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Notes on Chapter 28
Aggregate Demand, Aggregate Supply & Inflation
Introduction:  A Historical Perspective of the Model
Classical economists before the Great Depression focused on the long run, specifically on the problem of growth.  They argued against government policies that affected the economy on the short run, mainly because they believed in the market’s ability to self-regulate through the invisible hand of the pricing mechanism.  Short-run problems were seen as temporary glitches that do not require government intervention.  The classical framework predicted that the economy would always return to its potential output and its target (or natural) rate of unemployment.  
As the Great Depression of the late 1920s deepened, the classical solution to short run fluctuations lost its support among economists.  The “temporary” began to feel like a very long time of unemployment and recession. 
Keynes filled the theoretical gaps in the economics profession by arguing that there were two types of equilibrium output, a long run equilibrium output and a short run equilibrium output.  

The long-run equilibrium output can be thought of as potential output.   In this respect, Keynes agreed with the classical economists that this is the natural level of output that the economy is technically capable of producing when all resources (labor, capital, and land) are fully utilized.  Eventually, after a long time, the economy could potentially reach that level.
According to Keynes, the problem lied with short run deviations from that output level.  These deviations may also result in equilibrium.
The short-run equilibrium output is the level (or levels) at which the economy finds itself in the short run as a result of demand fluctuations.  Keynes argued that these fluctuations may cause the economy to be stuck at a low level of income (much lower than the long-run equilibrium) for quite a while.  

We have already seen how that works in the Keynesian cross model.  A shift up of the PAE line causes an increase in equilibrium output and a shift down of that line causes a decrease in equilibrium output.

Keynes argued that if a low PAE prevails, leading to a low Y level, this situation may persist if the government does not do something about it.  In many instances, the economy will need help in reaching its potential output.  He argued that the market forces that are supposed to bring the economy back to long-run potential income do NOT always work fast enough or effectively enough.  That is why the economy could get stuck in a low-income, high unemployment position for a long while. 
The government could help the economy by increasing aggregate demand (through increasing government expenditures and/or decreasing taxes).  Keynes called this type of government intervention “aggregate demand management”.  In more modern economic parlance, it is simply referred to as “demand management”. 
By the 1950s, Keynesian economics had been accepted by most of the profession, and was being taught in textbooks and at universities all over the United States.  It was recognized, however, that confining scholarly attention to the Keynesian cross model of equilibrium expenditure/output had two shortcomings.  The first is that the model focuses strictly on the aggregate demand side of the macroeconomy and ignores important supply considerations and mechanisms.  In other words, it only looks at what happens to the equilibrium output when the PAE changes, and does not address factors that may influence the supply side of the economy.
The second drawback of the equilibrium expenditure/output model is that it leaves prices completely out of the picture.  The Keynesian model assumes that prices were fixed (sticky), and so price was not even included as a variable in that model.  In the real world, however, inflation is a persistent problem in macroeconomics, so a model was needed to examine it. 
As a result of these theoretical issues, a new more sophisticated AS/AD model was developed to serve as another analytical tool for the economics profession.  This model can be considered a hybrid (i.e. combination) of the neoclassical and Keynesian systems.  The aggregate supply side captures production and pricing decisions by firms (issues on which the neoclassical economists focus).  The aggregate demand side captures aggregate spending decisions and possible government actions (issues of interest to Keynesians). 
The AS/AD model we now present consists of three curves:  a) an AD curves, b) a short-run AS curve, and c) a long-run AS curve.  As we will see below, the short run aggregate supply curve is more in line with Keynesian thinking about wage rigidity.  The long-run aggregate supply curve is more in line with the classical thinking about complete price and wage flexibility.
I.  Aggregate Demand Curve:

1. Definition & Derivation: 

Aggregate demand is the total demand for goods and services in the economy.

The aggregate demand curve is the relationship between the overall price level and the total demand for goods and services in the economy assuming policy variables are unchanged.  It is a curve that shows a negative relationship between aggregate output (income) and the price level.

How is it derived?

