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The Economy at Full Employment

Chapter Summary 

Classical models are economic models that assume wages and prices adjust freely to changes in demand and supply. Classical models were the primary means of explaining economic behavior until the Great Depression. Yet during the Great Depression, unemployment was rampant—nearly 25 percent of the labor force was unemployed. Economists subsequently began to develop models that explained persistent unemployment. We will discuss alternative models to the classical model later.

Classical models were based on the premise that labor markets determined the output level of an economy. In other words, real factors of production such as labor and capital produce output for an economy. From there, we will look at how a given labor force produces goods and services. Here are the main points of the chapter:

· Models that assume wages and prices adjust freely to changes in demand and supply are called classical models. They are useful to understand how the economy operates at full employment.

· Full-employment output, or potential output, is the level of GDP produced from a given supply of capital when the labor market is in equilibrium. Potential output is fully determined by the supply of factors of production in the economy.

· Increases in the stock of capital raise the level of full-employment output and real wages.

· Increases in the supply of labor will raise the level of full-employment output but lower the level of real wages.

· The full-employment model has many applications. Many economists use it to study the effects of taxes on potential output. Others have found the model useful in understanding economic fluctuations in models of real business cycles.

· At full employment, increases in government spending must come at the expense of other components of GDP. In a closed economy, either consumption or investment must be crowded out. In an open economy, net exports can be crowded out as well. Decreases in government spending will crowd in other types of spending.

Applying the Concepts

After reading this chapter, you should be able to answer these three key questions:

1. Although we normally think that increased immigration will reduce wages, what factors could cause it to raise wages?

2. How can changes in the supply of labor affect real wages?
3. Do differences in taxes and government benefits explain why Europeans work substantially fewer hours per year than do U.S. workers or the Japanese?

( Study Tip

Starting in this chapter, you learn about macroeconomic theory. Theories are based on models that attempt to depict reality. A model is a descriptive representation of the reality under study. Think of building a model car. You have an idea of how the car should look from the picture on the box. You then build the car from the parts included in the box until you complete the model. The model car is still not exactly the same as a real car, but it does help you understand how the car works. In the same way, we will be building economic models. We will simplify how the world works by making basic assumptions. The assumptions are like the picture on the box.  Based on those assumptions, we will try to create a model of how the economy works with those assumptions. The assumptions for the classical model are the picture on the box. The parts of the model will be the production function and the labor market.  So let’s start building.
7.1  Wage and Price Flexibility and Full Employment

( Study Tip

Study the assumptions in this section carefully. They will help you understand what economists were thinking when they put the classical model together. In other words, the assumptions describe how they believed the economic world worked.

The classical model operates on two basic assumptions:

4. The price mechanism coordinates economic activity since prices and wages are flexible and adjust quickly.  

5. The economy will produce at full employment due to flexible wages and prices because the labor market will be at equilibrium.

( Caution!   

Full employment does not mean that the unemployment rate is zero. Frictional and structural unemployment may exist.

To understand what is meant by producing at full employment, we must look at the labor market.  Full employment means that there is no cyclical unemployment in the economy.  Unemployment may still exist, but it exists in the form of frictional and/or structural unemployment.  The unemployment rate is at the natural rate of unemployment.  No booms or busts exist in conditions of full employment.  In other words there is no business cycle in the long run.

( Consider what happens when you get out of high school.  You are an adult and need to find a job.  There are jobs available, but you may not like the pay so you keep looking for a job with higher pay.  You would be frictionally unemployed.  Or you may want to be a genetic engineer, but you don’t have the knowledge and expertise to take the job even if the paycheck is right.  You would be structurally unemployed in that case.  In conclusion, full employment implies that there are jobs for everyone who accepts the wage rate determined by the market.

7.2 The Production Function

( Study Tip

Building on our concept of models, this is the first piece of the classical model.  Study how the model works so you can understand how it fits with the labor market. As you review the text, try to understand the variables that make up the production function and how it influences the shape of the curves.

The production function shows the relationship between the level of output of a good and the factors of production that are inputs to production.  A simple equation depicts the production function as follows:

( Key Equation

Y = F(K, L), where 

Y is output

K is the capital stock

L is the labor force
The production function has two primary inputs, capital and labor.  The stock of capital or capital stock represents the total of all machines, equipment, and buildings in an entire economy.  Labor is the human effort, both physical and mental, used to produce output.  The capital stock is assumed constant since current investment changes the amount of capital in existence very little.  Since the capital stock is relatively constant, the production function exhibits the principle of diminishing returns.  In other words, you can add more inputs, such as labor, and add to your total output produced.  However, you will add output at a diminishing rate. 
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Principle of Diminishing Returns

Suppose we produce output with two or more inputs and we increase one input while holding the other inputs fixed. Beyond some point—called the point of diminishing returns—output will increase at a decreasing rate.

