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Introduction to Macroeconomics

We have described how individual optimizing decision makers (both consumers and producers) should allocate resources in both unconstrained and constrained optimization situations.  Aggregating individual producers and consumers by industry allows us to describe how individual markets.  Producers’ and consumers’ decisions within a market are coordinated by prices.  In turn, prices are determined by the interaction of supply and demand.  Thus, we next described supply and demand, distinguishing between shifts in and movements along the curves.  We also discussed the impacts of taxes/subsidies and price floors/ceilings.  This is the basis of Microeconomics.

Now we want to aggregate the Microeconomics units into a macro picture of the economy as a whole.  If we add the supply and demand curves for all industries, we would get an aggregate supply and demand curve for the economy as a whole.  This forms the basic framework for macroeconomics analysis.  We will begin by describing the macroeconomy when it operates at full employment.  This is frequently referred to as the long run, after individual markets (e.g., labor markets) have adjusted to equilibrium.  We will then look at the macroeconomy when it is above or below full employment.  This is frequently referred to as the short run; the period before all individual markets have adjusted to equilibrium.

Labor Markets

To begin discussing the economy in the long run (full employment), it makes sense to discuss labor markets to explain what we mean by full employment and the resulting output level.  In labor markets, just as in individual product markets, price and quantity are determined by the interaction of supply and demand.  The equilibrium price of labor occurs where D = S.  Any higher (lower) price would create an excess supply (demand) for labor, which would force price toward the equilibrium level.  However, there is one critical difference between labor markets and product markets:  individuals create the supply of labor and while firms create the demand for labor.  This is the opposite of product markets where individuals create the demand and firms create the supply.  While this difference is intuitively obvious, it is slight and easily forgotten, creating great confusion.  As in the product market, we will now examine what determines the demand and supply of capital, to better understand how labor markets work.


Labor Supply

Who supplies labor?  Individuals.  What are individuals trying to achieve in determining the amount of labor they want to supply?  Maximize their utility.  As with the product market, we characterize individual decision makers as maximizing utility, but in this case individuals are not trading off different consumption goods.  What are they trading off in deciding how much labor to supply?  What do you give up if you work?  Leisure.  What do you give up if you don't work?  Income.  Thus, the trade off is between income and leisure.  What constrains this decision?  Time (e.g., hours in a day) and wage rates.

The quantity of labor supplied is the total amount of time available less the hours of leisure consumed.  The wage rate determines how much income we gain as we give up leisure time to supply labor.  Thus, the MB of an additional hour of leisure is the increase in our utility (happiness) as we consume more hour of leisure; the MC of an additional hour of leisure is the income sacrificed (opportunity cost) to consume that hour of leisure.  Of course it can be stated in the opposite way:  the MB of an additional hour of work is the increase in our income as we work one more hour; the MC of an additional hour of work is the utility sacrificed (opportunity cost) to consume that hour of leisure.

Individuals maximize utility.  In general, as the wage rate increases, individuals will supply more labor.  This positive relationship comes from the substitution effect:  as the wage (interest) rate increases, the opportunity cost of leisure (current consumption) increases so individuals tend to substitute labor for leisure.  However, there is also an income effect:  as the wage rate increases, individuals become wealthier.  As wealth increases, individuals tend to increase their consumption of all goods, including leisure.  In other words, as wage rates increase, individuals can increase both their leisure and income, thus they may have an incentive to work less.  If the income effect outweighs the substitution effect, the supply curve would slope downward (or bend backward.  This would create problems:  we could have no or multiple equilibrium points which may or may not be stable.

In actuality, we cannot verify that the supply curve ever slopes downward.  It is unlikely that the income effect dominates for low wage rates.  The most likely case would be for the supply curve to bend backwards at high wage rates.  High wage rate professions tend to involve more "workaholic" type individuals, who would not supply less labor as w increases.  Furthermore, there are institutional constraints on the minimum number of hours we can work in many cases.  As a result, we rarely observe a downward sloping supply of labor for an individual.  Furthermore, the market supply curve sums all individual supply curves.  New entrants to the labor market, attracted by higher wage rates, would likely more than offset the tendency for any individuals to supply less labor.  Thus, we recognize that a downward sloping labor supply curve is possible, but we will ignore that possibility and assume it always slopes upward.  (See graph below.)