Starting with money market, an increase in the price level causes a shift upward of MD.  This causes the interest rate to increase to bring the money market back to equilibrium.  Recall again that when we say “money demand” we’re talking about the demand for currency and demand deposits (i.e. non-interest bearing assets) as opposed to the demand for interest-bearing assets (bonds, savings accounts, CDs, etc.).
In the goods market, the higher interest rate exerts a negative effect on investment demand and causes the PAE line to shift down, which leads to a lower equilibrium Y.
Side Note: Remember how this occurs?  Here’s how:  Lower investment demand leads to lower PAE which leads to positive unplanned inventory investment (inventory pileups).  In response to the unanticipated increase in inventories, firms react by reducing their output in the following period.  Hence, the equilibrium level of Y begins to decline until equilibrium is regained.
This means we can say the following:

P  ↑ → MD ↑ →  r ↑ → PI ↓ → PAE ↓ → Y ↓

which demonstrates why the relationship is negative between P and Y on the aggregate demand curve.

Summary:  
To derive the aggregate demand curve, we examine what happens to aggregate output (income) (Y) when the price level (P) changes, assuming no changes in policy variables:  government spending (G), net taxes (T), or money supply (MS).  

We start with the money market, see what happens to the interest rate there, then move to the goods market, to see what happens as investment changes with the change in the interest rate.
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Note that each pair of values of P and Y on the AD curve represents a situation where both the goods market and the money market are in equilibrium.
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2. Difference between simple demand curve and aggregate demand curve:

Is the AD curve derived in the same way as a simple demand curve?
The answer is “no”.  Here’s why?

To start with, let us ask ourselves the following question: What does the simple demand curve show?

It shows the relationship, from a demand perspective, between the price of a single good and the quantity demanded of that good, under ceteris paribus conditions, meaning all other variables (including income and price of other goods) are constant.  In a way, you can think of it as relative demand (demand of one good relative to others whose prices have not changed).
But when we derive an aggregate demand curve, we’re talking about all prices and all goods, so the ceteris paribus condition does not hold in this case.

Therefore, the AD curve is NOT the sum of all individual demand curves in the economy, and it is NOT a market demand curve (at the level of one market).
The difference between the two is that the AD curve is a result of the higher interest rate that causes investment (and therefore Y) to decline (or vice versa).  It is the result of interactions between the goods market and the money market.

IMPORTANT NOTE: 
Besides the investment effect, there are two other channels leading to the inverse relationship between Y and P on the AD curve. 
The first is that the higher equilibrium interest rate caused by the right shift of the MD curve (in the money market due to the higher price level) reduces consumption of durable goods.  Why?  Because the consumption of durable goods usually involves borrowing with interest (people tend to take out loans to buy cars and they tend to buy major household appliances on credit cards).  The reduced consumption means the PAE line goes down.  
The second channel involves the external sector.  The figures above define PAE as equal to C + PI + G.   This is a simplification.  In reality, PAE = C+PI+G+NX.  When the overall price level in a country increases, and the country has a fixed-exchange rate system, its goods and services will become relatively more expensive for the rest of the world.  This decline in international competitiveness reduces exports and NX, which will also pull PAE down and reduce equilibrium output.

3. Shifts of the AD Curve

Again, remember, a shift factor is a variable that affects the x-axis without being related to the y-axis.  In the AD case, we have a number of variables that are likely to affect Y, and are not related to P.  
What are those shift factors?
a) Both expansionary monetary policy (MS ↑) and expansionary fiscal policy (G↑ or T↓) will cause the AD curve to shift to the right.

Why?
Because when MS ↑, the interest rate declines [make sure you can draw the appropriate MD and MS curves to show that].  This causes PI to increase and the PAE line to move upward.  To bring the macro-economy back to equilibrium, Y increases.  Since this increase happens at every price level (from the perspective of the AD curve), then this means we are talking about a factor that shifts the curve.

Similarly, when G↑ or T↓, the PAE line moves upward, and Y increases at every price level, so again, the AD curve shifts out.
These shifts are illustrated in the diagrams below.
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By contrast, contractionary fiscal or monetary policies shift the AD curve to the left.
Other AD shift factors include: 
b) changes in external wealth (specifically, wealth in trading partners), 
c) changes in expectations that change consumption and/or investment demand,  and 
d) changes in exchange rate (that cause domestic products to become either more or less expensive vis a vis competing foreign products).  As a specific example, consider what happens to the average price of a country’s exported goods when its currency undergoes any form of devaluation or depreciation.  Its goods will become more competitive vis a vis goods from other countries (ceteris paribus).  Therefore, the external demand for this country’s goods increases, which leads to higher aggregate demand (AD curve shifts right).
Note that this particular shift factor (exchange rate) works only when a country is on a flexible exchange regime (US, Europe, Japan, etc.).  
II.  The Aggregate Supply Curve

1. Definition
Aggregate supply is the total supply of all goods and services in the economy.
The AS curve is a graph that shows the relationship between the overall price level and the total quantity of output (goods and services) supplied by all firms.
There are, in fact, two AS curves. 