Figure 7.1 illustrates a basic production function. The numerical values are in Table 7.1. Note that the shape of the production function demonstrates diminishing returns. As the labor increases, we move along the given production function, but this results in less total output per labor input.

( Study Tip 

You should take a moment to draw the production function.  Take as many times as you need until you feel comfortable with this part of the model.  Figure 7.1 gives you a picture of what the production function should look like.  Label your graph correctly so you can see the relationship between the labor force and output.

What happens if the capital stock isn’t fixed any longer?  Since labor inputs and output define our production function, changes in the capital stock will change the position of the production function.  Capital stock increases shift the production function upward, as shown in Figure 7.2.  The logic behind this upward shift is that workers have more capital to use in production.  The capital increase allows for greater labor productivity, leading to increases in output with a given labor force.  We will see how this occurs in Chapter 8.

7.3  Wages and the Demand and Supply for Labor

( Study Tip  


The labor market is the final piece of the classical model that we explore in this chapter.  You will need to understand how the demand and supply for labor affect the size of the labor force.  Later you will put the production function together with the labor market to create our classical model.  You will see how changes in the labor market affect output levels.

As seen from our production function, the labor force is the prime variable in producing output.  We must understand how the labor market behaves in order to understand production.  As in any market, there is demand and supply.  It is no different in the labor market.  In the labor market, firms demand labor and workers supply labor.  The real wage is the wage rate paid to employees adjusted for changes in the price level.  The real wage acts as the price of labor in labor markets.

Firms behave according to the law of demand. As the real wage is a cost to firms, the higher the real wage, the less quantity of labor the firms demand. On the other hand, with lower real wages, firms demand higher quantities of labor as shown in panel A of Figure 7.3.

Workers behave according to the law of supply.  Workers will work more as the real wage increases.  This explains why workers face an upward-sloping labor supply curve shown in panel B of Figure 7.3.

Bringing together the demand and supply for labor creates labor market equilibrium. Labor market equilibrium occurs where the labor supply curve intersects the labor demand curve. The equilibrium determines the quantity of the labor force and the real wage. This intersection also depicts a full employment condition in the labor market according to the classical model as shown in Panel C of Figure 7.3.

( Caution! 

Before going further, if you had difficulty understanding what causes changes or shifts of demand and supply curves, review Chapter 4.

You have noticed that the labor market is critical in the classical model.  Remember, changes in demand or supply will change the level of employment and the real wage.  

The labor decision is another example of the marginal principle.  Workers will supply an additional hour if the wages are greater than the cost of leisure time.  Workers will continue to add additional hours until the wages and the cost of leisure are equal.
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Marginal Principle 

Increase the level of an activity as long as its marginal benefit exceeds its marginal cost. Choose the level at which the marginal benefit equals the marginal cost.

At the same time, firms are making decisions on how many hours workers should work.  They will demand more hours so long as the production value gained exceeds the cost of real wages paid to workers.  Firms will demand more hours until the production value is equal to the real wage.

( Study Tips

Changes in supply shift the supply curve; changes in demand shift the demand curve.  Increases in supply shift the curve to the right; decreases in demand shift the curve to the left.

Let’s review an Application that answers one of the key questions we posed at the start of the chapter:

6. Although we normally think that increased immigration will reduce wages, what factors could cause it to raise wages?

APPLICATION 1:  IMMIGRATION AFFECTS BOTH THE DEMAND AND THE SUPPLY FOR LABOR 

A recent study by Gianmarco Ottaviano and Giovanni Peri estimated that during the 1990s immigration, on average, increased the average wage of American-born workers by 2.7 percent. In their analysis, they took into account that increased immigration not only led to increases in the supply of labor, but also led to additional investment.  As new workers became available to the U.S. economy, firms were able to add new plant and equipment to profitably employ these workers.  Ottoviano and Peri also found that the wages of high-school dropouts fell while the wages of workers with at least a high-school education increased. The reason for this difference was that high-school dropouts compete most directly with the new immigrants, whereas those workers with more education do not. Their study reinforces the importance of value of education for workers in the global economy.

