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I.
Introduction

A.
Macroeconomics relies on data.

1.
Much of this data is collected by the government and/or central bank.

2.
Before we can understand how the economy works we must know what it looks like.  Data collected on GDP, national income, consumption expenditure, prices, interest rates and a host of other variables give us a picture of the economy.

B.
National Income and Product Accounts

1.
Most countries collect this information in the national income and product accounts (NIPA). 

a.
In the United States the NIPA are collected and summarized by the U.S. Department of Commerce’s Bureau of Economic Analysis (BEA). 

b.
These accounts tell us how the economy is performing and give us a framework that we can use to help understand how the parts of the macroeconomic engine work together. They can be compared to blueprints of an engine.

2.
The NIPA do not explain how the economy works, but they do show the key parts and how they are connected.

II.
Gross Domestic Product


TEACHING TIP: It’s important to emphasize to students that GDP measures production. We add up NIPA three ways that seem to be measuring different things: production, spending, and income. This causes confusion for students. At the end of each addition process, remind students of what you’ve done to make the total equal total output.
A.
What Is GDP? 

1.
Gross Domestic Product (GDP) is the most basic measure of how an economy is performing.

2.
Gross Domestic Product is the total market value of a country’s output. It is the market value of all final goods and services produced in a country during a calendar year by factors of production located within that country.

TEACHING TIP: Students like examples.  Be sure to show them the value of GDP and its components for the most recent year.  In 2004 U.S. GDP was $11,734.3 billion.
B.
Final Goods and Services mean those that are not produced for either resale or for use in the production of other goods. 

1.
Intermediate goods are produced by one firm for use by another firm to produce a final good (or another intermediate good).

a.
For example, a dairy farmer’s cows produce milk. However, that is not the final good because the raw milk will be sold to a dairy. The dairy will pasteurize it, package it, and sell the milk to a grocery store. Only when the grocery sells it to the consumer will the good be added into GDP because only then is it a final good. 

b.
Intermediate goods are not added separately in order to avoid double counting. Double counting can also be avoided by adding up national income using the value added approach.


TEACHING TIP: Students sometimes wonder about the distinction between intermediate goods and capital goods. After all, both are used to produce final goods and services. But only new capital goods (investment goods) are added into GDP. The rule used by the BEA is that any good that will be used longer than a year is counted as a final investment good. Any good that is expected to be used within a year is an intermediate good.
2.
Value added is the difference between a firm’s total revenue and what it pays other firms for intermediate goods. Value added includes wages and salaries, rent, interest, and profits. (Ignore taxes for the moment, as they only confuse things.) 


TEACHING TIP: Let’s go back to the example of our dairy farmer. The farmer lets his cows graze in the pasture so the farmer’s output is all value added. (Ignore minor purchases such as veterinary services.) The farmer’s cows produce 1,000 gallons of milk per week. The farmer sells this milk to the dairy for $.80 per gallon. The farmer’s value added is $800 per week. The dairy processes the raw milk and sells it to the grocer for $2.70 per gallon. The dairy’s value added is $1,900. The grocer sells the milk for $3.00 per gallon. The grocer’s value added is $300. Notice that the sum of the value added ($800 + $1,900 + $300) is $3,000. That’s exactly the market value of the final good ($3.00 per gallon x 1,000 gallons).
C.
Exclusion of Used Goods and Paper Transactions: NIPA exclude purchases and sales of previously owned goods and paper asset transactions because GDP includes only newly produced goods and services.

1.
Previously owned goods were counted when they were first produced.

2.
Asset transactions are not counted because they are not new goods or services.


TEACHING TIP: Previously owned goods and asset transactions can be tricky. Suppose you sell your car to a (soon-to-be-ex-) friend. This adds nothing to GDP. However, if you give the car to a dealer on consignment, GDP will increase by the amount of the dealer’s markup over what they pay you. That difference is newly produced retail services.


“Paper” asset transactions usually don’t involve much paper these days, at least in the financial markets. Most stocks and bonds exist only as electronic records of ownership stored in computers.  But even then there are some small additions to GDP in the form of broker’s commissions and other transaction fees.  Keep in mind that newly produced services are part of GDP even if the transaction involves an asset or previously owned product.
D.
Exclusion of Output Produced Abroad by Domestically Owned Factors of Production: Output produced by U.S. citizens living in other countries is not counted in U.S. GDP because the output is not produced within the United States. The output produced by foreigners working in the United States is counted because the production occurs here. 

1.
Gross National Product (GNP) measures the output produced by factors of production owned by a country’s citizens, regardless of where the output is produced.