In the short-run, AS is an upward sloping curve.  It starts out flat and then becomes steep at higher output levels.  This is called the short-run AS curve (SRAS)
In the long run, AS is a vertical curve at a level of GDP known as the natural level, or potential level.  This is called the long-run AS curve (LRAS)
2. Difference between simple supply curve and the aggregate supply curve

Focus for now on the SRAS curve.  
It would appear that this curve is a horizontal summation of all the individual supply curves in the economy (all of which are also upward sloping).  
But this is NOT the case.  
Why couldn’t the AS curve be a horizontal summation of individual supply curves?

There is one important difference between the AS curve and a regular supply curve:
The AS curve violates the ceteris paribus condition.

A regular supply curve for one good tells us that ceteris paribus, the response of the quantity of the good supplied to its price is positive.  Whenever the price of a good increases, keeping all other prices in the economy constant (including the supplier’s cost), then this supplier is likely to increase the quantity that he supplies of that good because he expects to get a greater profit with the higher price.  The producer is motivated to produce more because the profits are higher.
However, this is not the case when we are talking about aggregate supply.  
Here we have the overall price level on the Y axis, so in theory prices of all goods are increasing at the same time.  This means prices of production inputs are also increasing which makes production costs higher for any supplier.  
Therefore, rational suppliers should realize that any increase in prices will eventually be matched by an increase in costs.  Consequently, rational suppliers should not expect that if they increase the quantity of their product this will lead to higher profits because they (should) know that production costs are also increasing.  
The material in this box is presented FYI only.  
You are not responsible for it on the exam.

Here’s another significant difference between the aggregate supply and individual supply curves. Individual supply curves apply to competitive markets only, whereas the economy as a whole exhibits mostly monopolistic or oligopolistic behaviors.  
In perfectly competitive markets, there are many suppliers producing homogenous products (products that are exactly the same in terms of quality and function).  This applies to agricultural markets (wheat, cotton, sugar, rubber, beef, etc.) and other commodities (gold, phosphates, iron ore, cupper, etc.).  Producers in these types of markets are known as “price-takers”.  In other words, these producers do not have the power to set prices, but rather take their price cues from the market and make decisions regarding the quantity they want to produce accordingly.

By contrast, in monopolistically competitive markets, firms have market power.  They can, by their actions, set prices.  These markets are governed by a smaller number of large firms each of which produces its own brand of products (its own cars, own computers, own designer jeans, etc.)  

A big part of economic activity is controlled by monopolistic competition.  Think of the international economy for a second to see that this is true.  There are a limited number of car makers controlling most of the world automobile market.  The same applies to the pharmaceuticals industry, the electronics industry, the computer industry, the cosmetics industry, the software industry, and so on.

So this is another reason to lead us to say that what applies at the level of the individual supply curve does NOT apply at the aggregate level.  Individual supply curves (of the type we learned in microeconomics and earlier in this course) only work in perfectly competitive markets.  
For those of you who have taken microeconomics, you might remember that in imperfectly competitive markets, the supply curve is actually called a price-output response curve, as firms there set both quantities and prices rather than react to price signals. 
In conclusion:  Individual supply curves do NOT add up to make the aggregate supply curve.
3. Explaining the shape of the aggregate supply curve

Despite the above discussion, most economists (especially Keynesian economists) argue that in the short run, the AS curve is upward sloping, with a shape that starts out flat at the lower end of Y and becomes steep towards the upper end.  
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Why?
Let us first explain why the SRAS curve has a positive slope despite what was said above about the violation of the ceteris paribus condition.  The reason has to do with the fact that often, wages lag behind other prices in the economy (we can say that wages are “stickier” or more rigid than other prices).  When the overall price level increases, it takes a while before the wage level catches up to that increase.  During this period, producers, seeing that the price of their good is increasing (due to the higher overall price level) while the wages they pay their workers are still the same, will be motivated to increase their production.  In other words, the response of suppliers to the price level is positive, at least in the short run.