7.4  Labor Market Equilibrium and Full Employment

( Study Tip

Now we have the pieces of the model, the production function, and the labor market.  It is time to put the pieces of the model together.

You can see we are building the model one piece at a time. First, we started with the production function.  Then, we built an understanding of the importance of the labor market in determining real wages and the quantity of the labor force. Now, we are going to bring those tools together to complete the basic classical model. If you look at Figure 7.5, you will notice that the production function is drawn above the labor market. Figuratively (no pun intended), the labor market supports directly the production function like a foundation.  If you draw the labor market first at equilibrium then draw the production function above it, you will notice that the connecting variable is the labor force. You should get used to drawing these two graphs when asked to analyze an economy using a classical model. 

( Study Tip

Draw the graphs of the basic classical model.  The more you draw them, the more comfortable you will be in using them.  Draw the graphs together, as in Figure 7.5.  It is easier to see the relationships that way.
( Study Tip

Now that our classical model is complete, we can use it to analyze other economic situations.  The classical model will also be used in other chapters in the book.  Be sure and review it so it stays fresh in your mind.

Let’s review an Application that answers one of the key questions we posed at the start of the chapter:

7. How can changes in the supply of labor affect real wages?
APPLICATION 2:  THE BLACK DEATH AND LIVING STANDARDS IN OLD ENGLAND
The level of real wages for laborers in England was nearly the same in 1200 as it was in 1800, yet during the period from 1350 to 1550, wages were considerably higher. The reason for this was that the bubonic plague, also called the Black Death, arrived in 1348 and caused a long decline in population for over 100 years. With fewer workers, there was less labor supplied to the market. The result was higher real wages, although less total output.

7.5  Using the Full-Employment Model
( Study Tip

This is a good opportunity to apply the classical model.  Using the graphs you learned on page 151, see if you can show what happens in when employment taxes are levied in the economy.

Employment taxes are a good example of a variable that affects the labor market.  Consider the example in the book where employment taxes increase.  You can see what would happen in the labor market depending on the shape of the labor supply curve.  The upward-sloping supply curve would combine with a decrease in demand for labor, causing a decrease in the labor force and the real wage.  If this is combined to the production function, then you can see that this would also decrease output as well.  In the case of a vertical labor supply, the real wage decreased, but the labor force stayed constant, resulting in no change in the output level.  

( Many people ask themselves, “Should I work overtime hours?  It will just be taken in taxes anyway.”  This is another example of the marginal principle. Workers assess whether the cost of time is worth the overtime pay less taxes taken for higher income. They will work overtime if the incomes they earn after taxes are taken are greater than the opportunity cost doing something else during those hours.

Let’s review an Application that answers one of the key questions we posed at the start of the chapter:

8. Do differences in taxes and government benefits explain why Europeans work substantially fewer hours per year than do U.S. workers or the Japanese?

APPLICATION 3:  A NOBEL LAUREATE EXPLAINS WHY EUROPEANS WORK LESS THAN AMERICANS OR THE JAPANESE 

On average, today the French (and other Europeans) work one-third fewer hours than do Americans. However, in the early 1970s Europeans actually worked slightly more hours than did Americans. Nobel laureate Edward Prescott attributes the decreases in hours of work in Europe to increases in the tax burden that ultimately falls on workers. Government spending and transfers play a larger role in European economies than in the United States.

A theory explaining how the technology affects output is called the real business cycle theory.  This theory is based on the work of Edward Prescott. The basic premise of the theory is that technological shocks, positive or negative, will have impacts on real output. The impact of these shocks can result in permanent changes in the economy. Figure 7.7 shows how an adverse technological shock could impact labor markets and thus output.

7.6  Dividing Output among Competing Demands for GDP at Full Employment

As seen in our classical model, full employment output is determined by the labor force. Full employment output is a fixed amount, causing a phenomenon called “crowding out.”

Table 7.2 presents data on the percent of GDP in alternative uses for five countries in 2005.  Recall that consumption (C), investment (I), and government purchases (G) refer to total spending by residents of that country.  Net exports (NX) is the difference between exports (sales of goods to foreign residents) and imports (purchases of goods abroad).

( Caution! 

These data in Table 7.2 are from the World Development Indicators, which the World Bank publishes. In these data, government purchases include only government consumption, such as military spending or wages for government employees.  Government investment, such as spending on bridges or roads, is included in the investment category (I).  This shouldn’t keep you up at night, but to read the data correctly, it is important to make this distinction.

