EXTENSION 21-1

THE TERMINOLOGY OF BUSINESS CYCLES

TROUGH

A though is characterized by unemployed resources and level of output that is low in relation to the economy's capacity to produce. There is thus a substantial amount of unused productive capacity. Business profits are law; for some individual companies, they are negative. Confidence about economic prospects in the immediate future is lacking, and, as a result, many firms are un- willing to risk making new investments.

RECOVERY

The characteristics of a recovery, or expansion, are many: Run-down equipment is replaced; employment, income, and consumer spending all begin to rise; and expectations become more favorable as a result of increases in production, sales, and profits. Investments that once seemed risky may be undertaken as the climate of business opinion starts to change from one of pessimism to one of optimism.

Production can be increased with relative ease merely by reemploying the existing unused capacity and un- employed labor.

PEAK

A peak is the top of a cycle. At the peak, existing capacity is used to a high degree; labor shortages may develop, particularly in categories of key skills; and shortages of essential raw materials are likely. As shortages develop in more and more markets, a situation of general excess demand develops. Costs rise, but because prices rise also, business remains profitable.

RECESSION

A recession, or contraction, is a downturn in economic activity. Common usage defines a recession as a fall in the real GDP for two successive quarters. Demand falls off, and, as a result, production and employment also fall. As employment falls, so do households' incomes. Profits drop, and some firms encounter financial difficulties. Investments that looked profitable with the expectation of continually rising demand now appear unprofitable. It may not even be worth replacing capital goods as they wear out because unused capacity is increasing steadily. In historical discussions, a recession that is deep and long-lasting is often called a depression. 

BOOMS AND SLUMPS

These terms are nontechnical but descriptive. The entire falling half of the cycle is often called a slump, and the entire rising half is often called a boom.

EXTENSION 21-3
HOW THE CONSUMER PRICE INDEX IS CONSTRUCTED

Suppose we wish to discover what was happening, to the overall cost of living for  typical college students. A survey of student behavior in 1989 shows that the average college student consumed only three goods pizza, coffee, and photocopying-and spent a total of

$200 a month on these items, as shown in Table 1.

TABLE l

Expenditure Behavior in 1989









Quantity
 Expenditure

Product

 Price 




per Month 
per Month

Photocopying 

$0.10 per sheet


 140 sheets
 $14.00

Pizza 


8.00 per pizza 



15 pizzas
  120.00

Coffee


 0.75 per cup



 88 cups 
    66.00

Total









__________
Expenditure 








  $ 200.00

By 1999, the price of photocopying has fallen to., 5 cents per copy, the price of pizza has increased to $8.50, and the price of coffee has increased to 80 cents. What has happened to the cost of living? In order to find out, we calculate the cost of purchasing the 1989 bundle of goods at the prices that prevailed in ]999, as shown in Table 2.

TABLE 2

1989 Expenditure Behavior at 1999 Prices









Quantity 
  Expenditure

Product

 Price 




per Month
    per Month

Photocopying 

$0.05 per sheet


 140 sheets 

$7.00

PIZZA


 8.50 per pizza 


15 pizzas 

127.50

Coffee


 0.80 per cup 



 88 cups 

70.40

Total

expenditure








         $ 204.90


 The cost of living has increased by $ 4.90 , or 2.45 %
The base year ( 1989) figure is assigned an index number of 100. So  for 1999 is 102.45
For example, in May 1998 the CPI in the United States was 162.8 on a base of 1982-1984 {the period in which the original survey was done). Thus the price level had risen by 62.8 percent over the preceding 13 years, an average annual rate of increase of 3.82 percent.