Now, let us explain why the SRAS curve has this particular shape (flat then steep).

There are two related explanations to this phenomenon.

i) The first explanation has to do with where the economy is in terms of its capacity.  
To understand this concept we need to imagine the demand curve shifting from a lower position to higher positions.
[Why might that occur?  Perhaps due to some expansionary fiscal or monetary policy that causes overall demand in the economy to increase.]
Now the question is how will firms react to such an increase in demand?  Will they increase the quantity of output produced or the price of the product or both?

The answer is that it all depends on how far from maximum capacity firms are.
If most firms in the economy are producing below maximum potential (which would exist if there was low capacity utilization or high unemployment), then firms are likely to respond positively to the increase in aggregate demand and increase their production as a result.

However, if firms are producing at, or near, their maximum potential, then they will not be able to increase their production much even if demand increases.  Instead, here, the response to the higher demand will be a higher price level.

So in conclusion, at lower GDP levels, increases in aggregate demand lead to higher production.  But at higher GDP, increases in AD are usually reflected by small increases in output coupled with large increases in price.
We can illustrate this by the following diagram.





The figure illustrates how different levels of economic activity imply different mixtures of output and price responses. As shown, with very low levels of domestic output (and thus large amounts of unemployed resources), economists of the Keynesian school suggest that most of the change would be in the form of output and employment increases. As the economy gets close to potential output (Y*), we would see greater price increases and smaller output increases as the AD curve shifts up further.  At a certain high level of Y, we are likely to stop seeing any changes in the level of output.  At that point additional AD shifts will only lead to greater inflation.
As a matter of fact, output levels greater than Y* cannot be sustained for long (as we will see in the next section). 

ii) The second explanation for the shape of the SRAS curve relates to how fast wages increase when other prices increase.
What are the most important inputs?  Labor costs.

So if labor costs (i.e. wages) increase immediately whenever overall prices increase, then no supplier would be fooled into increasing output when the price of his product increases in the marketplace, because he knows that his wage bill is increasing in tandem.  
However, if labor costs (i.e. wages) are somewhat sticky, and take a relatively long time to adjust to overall price level changes,  then it would be profitable for individual firms to increase the production quantity of their goods when prices increase as that will lead to higher profits (at least for a while).

The conclusion then is that the shape of the short-run AS curve also depends on how fast wages adjust to changes in the price level.  If immediately, then the SR AS curve would be expected to be quite steep upwards (almost vertical) from the outset.
Wage rates that increase very fast are said to be responding to what economists call a “fully anticipated inflation”.  In other words, when workers anticipate an inflationary spiral, they will immediately (or sometimes in advance) bargain for, and get, higher wages.  Under such a scenario, an upward sloping SRAS curve would no longer be explainable.  Rather, the AS curve should be vertical (even in the short-run).
In most real-world situations, however, wages lag behind increases in output prices (at least on the short run). Therefore, we can safely say that the AS curve is positively sloped on the short run.  [Remember: A positive slope simply indicates a positive response of Y to changes in P; in other words, it indicates that suppliers respond positively on the short-run to increases in P.]
If the economy is at lower levels of output (well below maximum potential), then there is high unemployment.  This means that even if we get an inflationary tendency in the economy with prices increasing, it is unlikely to lead to immediate increases in wages.  

At lower output levels with a sluggish economy and higher than normal unemployment, the labor market is said to be slack.  During these times, wages are low and firms do not need to pay higher wages to entice good workers to join them as there are plenty of good workers out there searching for jobs.  

Why does the curve then become steeper at higher levels of Y?

At higher output levels with a booming economy and lower than normal unemployment, the labor market is said to be tight.  During these times, wages tend to be high and firms are competing with one another in order to attract the good workers.  So they tend to pay attractive salaries to get and keep scarce workers.

