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LESSON 2: DEMAND AND SUPPLY

2nd. Session

feasible = realizable

versus = contra

shift =     desplazar
expectations = espectativas

balance = equlibrar

surplus = excedente
shortage = escasez
tool = herramienta
binding = vinculante
constraint = restricción
plea = petición
wage = salario

bear = soportar

burden = carga

levy = imponer
wedge = cuña

payroll = nómina

bequest = herencia
2.1 The market and its economic agents

Purpose of this lesson: to study the behaviour of people as they interact with one another in markets.

Market: a group of buyers and sellers of a particular good (or service).

Demand: represents the behaviour of buyers.

Supply: represents the behaviour of sellers.

Main assumption that we will use for the time being: markets are competitive.
Characteristics of a competitive market:

a) Goods offered for sale in one market are all the same.

b) Buyers and sellers are so numerous, that they individually cannot influence the market price. We say that both buyers and sellers are price takers.

Not all markets are competitive. If sellers are few and individually can influence the market price, then we say that markets are not competitive (oligopoly, monopoly).
2.2 The concepts of demand and supply

To be specific let us concentrate on one particular market: for example, the market for butter.

Demand

· Factors that determine the quantity demanded of butter:

a) The price of the good. The higher the price, the lower the quantity demanded. This is the Law of demand.
b) Income. Normally, the richer people are, the more of a good they will buy. Let us call income m.

c) Prices of related goods.

x and y substitutes. Think of butter (x) and margarine (y).
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x and y complements. Think of butter (x) and bread (y)
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d) Tastes. Some people like butter, others like olive oil.

· The demand curve

Suppose that we give a mathematical form to the relationship between butter (x) and the factors that determine the quantity demanded of butter.       
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Discuss signs.

Normally we do not want to work with so many variables. The ones we are interested in depend on the problem at hand. Suppose we are only interested in the price and quantity of butter, and that we are given the values of the other variables 
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The expression in the box is the demand curve (or the demand function).

Graphical representation

To represent the demand curve graphically, economists tend to put 
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 on the vertical axis and x on the horizontal axis. So, solve for 
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 in the above function and you have
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This is the formula of a straight line with vertical intercept equal to 6.5 and a slope equal to –0.25.    
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Movements along the curve and movements of the curve
Movements along the curve.
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A movement from A to B is a movement along the demand curve. It tells us how quantities change when prices change, holding all other factors constant. That is, holding income (m), the price of margarine (
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), etc. constant. This is all included in the intercept of the function. It is called the ceteris paribus clause of the demand function.

Movements of the curve.

What if one of  the elements in the ceteris paribus clause changes?

Then we have a movement of the whole demand curve.

For example, suppose that income goes up from 3,000€ to 5,000€. Then the new intercept of the function, instead of 26, would be 36. In other words, the vertical intercept, instead of 6.5, would be 9

· The demand schedule 

All this information could be presented as a schedule of pairs of values of 
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 (the price per pack of butter) and x (the number of packs consumed per week).
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· Individual versus Aggregate (market) demand curve
Suppose we have a market with three buyers: Ana, Víctor and Pilar. Each has the following demand curve:

Ana:      
[image: image12.wmf]102

Ax

xp

=-


Víctor:  
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Pilar:     
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We obtain the aggregate demand curve by adding horizontally (adding the x’s).
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Therefore, the aggregate demand curve is
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 Check that if you consider the price of 4€ per unit in each of the three individual demand curves, and then add the corresponding quantities demanded, the result will also be 9.

Be careful: to add demand curves, the individual curves have to be in the form of x as dependent variable; that is, to the left of equality sign.

Work for home: Suppose a market in which there are 100 buyers, all of which have the same demand curve:
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, where 
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 is the demand of buyer i. What is the aggregate demand curve of this market?

Supply

· Factors that determine the quantity supplied
a) The price of the good 
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. The higher is the price of butter, the larger the quantity of butter supplied will be. This is the Law of supply.

b) The price of inputs 
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. Inputs are machines, labour, raw materials (in this case milk), etc. If the price of these inputs goes up, the cost of producing butter goes up, and the quantity supplied diminishes.
c) Technology

· The supply curve
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Suppose the supply curve is



[image: image22.wmf]5.63.33

xI

xpp

=+-

$$


To make it more simple, suppose the price of inputs is 3, 
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Remember that in the constant term 
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, we have enclosed the price of inputs at one specific level. That is, the price of inputs forms part of the ceteris paribus of this supply function. Any change in the price of inputs, will displace the whole curve.