The CPI is not a perfect measure of the cost of living because it does not account for quality improvements or for the tendency of consumers to purchase more of things whose prices fall {and less of things whose prices rise). Thus from time to time the underlying survey of consumer expenditure must be updated in order to keep up with changes in consumption patterns.
VALUE ADDED THROUGH STAGES OF PRODUCTION

Because the output of one firm often becomes the in put of other firms, the total value of goods sold by all firms greatly exceeds the value of the output of final products. This general principle is illustrated by a simple example in which Firm R starts from scratch and produces goods (raw materials) valued at $100; the firm's value added is $100. Firm I purchases raw materials valued at $100 and produces semi-manufactured goods that it sells for $130. Its value added is $30, because the value of the goods is increased by,  $30 as a result of the firm's activities. Firm F purchases the semi-manufactured (intermediate) goods for $130, works them into a finished state, and sells the final products for $180. Firm F's value added is $50. We find the value of the final goods, $180, either by counting only the sales of Firm F or by taking the sum of the values added by each Firm. This value is much smaller than the $410 that we would obtain if we merely added up the market value of the commodities sold by each firm.

Transactions at Three Different Stages of Production







Firm R

 Firm I 
Firm F 
All firms

-

A. Purchases from other firms

 $ 0

 $100 

$130 

$230 












Total interfirm sales

B. Purchases of factors of production

(wages, rent, interest, profits)


100

     30

50

180












Total value added

A + B = value of product 


$100 

$130

 $180 

$410 












Total value of all sale

                                                                     TABLE 22-1

                                    Components of GDP from the Expenditure Side, 1997







         Billions 

          Percent

              Category 



         of Dollars 
           of GDP

              Consumption



           $5,485.8 

 67.9

              Government purchases


 1,452.7

 18.0

               Investment




 1,242.5

 15.4

               Net exports 




  -101.1

 -1.3

               Total 





  8,079.9

100.0

( Source: These data are available at the Web site for the Bureau of Economic Analysis,       www.bea.doc.gov.)
Table 22.2

Components of GDP from the Income Side, 1997







Billions 

Percent

Category 




of Dollars 

of GDP

Compensation to employees

 $4,703.4 

58.2

Rental income 



      148.1

 1.8

Interest 




      448.7 

  5.6

Business income (including

  net income of farmers and

  unincorporated businesses) 

    1,349.5 

 16.7

Capital consumption allowa


       871.6 

 10.8

Indirect taxes less subsidies 

       635.5 

   7.9

Statistical discrepancy 


       -76,9 

  -1.0

Total 




      8,079.9 

 100.0

GDP measured from the income side of the national accounts gives the size of the major components of the income that is generated by producing the nation's output, The largest category, equal to about 58 percent of income, is compensation to employees, which includes wages and salaries and other benefits, The capital consumption allowance (depreciation) is the part of the earnings of businesses that is needed to replace capital used up during theyear, This amounts to over 10 percent of GDP.

(Source: Economic Report of the President, 1998.)
EXTENSION 22-3

CALCULATING NOMINAL AND REAL GDP
TABLE 1

Data for a Hypothetical Economy


         Quantity 
Produced 
                             Prices


          Wheat, 
                        Steel 

Wheat
          Steel



(bushels)                      (tons) 
    (dollars/bushel)   (dollars/ton)

Year 1 
100

              20

 10 

50

Year 2
110 

                16 

12 

55

Table 2 shows nominal GDP, calculated by adding the money values of wheat output and of steel output for each year. In year 1, the value of both wheat and steel production was $1,000; nominal GDP was $2,000. In year 2, wheat output rose to $1,320, and steel output fell to $880. Since the rise in value of wheat was greater than the fall in value of steel, nominal GDP rose by $200.

TABLE 2

Calculation of Nominal GDP

Year 1: (100 X 10) + (20 X 50) = $2,000

Year 2: (110 X 12) + (16 X 55) = $2,200

Table 3 shows real GDP, calculated by valuing output in each year at year 2 prices; that is, year 2 is used as the base year for weighting purposes. In vear 2, wheat output rose, but steel output fell. If we use year 2 prices, the value of the fall in steel output between years 1 and 2 exceeded the value of the rise in wheat output, and so real GDP fell.

TABLE 3

Calculation of Real GDP Using Year 2 Prices

Year 1: (100 x 12) + (20 x 55) = $2,300

Year 2: (110X 12) + (16 X 55) = $2,200

In Table 4, the ratio of nominal to real GDP is calculated for each year and multiplied by 100. This ratio implicitly measures the change in prices over the period in question and is called the implicit GDP deflator. The implicit deflator shows that the price level increased by 15 percent between year 1 and year 2.