Labor Demand

Who demands labor?  Firms.  Why do they want labor?  To produce output (i.e., the demand for labor is a derived demand, derived from the desire to use labor to produce output).  What decision rule can firms follow in deciding how much capital and labor to use?  They want to use the amount that maximizes their profits, which is an unconstrained maximization.  Thus they want to choose labor so that MCl = MBl.  What is the MBl?  The benefit of labor is that it increases the firm's revenues.  As the firm acquires more labor, it can increase its output and sell that output to increase revenues.  MBl is the extra revenue generated by an additional unit of labor (e.g., if one additional unit of labor produces 10 additional units of output, which sell for $50/unit, that additional unit of labor produces $500 in additional revenue, ceteris paribus).  Thus, MBl is the firm’s demand for labor.  It indicates how much the firm would be willing to pay for different amounts of labor.

If we graph the demand for labor, what shape would you expect it to have?  It would slope downward from left to right.  Why?  As we increase L, MBl decreases due to diminishing marginal productivity.  Furthermore, as L increases, q increases as well, ceteris paribus.  Thus, the price we can charge for that output may also fall, depending on the industry structure.  If we sum the demand for labor across all firms in the economy, we get the aggregate demand for labor.  Intuitively, there are two reasons.  First, as w increases, labor becomes more expensive relative to capital.  Thus, firms will tend to substitute capital for labor.  This reduces the quantity of labor demanded.  The opposite occurs when w decreases.  Second, increases in w increase the firm's production costs.  The firm will tend to produce less and demand for labor will decrease.  The opposite occurs when w decreases and the firm increases its output.


Labor Market Equilibrium

Combining the demand and supply of labor determines the equilibrium wage rate and quantity of labor hired.  If the wage rate is above the equilibrium level, there will be an excess supply of labor; more people will want jobs than there are jobs available.  This excess supply will put pressure on wage rates to fall.  As wage rates fall, producers will increase the quantity of labor they demand (move along the demand curve) and individuals will decrease the quantity of labor they want to supply (move along the supply curve).  These movements will continue until they eliminate the excess supply of labor.  See Graph below.

The opposite occurs if the wage rate is below the equilibrium level.  In particular, if the wage rate is below the equilibrium level, there will be an excess demand for labor, more jobs will be available than there are people to fill them.  This excess demand will put pressure on wage rates to rise.  As wage rates rise, producers will reduce the quantity of labor they demand (move along the demand curve) and individuals will increase the quantity of labor they want to supply (move along the supply curve).  These movements will again continue until they eliminate the excess demand for labor.

Using this framework, we can explore the impact that different government policies and labor market developments will have on equilibrium employment and wage levels.  For example, what is the impact of a reduction in income taxes?  Reduction in inheritance taxes?  Increase in immigration?  Increase in the minimum wage?  These impacts will all tend to affect either the demand or supply of labor.  If the demand curve shifts to the right (increases), equilibrium wage rates and employment levels will both increase.  If demand shifts to the left (decreases), both equilibrium employment and wage rates will decrease.  Similarly, if the supply of labor increases (shifts right), equilibrium employment will increase while wage rates will fall.  If the supply of labor decreases (shifts left), equilibrium employment will decrease while wage rates rise.
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Full Employment/Unemployment

If the aggregate labor market is in equilibrium, the economy is considered to be operating at full employment.  At equilibrium, there is a job available for everyone who wants to work at the going market wage rate.  This is considered full employment.  With an upward sloping supply curve, full employment is a relative concept:  full employment implies a higher level of employment at higher wage rates than it does at lower wage rates, because more people will seek jobs at higher wage rates.  In actuality, the definition of full employment allows for imperfections and lags in labor markets.