That is why at lower output levels, firms can afford to increase their output at the slightest increase in the price level.  But at higher output levels, firms cannot increase their output much and so the increase in the price level is much higher than the increase in output level. 
To summarize, a shift out of the AD curve will have a different impact on equilibrium Y and P at low GDP levels than at high GDP levels.  
4. Shifts of the short-run Aggregate Supply Curve

The following three factors are the most important curve shifters of the AS curve (on the short-run).  When we say curve shifters, we mean a factor that shifts the curve at each and every price level.

i) Cost Shocks: This mainly refers to what happens to aggregate supply when the price of one fundamental input (such as oil or energy) increases (due to shortages, for instance).  If this were to happen, then the whole AS curve would shift inwards, meaning that the quantity supplied (in the aggregate) decreases at every price level.  Imagine the situation that might occur when there is a war in the Gulf causing the supply of petroleum to become short.  
A negative cost shock can also occur due to a wage increase.  A general wage increase would cause the SRAS curve to shift left (much like the simple one-good supply curve when there is an increase in production costs).  If labor unions demand (and receive) higher wages this shows up as a curve shifting to the left.

Note that the main reason the SRAS curve shifts to the left with a cost shock (oil price increase or wage increase) is that many firms would go out of business (or temporarily stop producing) under conditions of higher costs.  Think about small firms that would no longer find it profitable to produce at higher costs.

Note, also, that cost shocks are not always negative, but can be positive.  We would then refer to this as a positive cost shock.  This would be the case when the price of oil falls (due, for example, to the discovery of new oil fields).  Another example of a positive supply shock is a technological breakthrough that allows firms to produce the same output at a lower cost.  This would also shift the SRAS curve to the right.  [Negative shocks are more common, of course.]
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ii) Non-cost factors: weather, natural factors, and technology:  If a natural disaster or very severe weather (e.g. Tsunami, major earthquake) were to occur, aggregate supply would decrease at every price level (i.e. the curve shifts to the left).
Increases in productivity, caused by technological innovations or better training, causes the short-run AS curve to shift right.
Note that even though we are referring to these as non-cost factors, they are in reality indirectly related to cost.  Advances in technology cause supply curves to shift right because they reduce the cost of doing things. 
III. The Equilibrium Price Level:

This happens when the two curves, AD and SRAS, intersect.  This point corresponds to the price/output decision on the part of all the firms in the economy (the AS curve) for which there also exists an equilibrium in the goods and money markets.
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IV.  AS in long-run: Potential GDP

What about the long-run then?

The LRAS curve is a vertical curve that does not really respond to changes in the price level.  It corresponds to a level of output (GDP) that we call potential output (often also called the natural level of output).  This is the maximum output that can be produced in this economy due to capacity limits (of the labor force, land, capital, or technology)

To understand that imagine what happens when, for whatever reason, the SRAS and AD curves intersect at a point above potential output (i.e. to the right of the natural level of Y).  What will happen then?  Since Y is over potential Y, that means that firms in the economy are operating above their potential.  This means they are working harder, their workers are working harder and longer, and there is no unemployment in the economy.   Wages will tend to be driven up.  Labor costs will increase.  This is a “cost shock” that will shift the SRAS curve to the left, back to an intersection with the AD curve at the natural (potential) level of Y.

We can think of the LRAS curve as telling us that no matter where we start out in the short run, we can only reach the maximum potential GDP at the long run.  The vertical shape tells us that, in the long run, the price level DOES NOT determine aggregate supply.  The only thing that determines aggregate supply in the long run is the potential of the economy and the potential of its physical and human capital.

It turns out that, on the long-run, the supply curve can shift only with economic growth (greater or better resources, better technology, etc.).

This is similar to a shift out of the production possibilities frontier which we studied earlier in the course.  When the supply of any of the important inputs (such as capital, labor, or technology) increases due to economic growth or major technological breakthroughs, then the LRAS curve will shift out to the right.  

V. The Whole Model in Graphs
Let’s first summarize what we have learned thus far:

Costs lag behind price-level changes in the short run, resulting in an upward-sloping AS curve. 

But on the long run, costs and the price level move in tandem (complete catching up occurs), so the AS curve becomes vertical at the full potential GDP level.
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Output can be pushed above potential output by higher aggregate demand.  The aggregate price level also rises.  But this is short-lived.
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Why is it short-lived?  Because, when output is pushed above its maximum potential, there is upward pressure on costs (particularly wages), and this causes the short-run AS curve to shift to the left (a supply or cost shock). Costs ultimately increase by the same percentage as the price level, and the quantity supplied ends up back at Y0.  This is the level of output that can be sustained in the long run without inflation.
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V. Fiscal and Monetary Policy

How can policy be introduced into this system of analysis? And what is the possible role of government policy in influencing the macroeconomy given the AS and AD framework.