TABLE 4

Calculation of the Implicit GDP Deflator

Year 1: (2,000/2,300) X 100 = 86.96

Year 2: (2,200/2,200) X 100 = 100.00

In Table 4, we used year 2 as the base year for comparison purposes, but we could just as easily have used year 1. The measured change in the price level would have been very similar-but not identical-in the two cases. If we use year 1 as the base period, the implicit GDP deflator in year 2 is equal to (2,200/1,900) X 100 = 115.8, indicating an increase in prices of 15.8 percent from year 1 to year 2.

Why does the measured change in prices depend on which year we use as the base year? If you look back at Table 1, you will notice that the price of wheat relative to steel is higher in year 2 than in 1 year 1. Thus, if we use year 2 as the base period, the changes in the quantity of wheat will be weighted more heavily {and the changes in the quantity of steel weighted less heavily) than if we use year 1 as the base period. This difference in weighting explains the variation {15 percent as compared with 15;8 percent) in the measured change in the implicit GDP deflator.

So how do we choose the “right” base year?  As with many other elements of national income accounting, the choice involves some arbitrariness.  The important thing is to be clear about which year you are using as the base year and, for a given set of comparisons, to be consistent in your choice.
TABLE 23-1

The Calculation of Average Propensity to Consume (APC)

and Marginal Propensity to Consume (MPC)

(billions of dollars)

Disposable 
Desired.

Income 
Consumption 
APC =

 MPC =

(YD) 
(C) 
C/YD 
Δ YD 
   Δ C
Δ C / Δ YD 
0 
500
     -

   -

500 
900
 1.800 
500 
400 
0.8

2,000
2100
 1.050 
1,500 
1,200 
0.8

2.500 
2,500 
1.000
   500
400 
0.8

5,000 
4,500 
0.900 
2,500 
2,000 
0.8

7,500
6,500 
0.867 
2,500 
2,000 
0.8

8,750 
7,500 
0.857
1,250 
1,000 
0.8

10,000 
8,500 
0.850
1,250
1,000
0.8
APC measures the proportion of disposable income that households desire to spend on consumption; MPC measures the proportion of any increment to disposable income that households desire to spend on consumption.  The data are hypothetical. Economists call the level of income at which desired consumption equals disposable income the break-even level; in this example it is $2,500 billion. A PC, calculated in the third column, exceeds 1-that is, consumption exceeds income below the: break-even level. Above the break-even level, A PC is less than 1. It is negatively related to income at all levels of income. The last three columns are set between the rows of the first three columns to indicate that they refer to changes in the levels, of income and consumption. MPC, calculated in the last column, equals 0.80 at all levels of YD. Thus in this example 80 cents of every additional dollar of disposable income is spent on consumption, and 20 cents is saved.

TABLE 23-2

Consumption and Saving Schedules

(billions of dollars)



Disposable



 Desired 



Desired



Income 



Consumption 



Saving



0 




500 




-500



500 




900




 -400



2,000 




2,100




 -100



2,500 




2,500




     0



5,000 




4,500 




500



7,500 




6,500




 1,000



8,750 




7,500 




1,250



10,000




 8,500 




1,500

Saving and consumption account for all household able income. The first two columns repeat the data from

Table 23-1. The third column, desired saving, is disposable income minus desired consumption. Consumption and saving both increase steadily as disposable income rises. In this example, the break-even level of disposable income is $2,500 billion; thus desired saving is zero at this point.

TABLE  23-3

Desired Aggregate Expenditure

(billions of dollars)




Desired




Consumption 



Desired 


Desired

National 

Expenditure



Investment 


Aggregate

Income 

( C = 500 + 



Expenditure 


Expenditure:

(Y) 


0.8 X Y)



 (I = 1,250) 


(AE : C + /1

500 


900




 1,250 



2,150

2,000 


2,100




 1,250



 3,350

2,500 


2,500




 1,250 



3,750

5,000


4,500




 1,250 



5,750

7,500


 6,500 




 1,250



 7,750

8,750 


7,500 




 1,250 



8,750

10,000 

8,500




 1,250 



9,750

15,000 

12,500 



 1,250 



13,750

In a simple economy with no government and no international trade, desired aggregate expenditure is the sum of desired consumption and desired investment. In this table government and net exports are assumed to be zero, desired investment is assumed to be constant at $1,250 billion, and desired consumption is based on the hypothetical data given in Table 23-1. The autonomous components of desired aggregate expenditure are desired investment the constant term in desired consumption expenditure. The induced component is the second term in desired consumption expenditure (0.8 X Y).

