less of the good at all prices would shift the demand curve to the left.  These shifts are referred to as changes in demand.  It is important to distinguish between shifts in the demand curve and movements along the demand curve, so the terminology is important, particularly if there are no graphs to indicate what is intended.
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Supply

Now we will look at Producers.  What determines how much output producers will produce?  This decision is based entirely on producers' preferences and is independent of consumers' decision of how much to purchase ( i.e., if adequate demand existed, how much would producers supply).

For any particular product (i.e., quality is given) the quantity supplied depends on price of the product, technology, price of inputs, price of substitutes (in production), price of complements (in production), future expected prices, number of firms, goals of the firm.  We can express this as a mathematical function:  QS = g(P, T, Pi, Ps, Pc, Pe, T, F, G).  We can collect data over time or across the producers and try to estimate this relationship, then we can talk about how the quantity supplied changes with each of the variable identified.

Once again we will set up our experiment and look at the relationship between price and quantity supplied, ceteris paribus, QS = g(P).  What relationship would you expect?  Positive relationship.  As P increases, QS increases.  Why?  As prices increase, profits increase and firms have an incentive to increase output.  Suppose we hire a production engineer to determine how much it costs to produce different levels of output, and from that data we determine how much we would be willing to supply at each price.  Again, we can write the data in a supply schedule (see table), function (QS = P), or supply curve (see figure).  As before, the supply curve has the expected shape.

As with the demand curve, the supply curve shows the relationship between price and quantity supplied, ceteris paribus.  Any change in price, ceteris paribus, would cause a movement along the supply curve.  This is referred to as a change in the quantity supplied.  Any violation of the ceteris paribus assumption would cause the entire relationship to shift, because producers would be willing to supply different amounts at each price.  Any change that encourages producers to increase their supply shifts the supply curve to the right (e.g., improvement in technology, decrease in input prices, the price of substitutes, or future expected prices, increases in the price of complements or the number of firms).  Any change that encourages producers to supply less at each price shifts the supply curve to the left.  These shifts are referred to as changes in supply.  It is important to make the distinction between changes in the quantity supplied and changes in supply when talking about the supply curve.

Note also that increases in demand and supply shift the curves to the right while decreases shift both curves to the left.  It is easier to think of general increases and decreases as shifting the curves right and left.  Up and down can get confusing (though sometimes there will be specific changes that we model as shifting the curve up or down, e.g., taxes and subsides).

Equilibrium

What price the market charge for this product and how much will be sold?  5 units of output will sell for $5.  This is the only price and output combination that can sustain itself.  If we set the price at $4, we would only want to produce 4 while consumers would want to purchase 6.  Consumers would begin lining up at our door, and being self-interested producers, we would raise the price.  This would increase our supply and decrease demand.  We would keep raising price until QS = QD and consumers stopped lining up.  

If we charged $6, we would want to produce 6 while consumers would only purchase 4.  Our inventories would start to accumulate, and we would be forced to have a sale, or offer a rebate.  As price decreases, we produce less and consumers purchase more.  Again we return to an output of 5 at a price of $5.

This is called the equilibrium price and quantity because at that point there are no forces that will move us away (equilibrium means resting place).  Furthermore, the equilibrium is stable because if we diverge from equilibrium, market forces will automatically bring us back.

What is so great about equilibrium?  Every transaction must have a buyer and seller, so aren't we always in equilibrium?  The difference is that at equilibrium desired and actual behavior is the same for both buyers and sellers.  If we are out of equilibrium, actual sales and purchases must be equal, but one group is not happy with the amount transacted.

Taxes/Subsidies

What if the government decides that they don't like the equilibrium price or output (e.g., the price is too high or too low)?  How can they influence prices?  They can influence the market either by law (price ceilings/floors) or by taxes and subsidies.  We will look at taxes and subsidies first, and at ceilings and floors next.  

Suppose the government decides to impose a $2/unit tax on our product.  How would this affect our supply and demand curves?  Shift supply?  Shift demand?  Both?  We can model taxes a shifting either the supply or demand curve and get the same answer, the difference is in the interpretation of the new equilibrium point.  If we model taxes as shifting the supply curve, then the tax is considered as a cost of doing business.  In this case, the new equilibrium point measures the total price paid, including the tax.  If we model taxes as shifting the demand curve, then the new equilibrium point measures the price excluding the tax.  To find the total price paid we have to add the tax back in.  By convention, we always model taxes and subsidies as affecting the supply curve.  Then the new equilibrium point measures the total price paid in both the tax and pre-tax cases.