First of all, it is important to realize that any policy, whether fiscal or monetary, will only work on the AD curve (shifting it to the right if it is expansionary, and to the left if it is contractionary).  

How effective is any such policy in increasing Y when looked at within the AS/AD framework?  

The answer is that it depends on where we are on the output range.  If the departure point of the policy is an economy at the lower end, then shifts in the AD curve will cause the level of Y to increase (without much increases in P).  However, if the economy is already operating at or near its potential capacity, then neither fiscal nor monetary policy can be very effective in causing a further increase in Y.  At that level of Y, policy will mostly increase P but not Y.  This is illustrated in the figures below.
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On the long run, therefore, neither monetary policy nor fiscal policy has any effect on aggregate output since the LRAS curve is vertical. 

IMPORTANT CONCLUDING REMARKS:

This chapter began by explaining how classical economists before Keynes focused mostly on the long run and dismissed short-run fluctuations under the assumption that they were self-correcting.  During the era of classical economics, however, the models they used to demonstrate this were not very elaborate.  Before Keynes, there was no great interest in the concept of aggregate demand.  Economy-wide demand was thought to be based on the same analysis that simple demand curves were based on.  In the labor market, for instance, whenever demand for labor declined, wages immediately dropped to clear the market of any unemployment.

With the Keynesian challenge, the descendents of the classical economists, now called the neoclassical economists had to find ways to respond to the strong arguments Keynesianism presented in support of government action.  The new AD/AS model gave them this ability.

How?

Neoclassical economists (like their predecessors) believe in perfect price and wage flexibility.  Therefore, when aggregate demand increases (due to expansionary policies, for example), the economy will move to a higher equilibrium.  If this higher equilibrium leads to a tight labor market, wages will respond upward relatively quickly.  This will cause the SRAS curve to shift left, reducing the equilibrium back to its sustainable level at potential Y. 

Likewise, if aggregate demand decreases (due to uncertainty or crisis or whatever), the new lower equilibrium will cause the labor market to become slack, and wages will eventually decline.  This is a positive supply shock which will motivate greater production on the part of firms.  The SRAS shifts right, back to the long-run equilibrium at the potential level of Y.  

This is why we say that the AS/AD model is a hybrid of the two schools of thought.  Keynesians use it to demonstrate the wisdom of short run expansionary policies (when the economy is below its potential or undergoes a recessionary slump), and neoclassicals use it to demonstrate the wisdom of their long-run predictions, which is that no matter what the government does, the economy will gravitate back to its long-run potential level (but perhaps at the expense of higher prices).

VI.  Inflation
What causes inflation?  Three main reasons:

1) High Demand: This is called “demand-pull inflation”. It is initiated by an increase in aggregate demand.  This type of inflation will be most pronounced when increases in aggregate demand occur at a point where the economy is already close to capacity (as explained above).  
The case of a demand-pull inflation is illustrated below.
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2) Supply Shocks:  This is called “cost-push inflation”.  It happens whenever the price of a major cost item increases and that increase is felt in the whole economy.  A prime example is a sudden increase in the price of energy/oil.  Another example is an overall increase in wages.
The case of a cost-push inflation is illustrated below.  A cost shock (oil price increase, for example) shifts the short-run AS curve to the left causing a higher equilibrium price level.
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3) Certain Monetary Policies:  
Let us consider one example of an “unwise” monetary policy that often leads to inflation.   This is the example of a central bank that “accommodates” fiscal policy.   [Remember that this topic was already discussed at the end of the previous chapter.]
Suppose there is an increase in G with the money supply constant.  This leads to a shift to the right of the AD curve from AD0 to AD1.  In the money market, the higher output also causes the MD curve to shift right, which leads to an increase in the interest rate.  Crowding out of private investment occurs.

If the central bank tries to prevent this crowding out, it will increase the money supply in order to bring the interest rates back to their original level.  This is a type of monetary policy that “accommodates” fiscal policy.  However, when the MS increases, the AD curve will shift farther and farther to the right.  
The result is a sustained inflation, as illustrated below.
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