Each country has its own spending patterns when it comes to GDP.  This wide diversity challenges economists to explain these differences. Some economists have suggested that China’s high savings rate (low share of consumption) can be explained by its one-child-per-family policy. They argue that this policy leads workers to save more for retirement, because they cannot depend on their children to support them. There are a variety of reasons why countries spend the way they do.  In general, differences across countries are hard to explain.

Crowding out happens when there is a reduction in investment (or other component of GDP) caused by an increase in government spending.  The underlying premise is that under full employment conditions, you have a fixed amount of output.  
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Principle of Opportunity Cost

The opportunity cost of something is what you sacrifice to get it.

To increase government expenditures, something has to be traded off. The opportunity cost of the increased government spending is private investment and/or consumption. In other words, government spending “crowds out” private investment and/or consumption. See Figures 7.8 and 7.9 for examples of crowding out. Crowding out occurs when we are in a closed economy or without an international sector.

( Suppose you have a car lot of 20 cars. Ten cars go to consumers, 5 cars go to businesses, and the other 5 cars go the government. Since there are only 20 cars, if the government comes and buys 10 cars, then there are only 10 cars left for businesses and consumers when there were originally 15. That is the essence of crowding out.

The concept of crowding out works in an open economy.  However, the variable that is crowded out is some combination of net exports and private investment.

Another possibility can happen when government expenditures decrease. This is called “crowding in.”  This may create the opportunity for private investment and/or consumption to increase. The equation below summarizes the concepts of “crowding out” and “crowding in”:

( Key Equation

Y = C + I + G, where 

Y is full employment output.

As G ↑, I and/or C ↓ (Crowding out with a closed economy)

As G ↑, NX, and/or I ↓ (Crowding out with an open economy)

As G ↓, NX, and/or I ↑ (Crowding in with an open economy)
Activity

Draw the graphs at equilibrium as shown on page 151 to show what would happen in the following situation: Suppose the economy suffers from a pandemic that wipes out half the population. Show what happens using the graphs and tell what happens to the real wage, the labor force, and output.

Remember also from our assumptions that the equilibrium labor force is at full employment. The corresponding labor force L* from the labor market to the production function maps out the full employment output level Y*. This economy has fully realized its potential output level. Full employment output is also called potential output.

Answer

The pandemic would wipe out half the population. The supply of workers would decrease, shifting the supply curve to the left. This would cause an increase in real wages, a decrease in the labor force, and a decrease in output. The graph should look like this:
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Key Terms

Classical models:  Economic models that assume wages and prices adjust freely to changes in demand and supply.

Closed economy:  An economy without international trade.

Crowding in:  The increase of investment (or other component of GDP) caused by a decrease in government spending.

Crowding out:  The reduction in investment (or other component of GDP) caused by an increase in government spending.

Full-employment output: The level of output that results when the labor market is in equilibrium and the economy is producing at full employment.

Labor:  Human effort, including both physical and mental effort, used to produce goods and services.

Open economy: An economy with international trade.

Production function:  The relationship between the level of output of a good and the factors of production that are inputs to production.

Real business cycle theory: The economic theory that emphasizes how shocks to technology can cause fluctuations in economic activity.

Real wage: The wage rate paid to employees adjusted for changes in the price level.

Stock of capital: The total of all machines, equipment, and buildings in an entire economy.

Practice Quiz

(Answers are provided at the end of the Practice Quiz.)

1. 
One of the necessary conditions for the classical model to be true is that

a.
wages and prices are fully flexible.

b.
wages are flexible and prices are fixed. 

c.
wages are fixed and prices are flexible.

d.
wages and prices are both fixed.
2. 
The classical school of thought that dominated economics until the mid-1930s sustained that, after changes in supply and demand that throw the economy out of full employment 


a.
wages and prices adjust slowly, but over time, the economy returns, ever so slowly, back to full 
employment.

b.
wages and prices adjust freely, but the economy does not return to full employment unless the 
government intervenes.

c.
wages and prices will adjust quickly and naturally, over a relatively short period of time, to bring 
the economy back to full employment.

d.
for all practical purposes, wages and prices are fixed, which results in shortages and surpluses 
any time supply and demand change.

3. 
What types of unemployment exist when the economy is at the natural rate of unemployment? 


a.
frictional and cyclical 

b.
frictional and structural

c.
structural and cyclical

d.
None. When the economy is at the natural rate of unemployment, there is no unemployment.

4. 
What name is given to all the machines, equipment, and buildings that exist in the entire economy? 


a.
productive capacity

b.
the stock of capital

c.
investment

d.
None of the above. There is no name for such an aggregation.