What do you think will happen to price when the government imposes a $2 tax on us?  Should we pass the entire tax to consumers?  Should we pay for the tax out of our profits?  Should we pay some and let consumers pay some?  To see this, consider how the tax affects our supply schedule and supply curve (see table and figure).  The tax shifts the supply curve up (left) by $2 indicating that we need an extra $2 after the tax to supply the same quantity as before the tax.  This is a decrease in supply as a result of the tax.  

(Optional) Mathematically, the price depicted on the original supply curve is the price producers must receive to induce them to supply the indicated quantity.  The new supply curve shows the relationship between the price that consumers pay and the quantity producers will be willing to supply.  The price that consumers pay is not equal to the price producers receive with a tax.  In fact, PP =(PC – tax).  Thus, the vertical distance between the two curves shows the tax per unit at each output level (PC – PP = tax).  The demand curve shows the relationship between the price that consumers pay and the quantity they are willing to purchase.  Therefore, the new equilibrium is the relevant equilibrium and the corresponding price is the price that consumers pay.  The price producers receive is the consumer’s price minus the tax.  To find the equation for the new supply curve, you need to rewrite the curve in terms of Q versus PC, not PP as in the original supply curve.  To rewrite the supply curve, use the relationship PP =(PC – tax) described above.  In particular, substitute (PC – tax) in for P in the original supply curve and simplify.

What is the effect on the equilibrium price and quantity?  Suppose we try to pass the entire tax on to consumers.  We would raise our price from $5 to $7.  At this price, we want to supply 5, but consumers only want to purchase 3.  Therefore, there is excess supply and our inventories begin to accumulate.  We have to reduce price to get rid of our unintended inventory build-up.  As price falls, the quantity supplied decreases and the quantity demanded increases.  This continues until we reach the new equilibrium at $6 and an output of 4.  Thus, we bear half the tax (we receive $4 instead of $5 after the tax) and consumers bear half the tax (they pay $6 after the tax instead of $5).  Will the tax always be shared equally?  Depends on the slope of the supply and demand curves (will be covered in more detail later).

A subsidy is the exact opposite of a tax.  The government pays us money to encourage production of our product.  This shifts the supply curve down by the amount of the per unit subsidy.  Again, producers and consumers will share the subsidy, with the relative shares determined by the slope of the supply and demand curves.  If producers try to capture the entire subsidy, they would increase output, but consumers would not increase the quantity demanded.  Their unintended inventories would accumulate.  They would lower prices and pass some of the subsidy on to consumers.

Price Ceilings

Alternatively, the government can choose to supersede the market by imposing price ceilings or floors.  Price ceilings limit prices to values below the equilibrium level (if the limit is set above the equilibrium level, the ceiling would be ineffective).  Price floors limit prices to values above the equilibrium level.  These policies are considered as superseding the market because prices are not allowed to adjust to their equilibrium values.  As a result, price changes cannot signal consumers and producers to adjust their behavior (incentive) and prices do not balance supply and demand (allocation).

For example, consider price ceilings (e.g., rent control, gas price controls, Nixon and post World War II price and wage freezes, anti-price-gauging laws, etc.).  What effect does a price ceiling have on demand and supply?  None.  It simply restricts price below its equilibrium value.  As a result, there are chronic shortages (see figure).  Prices cannot rise, so consumers do not get the signal to economize and producers do not get the signal to expand output.

Furthermore, there is an allocation problem that is not present when demand equals supply.  A limited supply has to be divided up between a greater quantity demanded.  Thus, we need to create some mechanism to allocate the scarce supply to consumers.  As described in the text, several allocation rules might result:  first come first serve, lottery, favoritism, discrimination, bribes, survival of the fittest, etc.  Consumers will compete to obtain a share of the limited supply, where the rules of the competition are determined by the allocation mechanism.  This competition generally creates costs in addition to the monetary price of the good (e.g., time waiting in line, bribes, in-kind payments, etc.).  This generally increases the total cost of the good (opportunity cost, including monetary and non-monetary costs) above the ceiling, and even above the unrestricted equilibrium price.  Thus, price ceilings actually increase total costs above the equilibrium level.