2.
For most countries, including the United States, the difference between GDP and GNP is small.

III.
Calculating GDP: We can add up GDP in two equivalent ways. We can sum the amount spent on all final goods and services during a year, then convert the total spending into production. Or we can add up all the income received by all factors of production in producing final goods. Either way, we should end up with the same total.

A.
The Expenditure Approach calculates GDP by adding together the four components of spending (C, I, G, and EX - IM).


TEACHING TIP: While discussing the components of GDP use an overhead projection of Table 6.2 [19.2] to give students a feel for the magnitude of each category. For the visual learners sketch a pie chart depicting the main components to give students a feel for their relative magnitude. The percentages of the components are given in the table. 


Consider using the circular flow of payments diagram in Chapter 5 [18] as you outline the expenditure approach to computing GDP.


Introduce the abbreviations that you will be using throughout the remainder of the course for the expenditure components. CAUTION: Deviating from the text notation can create hostility among students! (Case and Fair use pretty standard notation.)
1.
Personal Consumption Expenditures (C) are expenditures by consumers on final goods and services. There are three main categories of consumer expenditures: durable goods, nondurable goods, and services.


TEACHING TIP: “Services” include meals eaten away from home, one of the fastest-growing segments of consumer service expenditures.
2.
Investment (I) is the purchase of new capital goods. Gross private domestic investment is total investment in capital by the private sector and is made up of nonresidential investment, residential investment, and change in business inventories. 

a.
Inventories are counted as the first step in converting spending into production. Inventories are also included because of the services they provide firms.

b.
The difference between gross investment and net investment is depreciation. Net investment is equal to gross investment less depreciation.


TEACHING TIP: Counting inventory changes as part of investment is potentially confusing for students. There are different approaches you can take explaining it. 


The text takes a functional approach: Inventory stocks are themselves capital and provide capital services for firms much like any other form of capital. If inventories increase over a period, businesses are accumulating capital. This is precisely what investment measures: The accumulation of capital. 


You might also try the following goal-oriented approach: The purpose in measuring GDP is to measure all final output produced during the year. We start by adding up total spending during a year by households (C), businesses (I), and government (G). What happens if spending is less than production? Business inventories will rise by the difference. In other words, the change in business inventories equals production minus spending. But that implies that production equals spending plus the change in inventories.


To drive this point home use this example. A shoe factory relies on their economist’s forecast to decide how many pairs of shoes to produce next month. The economist forecasts sales of 1,000 pairs of shoes, so that’s what the firm produces. At the end of the month they have sold only 600 pairs of shoes. The difference is the net change in their inventory, 400 pairs of shoes. Show that spending plus inventory change must equal production (600 + 400 = 1,000). Then make some comment about the firm firing their economist.
3.
Government Consumption and Gross Investment (G) includes expenditures by all levels of government (federal, state, and local) for final goods and services. It does not include government transfer payments or interest payments on the national debt because neither is a payment for any final goods or services.

4.
Net Exports (EX-IM) is the difference between exports (foreign residents’ purchases of U.S.-produced goods and services) and imports (U.S. residents’ purchases of goods and services produced in other countries). 


TEACHING TIP: Exports and imports are the two other factors used to convert domestic spending into production. Domestic spending includes purchases of imports. For example, if you buy a new BMW that was made in Germany, the $50,000 you spend will be included in C. However, the BMW is not part of U.S. production. Imports are subtracted to correct for this. Similarly, if a Japanese firm hires some U.S. consultants, the Japanese expenditure is not included in U.S. spending. However, the services the consultants provide are part of U.S. production. Therefore, exports are added to spending to reflect goods and services produced in the U.S. but sold elsewhere.
B.
The Income Approach adds eight income items to obtain national income.

TEACHING TIP: While discussing the components of GDP use an overhead projection of Table 6.3 [18.3] to give students a feel for the magnitude of each category. Just as when you presented the expenditure approach, sketch a pie chart depicting the main components to give students a feel for their relative magnitude. The percentages of the components are given in the table.
1.
National Income is the total income earned by factors of production owned by a country’s citizens. It is the sum of compensation of employees (wages and salaries), proprietor’s income, rental income, corporate profits, net interest, indirect taxes minus subsidies, net business transfer payments, and the surplus of government enterprises.  Several of these items warrant further discussion.
a.
Net Interest is the interest paid by business minus interest received by business.  Government interest payments are excluded because they are not caused by the production of any good or service.
b.
Indirect Taxes Minus Subsidies are added because indirect taxes are included in calculating final sales. Subsidies are treated as negative indirect taxes. To the consumer, sales tax is part of the purchase price. However, the seller only receives the price net of the sales tax. Therefore, these taxes must be accounted for on the income side. They are part of the government’s income. Subsidies are payments made by the government for which it receives no goods or services in return. These are subtracted from national income to get GDP.
c.
Net Business Transfer Payments are net transfer payments by businesses to others, thus becoming income to the recipients.

d.
Surplus of Government Enterprises is the net income of government enterprises.  In 2004 this item was negative, indicating all government enterprises operated at a loss.