More specifically, unemployment is the percent of the work force (those people employed or actively seeking employment) that are not currently working.  Unemployment figures ignore discouraged workers who have left the work force, part time employment for people wanting to work full time, etc.  Unemployment can be divided into three categories:  frictional, structural and cyclical unemployment.  Unemployment in 1993 is summarized in the Table below.

Frictional unemployment is the unemployment related to imperfect information in the labor market.  There are jobs and qualified unemployed individuals, but employers and potential employees may have trouble finding each other.  Leads to search (by both parties) and reluctance to accept the first acceptable offer/candidate; may find better.  The lower search costs (e.g., the higher the unemployment benefits) and the higher the benefits of search (e.g., the higher the potential gain in wages, the lower the quality of information), the longer the search will continue and the higher the frictional unemployment.

Structural unemployment is related to changes in the economic structure.  There is structural unemployment when the capabilities of unemployed labor don't match the requirements of the available jobs.  Can be caused by dynamic changes in the economy, changes in public-sector priorities, institutional factors that limit job training, minimum wages, etc.

Cyclical unemployment is related to downturns in economic activity.  Unexpected reductions in the general level of demand for goods and services.

Full employment (natural rate of unemployment) generally means 93.5-95% of the labor force is employed (5-6.5% unemployment).  No cyclical unemployment, but still have frictional and structural unemployment.  Some unemployment is consistent with an efficiently operating economy.  This is called the natural rate of unemployment.  May change over time (increase as young workers increase relative to the work force (increased natural rate of unemployment by 1.5% during 1958-1980 period).  Minimum wage, unemployment benefits and layoff benefits all increase the natural rate of unemployment.

Rate of employment measures the number of people employed as a percent of the total non-institutional work force over 16.  Tries to overcome the imperfections of the unemployment rate (part time workers who would like to work more, discouraged workers who have temporarily stopped looking and people who claim to be searching to receive unemployment compensation (many programs require recipients to register for work)).

In reality, need to consider both unemployment and employment rate to determine how the economy is operating.  As you move into a recession, many firms will cut back on hours rather than lay people off.  This understates unemployment.  As the recession continues, workers get laid off, but job seekers get discouraged and stop looking until the economy begins expanding, again unemployment is understated, but employment rate decreases, capturing the effect of the discouraged workers.  As the economy expands, at first firms expand workers' hours, then as they hire new workers, some discouraged job seekers reenter the job market.  The decrease in the unemployment rate understates the economy's improvement.  Again, employment rate will help capture the effect of reentry into the job market.  Frequently report unemployment rate and number of jobs created.

	Year
	Population 16 Years Old or Over (Millions)
	Labor Force (Millions)
	Employed (Millions)
	Unemployed (Millions)
	Labor-Force Participation Rate
	Unemploy-ment Rate
	Employment Rate (% of Population)

	1953
	109.3
	65.2
	63.4
	1.8
	59.7
	2.8
	58.0

	1960
	119.1
	71.5
	67.6
	3.9
	60.0
	5.5
	56.8

	1970
	139.2
	84.9
	80.8
	4.1
	61.0
	4.8
	58.0

	1980
	169.3
	108.5
	100.9
	7.6
	64.1
	7.0
	59.6

	1982
	173.9
	111.9
	101.2
	10.7
	64.3
	9.6
	58.2

	1994
	198.6
	132.8
	124.8
	8.0
	66.9
	6.0
	62.8

	
	
	
	
	
	
	
	


Potential GDP (full employment GDP)

Potential GDP (full employment GDP) is the output that could be expected at full employment, based on the size and quality of the labor force and the natural rate of unemployment.  In the long run, labor and other factor markets are expected to adjust to equilibrium.  Thus, potential GDP is a long run measure of the economy’s performance.  Potential GDP can be related to labor markets through the production function.