Graphical representation

As before, transform the supply curve into the form
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This is a straight line, with vertical intercept 1 and a positive slope of 0.3.

Check that you understand the movement along the curve from A’ to B’, and the movement of the curve when the input price goes up from 3 to 5.

When there is a movement of the supply curve like the one depicted in the figure (upwards and to the left), we say that there is a fall (a decrease) in supply. When the movement is downwards and to the right, we say there is an increase  in supply.

2.3 Equilibrium

The equilibrium position is defined by means of the equilibrium price. We say that we are at the equilibrium price, when at this price the quantity of butter that buyers are willing and able to buy is equal to the quantity of butter that sellers are willing and able to sell. That is, the price at which demand equals supply.

How would we find the equilibrium position of the two curves (demand and supply) developed above?

Mathematically
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Which implies
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Which is nothing more than a system of two equations in two unknowns, x and 
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. If we solve this system, we find that the solution is:
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Graphically
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Desequilibrium positions

Consider what happens when:

a) 
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. This is called an excess supply situation. A surplus. It generate forces that push the price down.

b) 
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. This is called an excess demand situation. A shortage. It generates forces that push the price up.

From a) and b), we have another definition of equilibrium: a situation in which there are no forces that push up or push down the going price.

Exercise:

For the excess supply situation described above, what would be the quantity really transacted?

For the excess demand situation described above, what would be the quantity really transacted?

2.4 The demand and supply model as a tool of analysis

Equilibrium depends on the position of the demand and supply curves. If these curves change, the equilibrium position will change.

When analysing how a particular event affects a market, we proceed in three steps:

1. We decide whether the event shifts the supply curve, the demand curve, or both.

2. We decide whether the curve that moves, moves to the right or to the left.

3. We use the supply/demand diagram to find out the new equilibrium.

Example:
In the market described above, find out what would happen if, because of an adverse change in technology in the production of margarine, the price of this good rises to 1€.

Answer the three above questions. Give new equilibrium both qualitatively and quantitatively. Check that the new equilibrium price of butter is 4.14, and the new equilibrium quantity is 10.45.

Review, in general, effects on price and quantity of different movements of curves.

What have we learned?
Model of supply and demand: powerful tool for analysis.

How markets work.
Supply and demand together determine the prices of the economy’s many different good and services; prices in turn are the signals that guide the allocation of resources.

In market economies, prices are the mechanism for rationing scarce resources.

Prices determine who produce each good and how much is produced.

The decentralized systems work well because the decisions depend on prices. Prices conduct the economic orchestra.

2.5 The concept of elasticity
The concept of elasticity applies both to demand and supply. To be concrete, we will begin with the concept of demand elasticity. Elasticity measures the responsiveness of a variable to changes in another variable. To be concrete, we will talk about price elasticity of demand: that is, the extent to which the quantity demanded of a given good changes when the price of this good changes; to what extent the quantity demanded responds to a change in the price.

First thing to notice: The elasticity of demand curve is related to the slope of this demand curve. Suppose we say that the elasticity is the slope, and we define it as
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and apply this definition to the fall in price, from 5 to 2, in these two demand curves: the one on the left and the one on the right.
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Left demand curve

Price elasticity
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Right demand curve

Price elasticity
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According to this definition we would say that the right curve has a larger elasticity than the left curve. And this seems OK. For the same price fall, the curve on the right shows a larger responsiveness than the one on the left.

BUT there is a problem with this definition: the result depends on the units in which prices and quantities are measured. For instance, let us have only one demand curve, but measured in one case in kilograms (kgs) and in the other in metric tons (tms).
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Both curves are the same; both give the same information. And yet, if you apply the above formula, the price elasticity of the demand curve measured in kgs. is –1,000 and the elasticity of the same curve measured in tms. is –0.001 (check). Something must be wrong with this definition if for the same demand curve it gives two different elasticities.

How can this problem be solved? By defining the elasticity in terms of percentage changes (we will call this elasticity 
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Let us apply this new definition to the above demand curve, both when measured in kgs. and when measured in tms.
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In tms.
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So we see that when the elasticity is define like this it is a unit free concept.

Second thing to notice: All demand price elasticities are negative. This is sometimes misleading since a big responsiveness will be indicated by a very negative number. To avoid that, we measure elasticities of demand in absolute terms (that is, ignoring the sign). We would say that the elasticity of the above demand curve is 5. Absolute values are indicated by enclosing the formula between two vertical bars, like this:
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Third thing to notice: We use some conventions regarding elasticities. We call them one way or another depending on their value. Like this:

If
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, the we say the demand curve is inelastic
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If
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, perfectly elastic

Exercise: Draw the demand curves corresponding to these different elasticities.