Equilibrium National Income

(billions of dollars )

National 
Desired Aggregate

Income 
Expenditure

(Y)

 (AE = C + I) 


Effect

500 

2,150 



Pressure

2,000

 3,350 



on income

2,500

 3,750 



to rise

5,000 

 5,750 



↓
7,500

 7,750 



↓
8,750

8,750



Equilibrium income
10,000

9,750 



↑
15,000 
13,750 


↑
20,000 
17,750 


Pressure on income to fall

National income is in equilibrium when aggregate desired expenditure equals actual national income. The data are from Table 23-3.
TABLE 23-5

The Saving-Investment Balance



            Desired Aggregate



             Expenditure 
  Desired Consumption 
Desired Saving

National Income (Y) 
(AE = C +1) 
   (C = 500 + 0.8 X Y) 
(S = y- C) 
     Desired Investment (I)

500 


2,150 


900 


-400 


1,250

2,000


3,350 


2,100 


-100


1,250

5,000 


5,750 


4,500 


 500


1,250

8,750


8,750


7,500


1,250


1,250

10,000


9,750


8,500


1,500


1,250

15,000


13,750


12,500


2,500


1,250

National income is in equilibrium where desired saving is equal to desired investment. The data for Y, AE, and I are from Table 23-3. The data for desired saving are from Table 23-2. 
Consider an economy that has a marginal propensity to spend out of national income of 0.80. Suppose that autonomous expenditure increases by $1 billion per year, because a large corporation spends an extra $1 billion per year on new factories. National income initially rises by $1 billion, I  but that is not the end of it. 








Increase in 



Cumulative 








Expenditure 



Total

Round of spending






 (millions of dollars} 

1 (initial increase}




 1,000




 1,000

2 






 800




 1,800.

3






 640 




 2,440

4 






512 




 2,952

5 






409.6 




 3,361.6

6 






327.7 




 3,689.3

7 






262.1 




 3,951.4

8 






209.7 




 4,161.1

9






167.8 




 4,328.9

10 






134.2 




 4,463.1

11 to 20 combined 




479.3




 4,942.4

All others





 57.6




 5,000.0
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TABLE 24-3

Consumption as a Function of Disposable

Income and National Income

(billions of dollars)

(1)





 (2)




 (3)

National 




Disposable 



Desired

Income 




Income 



Consumption

(y)





 (YD = 0.9Y)



 (C=500+0.8YD)

0 





0 




500

5,000





4,500 




4,100

10,000 




9,000 




7,900

15,000 




13,500 



11,300

If desired consumption depends on disposable income, which in turn depends on national income, desired consumption can be written as a function of either income concept. These data are hypothetical. Column 2 shows' deductions of 10 percent of any level of national income to arrive at disposable income. Deductions of 10 percent of Y imply that the remaining 90 percent of Y becomes disposable income. Column 3 shows consumption as $500 billion (the autonomous component) plus 80 percent of disposable income.

By relating columns 2 and 3, we see the relationship between consumption and disposable income. By relating columns 1 and 3, we see the relationship between consumption and national income. In this example, the change in consumption in response to a change in disposable income (i.e., the MPC) is 0.8, and the change in consumption in response to a change in national income is 0.72.
TABLE 24-4 

The Aggregate Expenditure Function 

(billions of dollars)


Desired. 
Desired 
Desired 
Desired 
Desired Aggregate

National 
Consumption 
Investment 
Government 
Net Export 
Expenditure

Income 
Expenditure 
Expenditure 
Expenditure 
Expenditure 
(AE = C + I + G

(Y) 
(C = 500 + 0.72Y) 
(I = 1,250)
 (G = 850)
 (X- IM = 1,200- 0.1 ¥)      + X -IM)