The production function represents the technical relationship between input and outputs.  In actuality, there are many inputs that contribute to the production of outputs, including labor, materials, utilities, buildings, machines, land, etc.  To simplify, economists frequently lump all inputs into two categories:  variable Inputs (represented by labor) include all inputs where we can change the quantity used relatively quickly; fixed Inputs (represented by capital) include all inputs where the quantity used can not be readily changed.  Thus, we can express output as a function of our representative inputs:  q = f(K,L).  (Note that the distinction between fixed and variable inputs is based on the time required to change the quantity used).

At any point in time, the economy’s stock of fixed inputs (K) is given and can’t be changed.  Thus, output is determined by the quantity of labor employed:  the higher the quantity of labor, the higher the nation’s output.  If labor is fully employed, the economy is said to be producing at its potential GDP (full employment level of output).  To illustrate, consider the production function given by:



q = 4*K1/2*L1/2
This is the production function used in the optimization example discussed in the optimization lecture.  Recall the table relating different combinations of capital and labor, and the corresponding levels of output.  Selected data from this table are also reproduced in the figure below.  This table and figure illustrate the relationships between capital, labor and output.  In particular, output increases as labor increases for any given value of K.  Furthermore, labor becomes more productive as K increases.  However, the table and figure also illustrate the diminishing marginal productivity of labor:  for any given value of K, the rate of increase in output decreases as L increases (the graph of output becomes flatter as L increases).
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To illustrate the notion of potential GDP, we can combine the production function and labor market graphs.  Suppose the economy has a given capital stock.  The production function shows the relationship between labor and output; the labor market shows the full employment quantity of labor.  Combining these graphs, we can determine the full employment level of output.  This is the level of output expected after factor markets have adjusted to equilibrium.  See graphs below.

To better interpret this graph and discuss potential output we need to consider how to measure total output (how do we represent q in the production function or measure output on the vertical axis of the production graph)?  This will be discussed in the next subsection.

Aggregate Output

We can not directly sum up units of output, because that would literally add apples and oranges.  Instead, we add the dollar value of goods and service, because money gives us a comparable measurement.  The most commonly used measure of aggregate output is GDP (Gross domestic product).  GDP is a flow concept that measures the total value of all domestically produced final goods and services per unit time.  Typically we consider GDP per year, to eliminate the effects of seasonal fluctuations.

GDP only considers the purchase of final goods and services.  Counting intermediate G&S would double count.  For example consider a $1 loaf of bread.  In the production of bread, the farmer sells wheat to the flour mill (.30), the miller sells flour to the baker (.65), the baker sells bread to the grocer (.90) and the grocer sells the bread to the final consumer (1.00).   If the total value of each transaction were included in GDP, the wheat would be counted 4 times, because the cost of wheat is reflected in the price at each stage of the production process.  The miller's output would be counted 3 time, the baker's twice and the grocer's once.  To avoid double counting. we can either consider the price of goods and services purchased by final consumers, or the value added at each step of the production process.

	Production Stage
	Sales Receipts at Each Stage
	Value Added at Each Stage

	1. Farmer’s Wheat
	.30
	.30

	2. Miller's Flour
	.65 = .30 + .35
	.35

	3. Baker's Bread (wholesale)
	.90 = .30 + .35 + .25
	.25

	4. Grocer's Bread (retail)
	1.00 = .30 + .35 + .25 + .10
	.10

	Total
	1.00 (consumer's price)
	1.00 (total value added)
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GDP Vs GNP  Prior to 1991, the U.S. reported GNP rather than GDP.  Gross National Product reports the total value of final goods and services produced by the labor and capital owned by "nationals" of the country.  This includes output produced in foreign countries by U.S. nationals and U.S. owned companies.  It excludes output produced in the U.S. by foreign nationals and foreign owned companies.