Fourth thing to notice: There is a close relationship between the concept of  elasticity and revenue.

We define revenue as the product of price times quantity.
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Graphically, revenue is the shaded rectangular area shown in the following figure
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When the price changes, revenue will change. But see that this change (whether it is small, large or even negative) will depend on the slope of  the demand curve, and therefore on the elasticity.

To analyse this relationship it is convenient to get acquainted with a very useful transformation of the above equation. It turns out (this is a well known mathematical result) that a product in levels is equivalent to a sum in rates of change (this should be familiar to those of you who know derivatives).
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Or, expressing these rates of change in percentages, we have
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The percentage change in revenue is equal to the percentage change in the price plus the percentage change in the quantity demanded.

Now, this expression enables us to say what happens to revenue knowing only what is the percentage change in price and what is the elasticity.

For instance, suppose that we are told that in this market the price has decreased by 10% and that the demand elasticity (in absolute terms) is 2. What is the percentage change of revenue?

You have to reason as follows: If the absolute value of the demand elasticity is 2, then the ratio of the percentage change in the quantity demanded to the percentage change in the price is –2
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From this we can find out what the percentage change in the quantity demanded is; namely:
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Since we know that the price has decreased by 10%, it is immediate to find out that the quantity demanded has increased by 20%
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Then applying these data to the revenue formula above we have:
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Conclusion: If the price goes down by 10% and the demand elasticity is 2, revenue will increase by 10%.

Why is this happening? Look again at the revenue formula
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The price and the quantity demanded will always move in opposite directions. The demand elasticity gives us precisely the extent of this negative relationship. If the demand is elastic (greater than 1) the positive percentage change of the quantity demanded will be larger than the negative percentage change of the price, and therefore the percentage change in revenue will be positive (the positive effect of the quantity on revenue will dominate the negative effect of the price).

Here we have solved a numerical problem. We could also approach the problem in qualitative terms. For instance: Suppose you are told that the price goes up and that the demand curve is inelastic. Does revenue go up or go down?

Reason like this: If demand is inelastic (less than 1), the percentage decrease in the quantity demanded will be smaller that the percentage increase in the price (check that you understand this looking at the definition of elasticity). So here what will dominate is the positive percentage increase in the price, and therefore revenue will go up.

See that there are many combinations possible: the price can go up or down; the demand curve can be elastic, inelastic or unitary elastic. Summing up, we can express:
How total revenue changes when prices changes: 
· Inelastic demand curve: an increase in the price leads to a decrease in the quantity demanded that is proportionally smaller, then total revenue increases.

· The opposite if the demand is elastic. An increase in the price causes a decrease in total revenue. That means that an increase in the price reduces PxQ because the fall in Q is proportionally greater than the rise in P.

When demand is inelastic: ( < 1 price and total revenue move in the same direction.

When demand is elastic: ( > 1 price and total revenue move in opposite direction.

If demand is unit elasticity, ( = 1 total revenue remains constant when the price changes.

summing up 

· Elastic: If the quantity demanded responds substantially to a change in the price.
· Inelastic: If the quantity demanded responds only slightly to a change in the price.

What determines the price elasticity of demand?

· Availability of close substitutes: goods with close substitutes tend to be more elastic (or have more elastic demand) because it is easier to switch from that good to others. (butter and margarine)
· Necessities vs. luxuries: Necessities tend to have inelastic demands, whereas luxuries have elastic demand (yacht)
· Definition of the market: the more narrow definition, the easiest way to find substitutes (vanilla ice-cream, other flavours)
· Time horizon: More elastic demand over long time horizon (gasoline)
So far we have only talked about price demand elasticity. However, the concept of elasticity is much more general. It can refer to demand or to supply. It can refer to the price of the good, income or the price of inputs. But the basic definition is always the same.

Other demand elasticities

· The income elasticity of demand. A measure of how much the quantity demanded of a good responds to a change in consumer’ income. 
· Normal goods: ( > 0 quantity demanded and income move in the same direction.
· Inferior goods: ( < 0 higher income lowers the quantity demanded.
Definition: the income elasticity of demand is defined as
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This elasticity is usually positive (the more income we have the more of a good we will demand), except for particular cases in which the opposite is true. If this elasticity is negative, we say the good is inferior; if positive, normal; if positive, but less than 1, necessity; finally, if positive and larger than 1, luxury.
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· The cross-price elasticity of demand. How much the quantity demanded of a good responds to a change in the price of another good

· Cross-price elasticity will be > 0 or < 0, depending on whether the two goods are substitutes or complements.