TEACHING TIP: Because indirect business taxes (sales taxes, customs duties, license fees) are included in the sale price of items in the expenditure approach to GDP accounting they must be added in the income approach so that the two sides of the national income accounting ledgers balance.


Subsidies must be subtracted because they are not paid to the recipient in exchange for any currently produced services so they do not directly appear in the expenditure side of the ledger.
2.
GDP is not exactly the same as national income.  To transform GDP into national income we must add net factor payments received from the rest of the world and subtract depreciation.

a.
Net factor payments received from the rest of the world equal the receipts of factor income from the rest of the world minus the payment of factor income to the rest of the world. Since national income includes total income of all domestic citizens (not residents) net factor payments must be added. This transforms GDP into gross national product (GNP).  Gross National Product (GNP) is total output produced by domestically owned factors of production regardless of where in the world they are physically located.


TEACHING TIP: To make this more concrete for students, explain that these payments consist of interest and dividends that U.S. citizens receive on investments abroad, as well as the reinvested earnings of foreign subsidiaries of U.S. corporations. Factor income paid to the world consists of the same types of payments except that they are made from investments in the United States to recipients abroad.

TEACHING TIP: A good way to help students remember the difference between GNP and GDP is to first present the definitions. Then ask which is larger for Saudi Arabia, GDP or GNP? Experience shows that two groups will emerge. Ask a representative from each “group” to justify its answer.


Those who say that GDP is larger are usually thinking of all the foreign workers in Saudi Arabia—laborers, doctors, oil executives, and so on. The output of these foreign workers is part of GDP, but not GNP. Those who say that GNP is larger are probably thinking of the interest and profit Saudis earn on assets held abroad. These payments are included in Saudi GNP, but not GDP because the production takes place abroad. 


In theory, either answer could be correct. But in fact, Saudi earnings from foreign assets are so large that they dominate the foreign worker effect. Saudi Arabia’s GNP is significantly larger than its GDP. 


Ireland provides a good example of the opposite situation; compare the number of foreign firms who produce in Ireland (and so contribute to its GDP) to the number of Irish firms that produce in other countries (which would count in GNP). Ireland’s GDP is greater than its GNP as a result.
3.
Depreciation is the measure of the decrease in the value of capital assets as they wear out over time. Depreciation must be subtracted from GNP to give Net National Product (NNP).  Net national product plus the statistical discrepancy equals national income.

TEACHING TIP: Depreciation can be thought of as income paid to a factor of production. A robot used to manufacture automobiles incurs wear and tear during the production process. Its value depreciates as it becomes less productive. This is a cost to the firm. By adding depreciation to the firm’s profits, the robot is compensated for its services rendered, just as human employees are paid wages for their services.
4.
Personal Income (PI) is the total income of households. PI is calculated by starting with NI. Subtract undistributed corporate profits (profits minus dividends) and social insurance payments. Then add personal interest income from the government and consumers. Finally add transfer payments made to persons.

5.
Disposable Personal Income (DPI) is PI minus personal income taxes. This is also called after-tax income.

a.
Households spend part of DPI. They save the rest.

b.
Total consumer spending includes personal consumption expenditures, interest paid by consumers to business, and personal transfer payments to foreigners.

c.
Any disposable personal income not spent is personal saving.

d.
The personal saving rate is the percentage of disposable personal income saved.

IV.
Nominal Versus Real GDP

A.
Nominal GDP is GDP measured in current dollars, the prices paid for goods and services today.

1.
This is not a desirable measure of production. Nominal GDP can increase because the price level has increased with no change in output.

2.
The BEA creates an index of the average price level (the GDP deflator mentioned in Chapter 5 [18] to adjust nominal GDP for inflation.