GNP  =  GDP  +  Income received by citizens for             -
    Income paid to foreigners



production factors supplied abroad

for their domestic production

Measuring GDP  Can measure GDP by either expenditures (including household consumption (C), gross private investment (I), government purchases of goods and services (G) and net exports (X)), or payments to production factors (Gross National Income).  GDP for 1993, as measured by both approaches, is shown below.

	Expenditure Approach (1996 Q3)
	Resource Cost-Income Approach (1996 Q3)

	Personal Consumption Expenditures
5,165
durable goods
 
   631

nondurable goods
1,547

services

2,989

Gross Private Investment
   
1,156
gross fixed invest
1,120

inventories

     37

Government Purch of G&S

1,415
federal


   526

      defense
   349

      non-defense   177

state and local

   889

Net Exports of G&S


  -120


exports


   844


imports

   965

GDP




7,616
	Income to Resource Owners

6,203
wages


4,483

proprietor's inc

   526

rents


   127

profits


   661

interest

   406

Non-Income Cost Items

1,430
ind business taxes
   566

depreciation

   864

GNP-GDP Adjustment


    -17
GDP




7,616


Problems with GDP as measurement  GDP is not a perfect measurement.  It omits several items that may add or subtract from the value of goods and services produced.  It also only measures the market value of output, it is not a measure of overall economic well-being. 


1.
Value of goods and services not sold in the market (government G&S-police, fire, national defense, etc.) are valued at their input costs


2.
Non-market outputs are not included (secondary bread winners, other household production).  Represents estimated 10-15% of GDP.  Distorts comparisons over time and across countries (decreasing as % of GDP in U.S. and lower in U.S. than less developed countries).


3.
Underground economy, including illegal and black market transactions and unreported cash transactions (tips), are excluded from GDP.  Estimated at 10-15% of GDP.  Larger in Western Europe, where higher taxes make underground activity more profitable.


4.
Can't capture changes in quality or new products.  Quality improvements might reduce inflation rate by 1-2% per year.  May understate increases in GDP overtime.


5.
Doesn't capture side-effects of production process (pollution and other bads).  Furthermore, costs to clean-up side-effects don’t provide additional G&S but increase GDP.


6.
Doesn't reflect costs of destructive acts of nature.  Efforts to repair damage counted as GDP while they don't add to G&S.


7.
Doesn't measure leisure and human costs of labor.  As work hours per week decrease and job safety increases, we may be better-off, but not reflected in GDP.  Not a measure of economic well-being.

Other Income Measures

Several other income measures are frequently reported in the press.  Some of these measures, and their relationship to GDP, are defined below:

Net Domestic Product (NDP) = GDP - depreciation

Measures net additions to capital stock

National Income (NY) = NNP - indirect business taxes - net income earned abroad

Net income earned by U.S. nationals (net output valued at factor cost)

Personal Income (PY) = NNP - (retained earnings, corporate profits taxes, social security taxes) + government transfer payments

Total income received by U.S. individuals

Disposable Income (DY) = PY - personal taxes.

Personal income available to spend (after paying personal taxes)

Potential GDP and Crowding Out

Crowding out is an important implication of the Classical (full employment) model.  If the economy quickly returns to full employment, it is impossible to increase one component of GDP without decreasing some other component.  More specifically, GDP consists of private consumption expenditures (C), business investment (I), government purchases (G) and net exports (X) (i.e., GDP=C+I+G+X as in the Table above).  Suppose the economy is at full employment and the government increases its expenditures on final goods and service (e.g., increases military expenditures to raise service members’ wages (as long as we are using an hypothetical example, we might as well use an optimistic example, even if it is unlikely)).  If the government increases G, it would compete with C, I and X for the existing quantity of labor.  This would drive wage rates above the equilibrium level.  The higher wage rates would reduce the output of C, I and X.  Thus, the increase in G would “crowd out” C, I and X.  The crowding out would continue until the labor market returned to equilibrium and the economy returned to its full employment level.  Similar results pertain to increases in C, I and X.  In this viewpoint, there is one level of GDP that is consistent with full employment.  The economy can’t sustain an increase in GDP above this level in the long run.  We will discuss this view point in more detail later.
Real Versus Nominal GDP