For example, consider ration coupons as suggested for gas in the 1970s.  The government prints one ticket for each gallon of gasoline supplied.  To receive a gallon of gas, you must sacrifice the regulated price of a gallon plus one ration coupon.  This eliminates excess demand (though there is criticism about alternative schemes to allocate ration coupons).  There are two cases: ration coupons can be exchanged; ration coupons are non exchangeable.  If ration coupons can be exchanged, what is the market price of a ration coupon?  PC = PD - P' (see figure).  If we purchase a gallon of gas with a coupon we have purchased from someone else, what is the total cost of a gallon of gas?  PD = P' + PC (see figure).  If we purchase the gallon of gas with a ration coupon we received for free, what is our total cost of gas? PD, because PC becomes an opportunity cost.  We forgo this value when we decide to use our own coupon rather than selling it to someone else.  What if ration coupons are not exchangeable?  Black market, siphon gas, or other method to circumvent the restrictions.  Opportunity cost will still rise by an amount close to the value when coupons are exchangeable.
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Are there differences between exchangeable ration coupons and other allocation schemes?  Exchangeable ration coupons are efficient (they ensure that the good is allocated to consumers who place the highest value on the good).  Other schemes may be inefficient (e.g., lower valued consumers may receive the good under first come first serve if they have a lower value of time).

Thus, ration coupons and other methods of allocating the limited supply all have the effect of raising the total cost of the good above the ceiling, and above the unrestricted equilibrium price.  Thus, price ceilings actually have the opposite effect intended.  They raise total costs and lower output.  Evidence supports this:  low occupancy in apartments under rent control, gas lines, and trekking (40% fall in train rider-ship after price control were lifted in post World War II Europe).  The alternative allocation mechanisms that arise are generally considered inefficient, unfair, and sometimes immoral.

Price Floors

Next consider price floors (e.g., minimum wage laws, agricultural price supports).  What effect do price floors have on supply and demand?  None.  They simply hold price above its equilibrium market value.  This also supersedes market responses, so that prices can't adjust to eliminate chronic excess supply.  Consumers don't get the signal that they should expand their consumption and producers don't get the signal that they should reduce their production.  As with price ceilings, prices also don't serve their allocative role, and other mechanisms have to be developed to allocate the surplus output to the limited demand (i.e., who gets to sell?).  In labor markets, this can lead to discrimination, favoritism, nepotism, etc.  

To make price floors effective, the government must devise a scheme to deal with excess supplies (otherwise competition between sellers would lead to attempts to circumvent the floor).  What policies are used in labor markets?  Unemployment compensation.  What are some of the policies used in agriculture?  Create new demand, pay not to harvest/pay not to grow, government purchases at guaranteed prices, and price supports.  Should U.S. consumers care which policy is adopted?  Price supports result in greater output at a lower price (compared to the market equilibrium).  All other policies result in higher prices and lower output (compared to the market equilibrium).  (See figure)

Which set of policies is the best?  Market based policies (taxes/subsidies) are preferred by economists to policies that supersede the market (price ceilings/floors).  Both sets of policies can influence price, but market based policies retain price flexibility so that the market can adjust to equilibrium.  Thus, prices play their allocative role, and we don't have to create alternative allocative mechanisms.  In addition, consumers and producers will still respond appropriately to changing market conditions (i.e., shifts in the supply and demand curves).  With price ceilings/floors, consumers and producers may not respond to changing market conditions because price may be precluded from changing.  What policy do you think politicians prefer?  They generally prefer price ceilings and floors.  Why?  Taxes are unpopular and subsidies increase the federal budget.  Furthermore, price ceilings/floors are more tangible, therefore easier to convince constituents that positive steps are being taken.
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Inflation

What if we have inflation?  How will it affect supply and demand?  Shift the supply or demand curve?  Cause a movement along the supply or demand curve?  Neither.  Inflation is a general increase in all prices (including wages).  If all prices and wages increase by the same percentage, nothing will change.  We will make the same decisions after inflation as before.  (In reality, inflation pushes some people into higher tax brackets.  As a result, they pay a higher percentage of their income in taxes.  This reduces the purchasing power of their income and reduces consumption of all normal goods.  This is called the inflation tax, but is ignored here.)  Throughout this course, we will measure prices in real terms (i.e., correct for inflation).  Therefore, we can ignore inflation.  However, if price changes more or less than the rate of inflation, that is a real price change which signals a change in the goods relative scarcity.  Real price changes are important because they cause consumers and producers to respond in appropriate ways.

Elasticity

Now we can be fairly comfortable with our description of the supply and demand curves and movements versus shifts in the curves.  This enables us to predict the direction that equilibrium price and output will move as market conditions change.  Can we get a little more precise.  For example, can we predict whether price and output will change by a lot or by a little?  