3.
Inflation is an increase in the average price level.

4.
The weight is the importance of one item compared to a group of items.

TEACHING TIP: Here’s a good example to try. Suppose that in Year 1 a firm produces 5 cars valued at $10,000 each. It has contributed $50,000 to GDP. In Year 2 its contribution is $60,000. Has the firm produced more cars? Students will point out that it may have produced 6 cars at the same $10,000 value, but it could have produced the same number (5) cars if the price had risen to $12,000. In fact, the firm might have produced only 4 cars at $15,000 each! This points out why eliminating price changes allows us to see more clearly whether or not there have been output changes.
B.
Calculating Real GDP

1.
Real GDP is nominal GDP adjusted for changes in the price level.
2.
Until a few years ago the BEA calculated real GDP and the GDP deflator by selecting a base year and using the prices in that year to calculate the two. This is called a fixed-weight procedure.

3.
However, calculated growth rates could be very sensitive to the choice of a base year, which led the BEA to change its procedure. It now uses a chain weighting procedure. Chain weighting calculates a geometric average over two consecutive years comparing each year to the previous year. The chain weighting procedure is done in a way that guarantees that real GDP times the GDP deflator still equals nominal GDP.

C.
Calculating the GDP Deflator

1.
The GDP deflator is one way of measuring the overall price level. 
2.
Like real GDP, the BEA once used a fixed-weight procedure.  However, since a price index is being calculated, the weights used are the quantities of the products. And, like real GDP the choice of base year can have a significant impact on the results.
3.
The BEA now uses the chain-weighting procedure to calculate the GDP deflator.  By calculating a geometric average and changing the base years as the calculations move through time, many of the problems caused by arbitrary choice of a base year are eliminated.


TEACHING TIP: Table 6.6 [18.6] provides a good numerical example to illustrate these calculations. Point out to the students that understanding the procedure will be easier if they pay careful attention to the subscripts on the variables. You may wish to write a list of what each variable represents on the board for constant reference as you go through the example (i.e.,  represents prices in year 2, etc.).


Chain-weighted real GDP is calculated by valuing changes in quantities by the geometric average of prices charged at the beginning and end of the period of change. First, calculate the value of output in each year using both base year prices and current year prices. Then calculate real GDP at fixed year 1 prices by dividing the value of year 2 output in year 1 prices by the value of year 1 output in year 1 prices. Note: the denominator is just nominal GDP in year 1. In Table 6.6 [18.6], this value is $15.10/$12.10 = 1.2479. Calculate real GDP at fixed year 2 prices by dividing the value of year 2 output in year 2 prices by the value of year 1 output in year 2 prices. Note: the numerator is just nominal GDP in year 2. In Table 6.6 [18.6], this value is $19.20/$18.40 = 1.0435. Chain-weighted real GDP is the square root of the product of these two results: 
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The chain-weighted GDP deflator (the average price level) is the geometric average of the GDP deflator using beginning of period and end of period quantities. Calculate expenditures each year using both year 1 quantities and year 2 quantities. Calculate the GDP deflator using year 1 quantities by dividing year 2 expenditures on year 1 quantities by year 1 expenditures on year 1 quantities. Note that the denominator is nominal GDP in year 1. In Table 6.6 [18.6], this value is $18.40/$12.10 = 1.5207. Calculate the GDP deflator using year 2 quantities by dividing year 2 expenditures on year 2 quantities by year 1 expenditures on year 2 quantities. Note that the numerator is nominal GDP in year 2. In Table 6.6 [18.6], this value is $19.20/$15.10 = 1.2715. The chain-weighted GDP deflator is 
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D.
The Problem of Fixed Weights: The BEA switched to chain-weighted calculations after decades of complaints by economists about the inaccuracy of the old fixed weight system. There were serious problems with the fixed weight method of calculating real GDP. Three of these problems were:

1.
Structural changes that have occurred in the U.S. economy make it seem unlikely that prices for 1987 (as an example) are good weights to use for the 1950s.

2.
The use of fixed weights does not account for supply shifts, and therefore substitution responses are not considered.

3.
Similar problems arise when using fixed weights to compute price indexes. Substitution responses are ignored resulting in an overstatement of the increase in the overall price level.

V.
Limitations of the GDP Concept


Serious problems arise when we try to use GDP as a measure of happiness or well-being.

A.
GDP and Social Welfare

1.
Some changes in social welfare are not measured by GDP. Some increases in social welfare are associated with decreases in GDP.

2.
Most nonmarket and domestic activities are not counted in GDP even though they often involve production of a good or service.  House cleaning and preparing your taxes are two examples.
3.
GDP seldom reflects losses or social ills and has nothing to say about the distribution of output among individuals in a society.

