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THE AGGREGATE DEMAND – AGGREGATE SUPPLY MODEL

(If you lose this handout, a copy can be downloaded from Sakai.  Problem Set 4 contains practice problems for this model)


The aggregate demand – aggregate supply model is used by economists to analyze the behavior of the macroeconomy in both the short-run (“over the business cycle,” i.e. over periods lasting no more than a few years), in the medium-run (over a period of five to ten years), and in the long-run (over very long periods of time like 20 or 30 years).  The model attempts to explain the behavior of two macroeconomic aggregates, real output or income and the inflation rate, explicitly, and one, the unemployment rate, implicitly.

Note that in macroeconomics, the amount of domestically produced final goods and services or real output is equal to real income.  This is measured by real GDP.  The inflation rate is the change in the price level in percentage terms.  If the inflation rate is, say, 2% the price level is increases by 2% each period.  If the inflation rate rises to 4%, the price level increases faster, by 4% each period rather than by 2%.  If the inflation rate falls from 4% to 1%, the price level still increases, but by only 1% each period rather than by 4%.  Further the price level is the average price of final goods and services, so the inflation rate measures the changes in the average price of final goods and services.
The Aggregate Demand Curve


Aggregate demand in general refers to total spending by households, businesses, governments, and foreigners on domestically produced final goods and services. The aggregate demand curve (AD) describes the behavior of buyers of final goods and services in the aggregate.  It shows the amount of domestically produced final goods and services or real output (y) people are willing to buy at various inflation rates (INFL).  The relationship between the inflation rate (the rate at which the price level changes) and the amount of final goods and services people are willing to buy is inverse, other things constant.  One rationale for this is the so-called wealth effect: if inflation increases (prices rise faster), the purchasing power of peoples’ wealth decreases more rapidly than before and thus they reduce purchases of goods and services.  Thus, the aggregate demand curve is downward-sloping.
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The aggregate demand curve shifts when there is a change in total spending on goods and services.  An increase in total spending shifts the aggregate demand curve to the right and a decrease in total spending shifts the aggregate demand curve to the left as illustrated below.
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Total spending changes, and therefore the aggregate demand curve shifts, when something happens to change consumption, investment, government spending, or net foreign spending.  The most important factors that increase aggregate demand and shift the aggregate demand curve to the right are:

1. An increase in consumption (household) spending ( C).

2. An increase in investment (business) spending (I).

3. An increase in government spending (G).

4. An increase in exports, purchases by foreigners(XGS).

5. A decrease in imports, purchases of foreign goods and services by domestic residents (ZGS).

6. A decrease in taxes (T), which increases consumption and/or investment spending.

7. An increase in household wealth, which increases consumption.

8. An increase in the money supply (M). (We will learn later that this decreases interest rates).  This increases consumption and investment spending.

The most important factors that decrease aggregate demand and shift the aggregate demand curve to the left are:

1. A decrease in consumption (household) spending.

2. A decrease in investment (business) spending.

3. A decrease in government spending.

4. A decrease in exports (purchases by foreigners).

5. An increase in imports.

6. An increase in taxes.

7. A decrease in household wealth.

8. A decrease in the money supply (We will learn later that this increases interest rates).  This decreases consumption and investment spending.

The Short-Run and Medium-Run Aggregate Supply Curves


Aggregate supply represents the behavior of producers (or suppliers) of final goods and services in the aggregate.  There are two aggregate supply curves because producers behave differently in the short-run than in the medium-run.

The Short-Run Aggregate Supply Curve.  In the short-run, a period lasting a few years at the most, costs of production do not change very much.  A given short-run aggregate supply curve assumes that rate of change in wages and other input prices/costs is constant.  With the rate of change in input prices constant, the average firm’s profit varies in the same direction as the rate of inflation (rate of change in product prices).  For example, if inflation increases (product prices rise faster), with the rate of change in input prices/costs constant, profits increase faster.  The faster rise in profits encourages firms to increase production.  This implies that the short-run aggregate supply curve (SRAS), which shows the amount of output producers in the aggregate are willing to produce (y) at each inflation rate (INFL) in the short-run, is upward-sloping.
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Since a given short-run aggregate supply curve assumes that the rate of change in input prices/costs is constant, the curve will shift if the rate of change in input prices/costs increases or decreases.  Input prices/ costs include:
1. The price of labor (wage rate).