What determines the relative decrease in equilibrium price and increase in quantity when supply increases?  It is determined by the demand curve’s shape (see figure below).  If the demand curve is flatter, price only decreases slightly while quantity increases by a relatively large amount.  In this case, the quantity demanded is very responsive to changes in price.  When supply increases, creating excess supply at the old equilibrium price, a small decrease in price will cause the quantity demanded to increase sufficiently to absorb the excess supply.  On the other hand, if the demand curve is steeper, an increase in supply causes price to fall substantially but the quantity demanded will only increase slightly.  In this case, the quantity demanded is not very responsive to price.  Therefore, price must fall significantly to eliminate any excess supply.  In the intermediate case, price and output change moderately.
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Can we develop a measure for the shape of the demand curve?  The obvious choice is the slope, but that depends on the units of both the horizontal and vertical axes.  To eliminate units, we use percentage rather than absolute changes.  Thus, the shape of the demand curve is measured by the elasticity of demand which is defined as Ed = -%(Q/%(P (the negative sign ensures that Ed ( O).  If the %(Q > %(P, Ed > 1.  In this case demand is considered elastic.  In other words, consumers are flexible (as a piece of elastic) and respond to changes in price.  This corresponds to a flat demand curve.  If %(Q < %(P, Ed < 1 and demand is inelastic.  In this case, consumers are not flexible (like a dried out piece of elastic) and the quantity demanded won't respond to changes in price.  If %(Q = %(P, then Ed = 1 and demand is unitary elastic.  In this case, both price and quantity change by a moderate amount.  (Note that elasticity is the inverse of the slope in that the horizontal change is the numerator while the vertical change is the denominator.  This departure from convention was adopted so that elasticity would be greater than one for elastic demand and less than one for inelastic demand.)

How do we actually calculate Ed?  
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For example, if the demand curve is given by P = 10 - Qd, the elasticity of demand as we move from P1 = 2, Q1 = 8 to P2 = 1, Q2 = 9 is:
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This estimates Ed at the midpoint between the two points in question (i.e., at Q = 8.5, P = 1.5).  

What can we say about the elasticity of a straight line demand curve?  Nothing.  Ed approaches infinity at vertical intercept.  As you move down along the demand curve, elasticity decreases and approaches zero at the horizontal intercept.  Why does Ed vary if the slope of the line is constant?  Because the base for calculating the percentage changes varies.  At the vertical axis, P is large and Q is small.  Thus, a small movement down the demand curve creates a large percentage change in Q and a small percentage change in P.  Thus Ed is large (elastic).  At the horizontal axis, Q is large and P is small.  This time, the same movement along the demand curve causes a small percentage change in Q but a large percentage change in P.  Ed is small in this case.  At the mid-point of the line, Ed = 1.  Because of the percentages, you cannot look at a demand curve and make absolute statements about its elasticity, but you can compare the relative elasticity of two different demand curves.

What determines elasticity of demand?  It is determined by the availability of substitutes, expenditures relative to budget, durability, time period, etc.

Suppose you hear that the Monterey bus system is losing money.  They are considering raising bus fares to increase their total revenues.  Is this a good idea?  It depends on elasticity of demand.  If demand is inelastic, the percentage change in quantity is less than the percentage change in price, and revenue moves in the direction of price.  If demand is elastic, the percentage change in quantity is greater than the percentage change in price and revenue moves opposite to price.  What is a better scheme?  Raise fares during peak hours, when Ed < 1, and lower them in off-peak hours, when Ed > 1.

Is another OPEC oil embargo likely for purely economic reasons (i.e., not for political reasons)?  In 1970s, OPEC controlled 70% of the market.  If they reduced output by 10%, total quantity decreased by 7%.  To increase revenues, they would need a 10% or greater increase in prices.  This would occur if Ed < 0.7.  This was true at first.  Over time, Ed increased and new suppliers entered.  In the late 1980s, OPEC controlled 40% of the world market.  To secure the same 7% decrease in world output, OPEC would need to reduce output by 17.5%.  For their revenues to increase price would have to increase by more than 17.5%, which would require Ed < 0.4 (and no increase in output from non-OPEC producers).  This is unlikely over a significant period of time.

Other definitions of elasticity include:

Elasticity of Supply:
Es = %(Qs/%(P, (0 ( Es (1);

Income Elasticity:
Ey = %(Qd/%(P, (Ey > 0 => normal good; Ey < 0 => inferior good);

Cross Elasticity:
Exy = %(Qdx/%(Py, (Exy > 0 => substitutes, Exy < 0 => compliments).