5. 
The stock of capital that a society has at any point in time is determined by 


a.
investments it has made in new buildings, machines, and equipment in the past.

b.
current consumer expenditures that affect the demand for output.

c.
the demand and supply of labor.

d.
the amount of stocks, bonds, and government securities purchased by households.

6. 
Which of the following principles of economics is more closely associated with the economy’s production function? 


a.
the principle of opportunity cost

b.
the real-nominal principle

c.
the principle of diminishing returns

d.
the marginal principle
7. 
Refer to the figure below. Which of the following could have caused the move from point a to point b? 
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a.
an increase in the amount of labor

b.
a decrease in the amount of labor

c.
an increase in the amount of capital

d.
a decrease in the amount of capital

8. 
In deciding how many workers to hire, which of the following economic principles does a firm use? 


a.
the principle of crowding out

b.
the real-nominal principle

c.
the principle of diminishing returns

d.
the marginal principle

9. 
Which of the following factors is likely to increase the amount of available labor and decrease the real wages of workers? 


a.
consumers demanding more goods

b.
a large number of factory closings

c.
a high influx of immigration

d.
an increase in the supply of capital stock
10. This question tests your understanding of Application 1 in this chapter: Immigration affects both the demand and supply for labor. Although we normally think that increased immigration will reduce wages, what factors could cause increased immigration to actually raise wages? 


A recent study about the impact of immigration on wages conducted by Gianmarco Ottaviano of the University of Bologna and Giovanni Peri of the University of California, Davis, found that during the 1990s 


a.
immigration, on average, increased the average wage of American-born workers.

b.
immigration increased both the demand and the supply for labor, with the shift in supply slightly 
outpacing the shift in demand, leading to a decrease in wages.

c.
only the wages of high-school dropouts increased as a result of immigration. The wages of 
workers with at least a high-school education decreased.

d.
immigration diminishes the value of education for workers in the global economy.
11. 
The level of output produced when the labor market is in equilibrium is called 


a.
the natural rate of output.

b.
target output. 

c.
product market equilibrium output

d.
full-employment output.
12. 
How do economists determine the level of full-employment output? 


a.
They first estimate potential output, then estimate the amount of unemployment due to frictional 
and cyclical factors.

b.
They estimate the amount of cyclical unemployment, then subtract it from the amount of 
frictional and structural unemployment to determine potential output.

c.
They first estimate unemployment due to frictional and cyclical factors, then estimate how many 
workers will be employed if cyclical unemployment is 0, then determine the potential output 
those workers can make.

d.
They first look at how many workers are employed, then estimate how much output those 
workers can produce.

13. In the United States, estimates of the natural rate of unemployment in recent years have varied between 


a.
3% and 10%.

b.
5% and 6.5%.


c.
3% and 4.5%.


d.
10% and 25%.

14. 
Refer to the graph below. Which graph best describes the impact of a tax that business firms have to pay when they hire additional labor? 
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a.
the graph on the left

b.
the graph on the right

c.
Both graphs shift simultaneously with the tax.

d.
Neither graph is affected by the tax.

15. An increase in the employment tax will have no effect on output if the labor supply curve

a.
has a negative slope.

b.
has a positive slope.

c.
is perfectly vertical.

d.
is perfectly horizontal.
16. 
A positive technological shock would 


a.
shift labor supply to the right.

b.
shift labor demand to the left.

c.
shift labor supply to the left.

d.
shift labor demand to the right.

17. 
Which of the following is correct? When government spending decreases 


a.
investment automatically decreases.

b.
all the remaining shares of GDP are crowded out.

c.
other demands for GDP may be crowded in.

d.
both consumption and investment will fall.

18. 
In a closed economy, full-employment output is divided among how many uses? 


a.
only one

b.
two

c.
three

d.
four
19. 
In an open economy, increases in government spending 


a.
could crowd out either consumption or investment, but never net exports.

b.
would probably lead to higher exports and lower imports.

c.
does not possibly result in any kind of crowding out of consumption, investment, or net exports.

d.
could, theoretically, lead to a reduction in net exports without a change in consumption or 
investment.

20. 
A decrease in government spending results in 


a.
crowding out.

b.
crowding in.

c.
a real business cycle.

d.
a beneficial demand shock.

21. 
Describe the premises of the economic theory known as the real business cycle. 

22. 
Differentiate how output is divided among competing demands in a close economy versus in an open economy, and describe the impact of higher government spending in each of these economies. 