2. The price of raw materials.

3. The price of energy.

If input prices or costs increase faster, producers will produce less at each given inflation rate and therefore the short-run aggregate supply curve will shift left, as shown below.
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If input prices or costs increase more slowly or decrease, producers will produce more output at each given inflation rate and therefore the short-run aggregate supply curve will shift right, as shown below.
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The Medium-Run Aggregate Supply Curve.  The model assumes that in the medium-run (over a period of five to ten years, say), the unemployment rate is the natural rate, the sum of frictional and structural unemployment.  That is, there is no cyclical unemployment.  Thus, firms in the aggregate produce the level of output consistent with the natural rate of unemployment.  The natural level of output is determined by the amount of labor employed when the unemployment rate is the natural rate as well as by the productivity of that labor.  In turn, labor productivity depends on such factors as the amount of capital workers have to work with, workers’ skills and education, and the level of technology.


Graphically, the medium-run aggregate supply curve (MRAS) is drawn as a vertical line because, other things constant, changes in the inflation rate (INFL) have no impact on the natural level of output (yn).  This is illustrated in the following diagram.
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Macroeconomic Equilibrium in the Short-run and in the Medium-Run

The model tells us that both buyers and producers of goods and services in the aggregate determine how much output (y) the economy produces and the inflation rate (INFL).  Formally, output and the inflation rate move toward their equilibrium levels.  Because the behavior of producers is different in the short-run and medium-run, short-run equilibrium can differ from medium-run equilibrium.


In the medium-run, since production occurs at the natural level of output, all three curves cross at the natural level of output (yf).  This is illustrated below at point EMR, where medium-run equilibrium occurs at output level yf and inflation rate INFL1.
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In the short-run, i.e. temporarily, output can differ from the natural level (yf).  Thus, short-run equilibrium can occur at a level of output that differs from the natural level.  Graphically short-run equilibrium occurs where the aggregate demand curve crosses the short-run aggregate supply curve.  The left panel of the diagram below shows a short-run equilibrium in which output exceeds the natural level and the right panel shows a short-run equilibrium where output is less than the natural level.
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Output can only differ from the natural level temporarily.  In the medium-run, macroeconomic forces push production toward the natural level.  Graphically, in the medium-run the short-run aggregate supply curve shifts so that it intersects the aggregate demand curve at the natural level of output (yn).  Specifically, if output exceeds the natural level in the short-run, production costs, like wages and the prices of raw materials will increase, shifting the SRAS curve to the left, as illustrated on the left hand side of the diagram below. Likewise, if output is less than the natural level in the short-run, production costs will decrease, shifting the SRAS curve to the right, as illustrated on the right hand side of the diagram below.
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The Effect of Changes in Aggregate Demand in the Short-Run


The aggregate demand – aggregate supply model allows us to see what factors influence prices and real output in the short-run, or as the economy proceeds through the business cycle.

1.
Changes in aggregate demand can “move” the economy through the business cycle.


a.
A decrease in aggregate demand moves the economy into recession with a rise in cyclical unemployment (ILLUSTRATE IN DIAGRAM BELOW).
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b.
An increase in aggregate demand causes a recovery that returns production to natural levels and reduces cyclical unemployment. (ILLUSTRATE IN THE DIAGRAM BELOW).
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c.
An increase in aggregate demand, especially when the economy is at the natural level of output, increases the inflation rate with very little change in real output.  (ILLUSTRATE IN THE DIAGRAM BELOW).
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Even though production increases above the natural level, the increase is limited because resources are virtually “fully-employed.”  Firms can convince some workers to work overtime or can entice some people who are not normally part of the labor force, like housewives and retired people, to work, but such efforts will not yield much.  Further any increases in production are temporary because costs will begin to rise and push production back toward the natural level in the medium-run.  Because this inflation is due to increases in aggregate demand, it is called demand-pull inflation.
2.
Discretionary or countercyclical fiscal and monetary policy, implemented by the government, can help the macroeconomy achieve the natural level of output with low inflation in the short-run.
Discretionary or Countercyclical Fiscal Policy – deliberate changes in federal government spending or taxes to control production and employment or demand-pull inflation.  Changes in spending and taxes at the federal level require that Congress pass legislation and that the president sign it.  The actual spending plans and taxation are carried out by the US Department of the Treasury.