0 
500 
1,250
 850
1,200 

3,800

2,500 
2,300 
1,250 
850
 950 

5,350

5000
 4,100 
1,250 
850
 700

 6,900

10,000
7,700
1,250
850
200

10,000 15,000 
11,300
1,250
 850 
-300 

13,100

20,000 
14,900 
1,250 
850 
-800 

16,200

The aggregate expenditure function is the sum of desired consumption, investment, government purchases, and net export expenditures. The table is. based on the hypothetical data given in Tables 24-1, 24-2, and .24-3. The autonomous components of desired aggregate expenditure are desired Investment, desired government purchases, desired export expenditures, and the constant term in desired consumption expenditure. These  sum to $3,800 billion in the given example. The induced components are the second  term in desired consumption expenditure (0.72 Y) al1d desired imports ( -0.1 Y).

The response of consumption to a change in national income is 0.72, calculated as the product of the marginal propensity to consume (0.8) times the fraction of national income that becomes disposable income (0.9). The response of desired aggregate expenditure to a change in national income, AAE /A ~ is 0.62. For example, as national income rises from S15,000 billion to $20,000 billion, desired aggregate expenditure increases from $13,100 billion to $16,200 billion. Thus ~E /A ¥ = 3,100/5,000 = 0.62.

TABLE 24-5

National Saving and National Asset Formation

(billions of dollars)



Desired 

Desired 


   Desired Saving Minus

National Income 
National Saving 

National Asset Formation 
   Desired Asset Formation

(Y)
 (S + T- G)
 (I + X -IM)

 (S + T- G) -(I + X –IM)
0 
-1,350


 2,450 




-3,800

5,000 
50 


1,950 




-1,900

10,090
 1,450


1,450 




        0



15,000 
2,850


 950




 1,900

20,000 
4,250


 450 




3,800

Desired national saving and desired national, asset formation are equal at the equilibrium level of national income. The data are taken from Table 24-4, which shows that desired aggregate expenditure equals national income at $10,000 billion the equilibrium for this hypothetical economy. Note that desired national saving and desired national asset formation are also equal when national income is $10,000 billion. Note also that the last column, which displays the difference between desired national saving and desired national asset formation, is the same as the difference between desired aggregate expenditure and national income in Table 24-4. ,

-

TABLE 27-3
The Initial Balance Sheet of Incidental
Bank and Trust (IB&T)

Assets 







Liabilities

Cash and other reserves 

200 


Deposits 


1,000

Loans 




900


Capital 


  100





1,100 






1,100

IB& Thas a reserve of 20 percent of its deposit liabilities. The commercial bank earns money by finding profitable investments for much of the money deposited with it. In this balance sheet, loans are its earning assets.

TABLE 27-4

IB&T's Balance Sheet Immediately

After a New Deposit of $100
Assets 










Liabilities

Cash and other reserves 


300 



Deposits 

1,100

Loans ~ Capital 



900



Capital


   100






1,200 






1,200

The deposit raises deposit liabilities and cash assets by the same amount. Because both cash and deposits rise by $100, the bank's actual reserve ratio, formerly 0.20, increases to 0.27. The bank has more cash than it needs to provide a 20 percent reserve against its deposit liabilities.

TABLE 27-5

IB&T's Balance Sheet After a New Loan

and Cash Drain of S80

Assets 










Liabilities

Cash and other reserves 

220 





Deposits 
1,100

Loans




980 





Capital

   100




         1,200 







1,200

IB&T lends its surplus cash and suffers a cash drain, The bank keeps $20 as a reserve against the initial new deposit of $100. It lends $80 to a customer, who writes a check to someone who deals with another bank. When the check is cleared, IB&T suffers an $80 cash drain. Comparing Tables 27-3 and 27-5 shows that the bank has increased its deposit liabilities by the $100 initially deposited and has increased its assets by $20 of cash reserves and $80 of new loans. It has also restored its required reserve ratio of 0.20.