  

Answers to the Practice Quiz

1. 
a. Models that assume that wages and prices are fully flexible are called classical models.

2. 
c. The term classical refers to a school of economics that believed that over a relatively short period of time wages and prices will adjust quickly and naturally to bring the economy back to full employment.
3. 
b. When the economy is at the natural rate of unemployment, the only types of unemployment are frictional and structural. There is zero cyclical unemployment.
4. 
b. The stock of capital comprises all the machines, equipment, and buildings in the entire economy.
5. 
a. The stock of capital that a society has at any point in time is determined by investments it has made in new buildings, machines, and equipment in the past.
6. 
c. With capital fixed, the relationship between output and labor shown here reflects the principle of diminishing returns. PRINCIPLE of Diminishing Returns: Suppose output is produced with two or more inputs and we increase one input while holding the other input or inputs fixed. Beyond some point—called the point of diminishing returns—output will increase at a decreasing rate.
7. 
c. When capital increases, the production function shifts up. At any level of labor input, more output can be produced than before the stock of capital was increased.


8. 
d. Applied to the demand for labor, the marginal principle states that a firm should increase the level number of workers it hires if the marginal benefit exceeds the marginal cost of an extra worker; reduce the number of workers if the marginal cost exceeds the marginal benefit. If possible, pick the number of workers for which the marginal benefit equals the marginal cost. 

9. 
c. An increase in immigration causes an increase in the supply of labor. This shifts the supply of labor to the right, resulting in lower real wages and more workers employed.
10. 
a. Immigration, on average, increased the average wage of American-born workers by 2.7 percent. In their analysis, they took into account that increased immigration not only led to increases in the supply of labor, but also led to additional investment. As new workers became available to the U.S. economy, firms were able to add new plant and equipment to profitably employ these workers.
11. 
d. Full-employment output is the level of output that is produced when the labor market is in equilibrium and the economy is producing at full employment. It is also known as potential output.

12. 
c. Economists start with an estimate of what the unemployment rate would be if cyclical unemployment were zero—that is, if the only unemployment were due to frictional or structural factors. In the United States, estimates of the natural rate in recent years have varied between 5.0 to 6.5 percent. Economists then estimate how many workers will be employed and use the production function to determine potential output.
13. 
b. In the United States, estimates of the natural rate in recent years have varied between 5.0 to 6.5 percent.
14. 
a. A tax on labor will make labor more expensive and raise the marginal cost of hiring workers. The demand for labor shifts leftward. The tax reduces both wages and employment.
15. 
c. A vertical labor-supply curve means that workers will supply the same amount of labor regardless of the wage. For example, a single parent might work a full 40 hours a week regardless of the wage, so the supply curve will be vertical. If, say, other workers in the economy also put in the same hours regardless of the wage, the supply curve for labor in the entire economy will be vertical. With a vertical supply curve, the tax will reduce wages but have no effect on employment and therefore no effect on output.

16. 
d. A positive technology shock to the economy shifts the labor demand curve to the right. The result is higher wages, increased employment, and increased output.
17. 
c. Decreased government spending “crowds in” other demands for GDP. This is called crowding in.
18. 
c. In a closed economy, full-employment output is divided among three different demands: C + I + G. 
19. 
d. In an open economy, increases in government spending need not crowd out either consumption or investment. Increased government spending could lead to reduced exports and increased imports. In practice, however, increases in government spending in an open economy would crowd out consumption, investment, and net exports. 

20. 
b. Governments do not always increase spending. Sometimes, they decrease spending. When the government cuts spending and the level of output is fixed, some other type of spending will increase. We call this crowding in.

21. 
The real business cycle is a school of economic thought that emphasizes how shocks to technology can cause fluctuations in economic activity. Changes in technology will usually change the level of full employment or potential output. An adverse shock to the economy shifts the labor demand curve to the left. The result is lower wages, reduced employment, and reduced output. The key lesson from real business cycle theory is that potential output itself will vary over time.
22. 
An economy without international trade is called a closed economy. In this economy, full-employment output is divided among three different demands: Y = C + I + G. The supply of output (Y) is fixed, therefore, increases in government spending reduce, or crowd out, either consumption or investment. In general, both are affected. In an open economy, an economy with international trade, full-employment output is divided among four uses: Y = C + I + G + (X – M). In an open economy, increases in government spending need not crowd out either consumption or investment. Increased government spending could lead to reduced exports and increased imports. 
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