Nominal values include both changes in output and changes in price levels (inflation).  We may want to separate out changes due to inflation and changes due to changes in real output to better determine how the quantity of final goods and services have changed.  Nominal (current $) GDP corrected for inflation is Real (constant $) GDP.  Real GDP is expressed in terms of a base year.
Inflation  Inflation is a general increase in all prices (including wages).  If all prices and wages increase by the same percentage, nothing will change.  We will make the same decisions after inflation as before.  (In reality, inflation pushes some people into higher tax brackets.  As a result, they pay a higher percentage of their income in taxes.  This reduces the purchasing power of their income and reduces consumption of all normal goods.  This is called the inflation tax, but is ignored here.)  However, if a price changes more or less than the rate of inflation, that is a real price change which signals a change in the good's relative scarcity.  Real price changes are important because they cause consumers and producers to adjust the quantities supplied and demanded.

In measuring real GDP or inflation rates, we must establish a base year.  There are two obvious choices:  the current year or a past year.  The choice of a base year will influence the measure of inflation and real GDP.  Thus, this choice is important.  This choice is illustrated below.

Consider your cost of an NPS education, which includes books, software, coffee and soda (Jolt?).  In 1996, the average student spent $400/quarter on these items.  In 1996, the average student spent $546.  How much of this change represents an increase in the quantity of educational supplies consumed?  How much an increase in prices?  To determine this, the consider the price and quantity data for both 1995 and 1996 as summarized in the tables below.
	1995 Purchases
	1996 Purchases
	1995 prices
	1996 Prices
	95 basket 95 prices
	95 basket 96 prices
	96 basket 95 prices
	96 basket 96 prices

	6 books
	5 books
	50.00
	75.00
	300.00
	450.00
	250.00
	375.00

	1 software
	3 software
	40.00
	30.00
	40.00
	30.00
	120.00
	90.00

	120 coffee
	150 coffee
	0.25
	0.30
	30.00
	36.00
	37.50
	45.00

	60 soda
	60 soda
	0.50
	0.60
	30.00
	36.00
	30.00
	36.00

	
	
	
	Total
	400.00
	552.00
	437.50
	546.00

	Quantity Index (Growth Factor) Using 1995 Prices  = (437.5/400.00) = 1.094  (Paasche)

	Quantity Index (Growth Factor) Using 1996 Prices = (546/552) = 0.989  (Lespeyres)

	Geometric Average Price Index (Growth Factor) = (1.094*0.989)1/2 = 1.040  (Average/Chain)


To determine the change in the quantity of supplies, compare total costs in both years holding prices constant.  (Prices weight the relative importance of the quantities, so we can sum outputs across different goods).  Prices can be held at either their past values  (i.e., calculate total costs using 1995 and 1996 purchases valued at 1995 prices, called a Paasche index), or at their current values (i.e., calculate total costs using 1995 and 1996 purchases valued at 1996 prices, called a Lespeyres index).  As shown in the table, real GDP increased by 9.4% when valued in past year prices (i.e., real GDP in 1996 expressed in 1995$ is 400*1.094 = 437.6); it decreased by 1.1% (1/0.989) when valued in current year prices (i.e., real GDP in 1996 expressed in 1995$ is 400*0.989 = 395.6).

Why do these measures give different values.  The different prices give different weights to the changes in quantities between 1995 and 1996.  For example, the decrease in books reduces GDP by $50 according to 1995 prices and by $75 according to 1996 prices.  The increase in software increase GDP by $80 according to 1995 prices and by $60 according to 1996 prices.  The change in books dominates the others, causing the outputs weighted by 1996 prices to generate a smaller increase (in this case a decrease) in real GDP.