· Substitute goods are used in place of one another. The price of one good and the quantity demanded move in the same direction: ( > 0

· Complements: are goods that are used together, ( < 0, that is, an increase in the price of one, reduces the quantity demanded of the other.

The elasticity of supply

A key determinant is the time period being considered. Supply is more elastic in the long run that in the short run.
Supply curves: figures and examples.

· We analyse various types of Gov. policy using only the tools of supply and demand:

· Policies that control prices (rent and wages)

· Impact of taxes

Control prices
1. Price ceiling: A legal maximum on the price at which a good can be sold.
2. Price floor: A legal minimum on the price at which a good can be sold.
How a price ceiling or a price floor affects the market outcomes?: depending if it is binding or not (graphs)

· Binding, under the equilibrium price

· Not binding, above the equilibrium price

· Figure a), the price ceiling is not binding. Markets forces move the economy to the equilibrium and the price ceiling has no effect on the price or quantity sold.
· It is binding, and then it is a binding constraint on the market. Market price equals the price ceiling. There is a shortage of the good. Some rationing mechanism will naturally develop (big lines, according to seller’s personal tasting, etc.). Then, not all buyers benefit from the policy. Some buyers benefit, but other buyers cannot get any good at all.
· When the Government imposes a binding price-ceiling on a competitive market, a shortage of the good arises, and sellers must ration the scarce goods among the large number of potential buyers.
Rationing mechanism in a free, competitive market is both efficient and impersonal.

Free markets ration goods with prices.

Rent control, the best way to destroy a city, other than bombing.

The short-run supply and demand for housing are relatively inelastic. In the long run, both are more elastic.

Figures

Examples

Consequences of a shortage:

· Under-the-table payments

· Discrimination

· Waiting lists

· Remark: people (landlords) respond to incentives.

· Making water a commodity means plentiful water, supply for all.

How price-floors affect market outcomes?

Price floors, like price ceiling, are an attempt by the government to maintain prices at other level than the equilibrium level, a price floor places a legal minimum 

· Binding, above the equilibrium price

· Not binding, under the equilibrium price Markets forces move the economy to the equilibrium and the price floor has no effect has no effect.

· A binding floor price causes a surplus

Figures

In the free market, the prices serve as the rationing mechanism, and sellers can sell all the want at the equilibrium price.

· Example: minimum wage.

· Prices have the crucial job of balancing supply and demand and, thereby, coordinating economic activity.

· Policymakers (Government can improve market outcomes) are led to control prices because they view the market’s outcome as unfair.

Taxes

· How taxes affect the economy.

· When the Government levies a tax on a good, who bears the burden of the tax?

· Tax incidence, refers to the distribution of a tax burden.

A tax levied on buyers: three steps

a) Which of the curves is affected? The supply curve is not affected, for any given price, sellers have the same incentive to provide the good. But buyers have to pay the price of the good plus a tax to the Government. A tax shift the demand curve (figure).

b) In which way the curve shifts? Because the tax makes the good more expensive buyers demand a smaller quantity at every price. How much the curve shifts? The demand curve shifts downward by exactly the size of the tax vertically measured, for buyers, the good has a new price, the old one plus the tax.

c) Tax incidence, referring to the distribution of a tax burden. We compare the old equilibrium and the new one. Sellers sell less and buyers buy less, thereby, the equilibrium quantity falls, then the tax reduces the size of this good’s market. Incidence: who pay the tax? Buyers and sellers share the burden of the tax. (graph). Thus, the tax makes sellers and buyers worse off.

To sum up: 

1) Taxes discourage market activity. When a good is taxed the quantity of the good sold is smaller in the new equilibrium.

2) Buyers and sellers share the burden, in the new equilibrium buyers pay more and sellers receive less.

A tax levied on sellers: three steps

a) The demand curve does not change, it shifts the supply curve.

b) Reduces the quantity supplied at every price, the supply shifts to the left (upwards). Magnitude of the shift, the supply shifts upward by exactly the size of the tax, vertically measured. (graph)

c) Comparing equilibria. Buyers and sellers bear the burden of the tax.

Incidence:

· Taxes on buyers and taxes on sellers are equivalent. In both cases, the tax places a wedge between the price that buyers pay and the price that sellers receive. This wedge is the same regardless of whether the tax is levied on sellers or buyers. In the new equilibrium buyers and sellers share the burden of the tax.

· Tax incidence depends on the forces of supply and demand.

· Elasticity and tax incidence: How exactly the tax burden is divided? We consider the impact of taxation in the two markets. A tax burden falls more heavily on the side of the market that is less elastic.
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