4.
GDP is neutral about the kinds of goods an economy produces.

5.
However, GDP remains a highly useful measure of economic activity and well-being.


TEACHING TIP: A good illustration of this is to compare the situation in which an empty piece of land is developed and a number of houses are built on it. Suppose the number of new houses equals the number leveled by a hurricane. When the destroyed houses are rebuilt, the increase in GDP will be the same as when the new houses are built, but the effect on society is different.


A second example illustrates the impact of household production on GDP. Suppose I hire someone to do my taxes. After a few years, we decide to get married. GDP will fall by the amount I was paying to have my taxes done. However, there has been no reduction in total output. What was once a market transaction has become household production which is not counted as part of GDP.
B.
The Underground Economy refers to the part of the economy that should be counted in GDP but is not. These transactions may be missed because they are illegal activities or tax evasions.


TEACHING TIP: Point out to students that the underground economy includes people performing perfectly legal activities but being paid “off the books” (i.e., waiting tables, bartending, child care, etc.). Naturally, illegal activities are also part of the underground economy (i.e., drugs, etc.). Ask the students if any of them have ever been offered a discount for paying in cash. If so, chances are excellent that the transaction was never measured in GDP.  If you have the time make the point that the BEA relies heavily on tax data to estimate GDP and its components.  Income not reported on a tax return will probably not be included in GDP. (Some countries have begun calling the underground economy the informal sector in recognition of its importance in their economies.)
C.
Gross National Income (GNI) per Capita is the country’s gross national income divided by its population.

1.
Gross national income converts GNP into dollars using an average of currency exchange rates over several years adjusted for differing inflation rates. This corrects for short-term fluctuations in exchange and inflation rates.

2.
GNI per capita is a better measure of well-being for the average person than is total GDP. GNI per capita is also extremely useful when trying to compare the economies of two different countries.

VI.
Looking Ahead


The following chapters will discuss other important data about the economy.

Other Resources


Economic Experiments

Now in its second edition, Using Economic Experiments, Cases and Activities in the Classroom by Dirk Yandell of the University of San Diego is a compendium of more than 15 classroom experiments illustrating various topics in micro- and macroeconomics. Each experiment contains an overview, learning objectives, instructional materials, and classroom activities (including demonstrations and experiential exercises).
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Application 1: GDP and Social Welfare

To reinforce the point that GDP is not the same as consumer welfare, draw a production possibilities frontier with GDP on the horizontal axis and some aspect of social welfare not directly included in GDP (such as worker safety) on the vertical axis. Discuss why there is a trade-off between these two goods. (For example, factory inspections and worker-safety rules slow down production.) Point A represents the maximum possible safety of the population, where nothing would be produced because all production involves some risk to workers. Point B represents maximum production of goods, with no concern at all for worker safety.
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Suppose the nation is currently at Point C, with GDP at 
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 and worker safety at 
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. How can GDP be increased from 
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? One way—which could be regarded as desirable—would be an outward shift in the production function itself, due, say, to the discovery of a new and safer technology. In this case, society might move from Point C to Point D on the new production function, with increases in both GDP (to 
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). An alternative, however, would be to move along the original production function itself, from Point C to Point E. In this case, while GDP increases, worker safety decreases (to 
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). Society may or may not be better off by this move, depending on how safety is valued versus gains in GDP at the margin.

Increases in GDP—for which there is a single, national number—are visible, easy to track, and newsworthy. Changes in worker safety or health or environmental quality are more difficult to track. If economic policy is judged by growth in GDP alone, there will be a failure to distinguish between the different methods of increasing output, and may mean pursuing policies that actually make society worse off.

Application 2: Role Playing

The following role-playing idea was presented at the 1995 National Science Foundation funded seminar on incorporating race and gender into the introductory economics curriculum. It was held in Wellesley, MA. This exercise is quite entertaining and informative.

The instructor plays the role of a quiz show master of ceremonies. Ask for nine student volunteers and meet with them beforehand to prepare the exercise. Divide volunteers into three teams of three members each: Teams 1 and 2 are teams on the quiz show. Team 3 are the mystery guests. Each mystery guest describes to the teams (and the larger class) their economic activities:

Mystery guest 1: Unemployed doctor temporarily volunteering at a medical clinic

Mystery guest 2: Production worker working two shifts and contributing to chores at home

Mystery guest 3: Mother of three and housewife who volunteers at her kids’ school

Each team describes their perceptions as to whether the mystery guests are contributing to the economy. One team uses a liberal definition of economic activity. The other team uses a strictly defined definition of marketplace activity.
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