Problem:  Demand-Pull Inflation because aggregate demand has increased too much or too quickly, as illustrated in the following diagram.
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Policy goal:  Reduce aggregate demand.  Policy action: Contractionary Fiscal Policy
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(ILLUSTRATE THE IMPACT IN THE DIAGRAM ABOVE)
Problem:  Recession because aggregate demand is decreasing or is too low resulting in production falling below the natural level, as illustrated in the following diagram.
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Policy goal:  Increase aggregate demand.  Policy action: Expansionary Fiscal Policy (“stimulus”.
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(ILLUSTRATE THE IMPACT IN THE DIAGRAM ABOVE)
While fiscal policy is an option that the government can use to control inflation and unemployment, it only occasionally uses it for this purpose.  The legislative process is slow and cumbersome, and therefore it is difficult to get fiscal policy changes in place in a timely fashion.  However, economists had information fairly early on that the last recession (2008-2009) was likely to be very severe and long-lasting.  As a result, Congress passed two packages of expansionary fiscal policy measures (“stimulus”) in 2008 and 2009.
Discretionary or Countercyclical Monetary Policy – deliberate changes in the money supply (the amount of money circulating), and therefore in short-term interest rates, to control production and unemployment or demand-pull inflation.  Monetary policy is determined and carried out by the U.S. central bank known as the Federal Reserve System (“Fed”).

Problem:  Demand-Pull Inflation because aggregate demand is increasing too fast.

Policy goal:  Reduce aggregate demand.  Policy action: Contractionary Monetary Policy

Policy
(M

Problem: Recession because aggregate demand is decreasing or is too low.

Policy goal:  Increase aggregate demand.  Policy action: Expansionary Monetary Policy

 Policy (M

(MONETARY POLICIES CAN BE ILLUSTRATED IN THE DIAGRAMS ABOVE IN THE SAME MANNER AS THE COMPARABLE FISCAL POLICIES.)
Monetary policy is the major means by which the authorities attempt to regulate inflation, output, and unemployment in the short-run.

The Effect of Changes in Aggregate Supply in the Short-Run

Changes in the rate of change in input prices/costs (due to changes in the wage rate of labor, the price of energy, and the price of raw materials) shift the short-run aggregate supply curve (SRAS).  For example, during the 1970’s “oil” or “energy” crises, the price of oil and therefore of energy in general began to rise more rapidly.  This resulted in recession and “cost-push” inflation.  SHOW THE EFFECT ON EQUILIBRIUM OUTPUT AND THE INFLATION RATE USING THE GRAPH BELOW.
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The Macroeconomy in the Long-Run


In the medium-run, according to the model, the economy produces at its natural level of output.  So far, we have been assuming that the natural level of output is fixed.  In fact, over periods of 20 years or more (the long-run), the amount of goods and services the economy can produce noticeably changes.  Thus it seems reasonable that most economies experience an increase in the natural level of output over very long periods of time.  The amount of output the economy can produce when the unemployment rate is at the natural rate can change if there is a change in the size of the labor force or in the productivity of labor.  
The major factors that change the productivity of labor are: 
· changes in the amount of capital, 
· changes in the skills and education of the labor force, and 
· changes in technology.  
Graphically, these factors shift the medium-run aggregate supply curve (MRAS).  For example, if there is technological change, the amount of output the economy can produce when unemployment is the natural rate increases (from yn1 to yn2 in the diagram below).  We draw a new MRAS at yn2.  Eventually (in the long-run), equilibrium will occur at the higher natural level of output as illustrated in the diagram below.  We say that the economy has experienced long-run economic growth.
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Short-run equilibrium occurs at output level y1, which is greater than the natural level, yn.





Medium-run Equilibrium





Short-run equilibrium occurs at output level y1, which is less than the natural level, yn.








If output exceeds the natural level in the short-run, production costs will increase more rapidly.  This shifts the SRAS curve to the left until it intersects the AD curve at natural output.





If output is less than the natural level in the short-run, production costs will  increase more slowly or decrease.  This shifts the SRAS curve to the right until it intersects the AD curve at natural output.








Long-Run Economic Growth