TABLE 27-6

Changes in the Balance Sheets of

Second-Generation Banks

Assets









 Liabilities

Cash and other reserves 



+ 16 


Deposits 
+80
Loans 






+64








+80




+80

Second-generation banks receive cash deposits a  loans. The second-generation banks gain new deposits of

$80 as a result of the loan granted by IB&T, which is used to make payments to customers of the second-generation banks. These banks keep 20 percent of the cash that they acquire as their required reserve against the new deposit, and they can make new loans using the other 80 percent. When the customers who borrowed the money make payments to the customers of third-generation banks, a cash drain occurs.

TABLE 27-7

The Sequence of Loans and Deposit
After a Single New Deposit of $100













Addition








New

 
New 

to

Bank, 






Deposits 

Loans 

Reserves


IB&T






 $100.00 

$80.00 
$20.00

2nd-generation bank




 80.00 


64.00 

16.00

3rd-generation bank




 64.00 


51.20 

12.80

4th-generation bank 




1.20 


40.96 

10.24

Sth-generation bank 




40.96 


32.77 

8.19

6th-generation bank 




32.77 


26.22 

6.55

7th-generation bank




 26.22 


20.98 

5.24

Sth-generation bank 




20.98


16.78 '

 4.20

9th-generation bank 




16.78 


13.42

 3.36

lOth-generation bank




13.42


 10.74 

2.68

Total for first 10 generations



446.33 

357.07 
89.26

All remaining generations 



  53.67


  42.93

10.74
Total for banking system 



500.00 

400.00 
100.00

The banking system as a whole can create deposit money whenever it receives new deposits. The table shows the process of the creation of deposit money on the assumptions that all the loans made by one set of banks end up as deposits in another set of banks {the next-generation banks), that the required reserve ratio {v) is 0.20, and that banks always lend out any excess reserves. Although each bank suffers a cash drain whenever it grants a newloan, the system as a whole does not, and in a series of steps it increases deposit money by l/v, which, in this example, is five times the amount of any increase in reserves that it obtains.

TABLE 27-8 ~

Change in the Combined Balance Sheets

of All the Banks in the System Following

the Multiple Expansion of Deposits

Assets 









Liabilities

Cash and other reserves 
+100





Deposits
 +500

Loans 



+400





+500 







+500

The reserve ratio is returned to 0.20. The entire initial deposit of $100 ends up as reserves of the banking system. Therefore, deposits rise by (1/0.2) times the initial deposit-that is, by $500.

TABLE 27-9

Change in the Combined Balance Sheets of All the Banks

in the System Following the Multiple Expansion

of Deposits with a Cash Drain

Assets 







Liabilities

Cash and other reserves 


+80 

Deposits 
+400

Loans 





+320













+400 



+400

The reserve ratio is 0.20, and cash drain is 0.05. Only $80 of the initial deposit of $100 ends up as reserves of the banking system. Deposits therefore rise by (1/0.2) times the $80-that is, by $400. The cash drain ($20) is 5 percent of the increase in deposits ($400). 
TABLE 27-10

Money Supply in the United States, November 1997 " I

(billions of dollars)

Currency 





421.9

Demand deposits 




391.0

Traveler's checks




    8.2

Other checkable deposits 



243.0


M1









 1,064.1

Money market mutual fund balances 


590.4

Money market deposit accounts and

savings deposits



          1,380.2

Small-denomination time deposits


 963.2


M2 









3,997.9

Large-denomination time deposits 


573.4

Term repurchase agreements 



  33.5

Term Eurodollars 




133.9

Institutional money market

mutual funds 





346.4

M3 









5,285.1


The three widely used measures of the money supply are M1, M2, and MJ. The narrow definition of the money supply concentrates on what can be used directly as a medium of exchange. The broader definitions add in deposit that serve the store-of-value function and can be readily converted to a medium of exchange.

Note that M1 includes traveler's checks held by the public, which are clearly a medium of exchange. Within

M3, repurchase agreements are funds lent out on the overnight money market, and Eurodollars are U.S. dollar-denominated deposits in U.S. banks located outside the United States. M2 and M3 include similar items, with the difference in most cases being that the term deposits are in MJ and the demand deposits in M2.

(Source: Economic Report of the President, 1998.)