Which of these two measures is most accurate?  Neither.  The Paasche index will overstate the real growth in GDP, the Lespeyres index will understate the real growth.  To explain, consider books and software.  The price of books increased and the price of computers decreased between 1995 and 1996.  In response, student bought fewer books and more software.  This is consistent with the utility maximizing behavior we discussed earlier.  If we weight quantities using past prices, the increase in software is overstated, and the decrease in books is understated.  Thus, the overall increase in GDP is overstated.

The opposite is true for real GDP weighted by current prices:  real GDP is understated.  Current prices overstate the decline in books and understate the increase in software.  Thus, the overall increase in GDP is understated.  The truth is somewhere between these two values.

In recent years, government statisticians take the geometric average of the two indices (the square root of the product of the two indices).  The geometric average indicates that real school supplies increased by 4.0% between 1995 and 1996 (i.e., real GDP in 1996 expressed in 1995$ is 400*1.040= 416).  This is a compromise measure.

A similar discussion pertains to measures of inflation.  These measures can be calculated using current or past consumption bundles to weight prices in the two years.  Using past purchases indicates that prices increased by 38% from 1995 to 1996 (i.e., if you had a $400/quarter school supply allowance that was indexed for inflation, you would receive $552 in 1996).  Using current purchases indicates that prices increased by 24.8% from 1995 to 1996 (i.e., your $400/quarter school supply allowance would increase to $499.2 in 1996).

Using past purchases to measure inflation gives a higher inflation rate than using a current basket.  With past purchases, you are constrained to buy the same combination of goods as you did in base year, even though relative prices have changed.  In reality, you wouldn't purchase this basket of goods.  You would substitute away from the goods becoming relatively more expensive (books) and toward goods becoming relatively cheaper (software), as in the example provided here).  Using the historic basket of goods ensures you can afford the same combination of goods in 1996 as you did in 1995.  But, you could do better in 1996 with $552.00 by adjusting your consumption basket.  Alternatively, you could obtain the same level of utility in 1996 as in 1995 for less than $552.00.  (recall the lucky supermarket commercial discussion in class).  This is one concern for indexing welfare and social security for inflation.

Using a current basket understates inflation.  You are optimizing your expenditures according to relative prices in 1996 and comparing this to the cost of the same basket in 1995.  But you would not have purchased this basket in 1995.  For the equivalent income in 1996 you could have obtained a higher utility by responding to the different relative prices.  Therefore, you would have lower utility in 1996 with $437.5 in income than you had in 1995 with $400.

Using the historic basket adjustment enables you to increase your utility in 1993; using the current basket adjustment gives you a lower utility in 1993.  Actual inflation must be somewhere between these two extremes.  The geometric average indicates that prices increased by 31.2% from 1995 to 1996, a compromise measure (i.e., your $400/quarter school supply allowance would increase to $524.8 in 1996).

	1995 Purchases
	1996 Purchases
	1995 prices
	1996 Prices
	95 basket 95 prices
	95 basket 96 prices
	96 basket 95 prices
	96 basket 96 prices

	6 books
	5 books
	50.00
	75.00
	300.00
	450.00
	250.00
	375.00

	1 software
	3 software
	40.00
	30.00
	40.00
	30.00
	120.00
	90.00

	120 coffee
	150 coffee
	0.25
	0.30
	30.00
	36.00
	37.50
	45.00

	60 soda
	60 soda
	0.50
	0.60
	30.00
	36.00
	30.00
	36.00

	
	
	
	Total
	400.00
	552.00
	437.50
	546.00

	Price Index (Growth Factor) Using 1995 Purchases  = (552.00/400.00) = 1.380  (Paasche)

	Price Index (Growth Factor) Using 1996 Purchases = (546.00/437.50) = 1.248  (Lespeyres)

	Geometric Average Price Index (Growth Factor) = (1.380*1.248)1/2 = 1.312  (Average/Chain)


What methodology is used to calculated the commonly cited price indices (CPI index and GDP deflator)

CPI (Consumer Price Index) uses a base year basket of goods identified through the consumer expenditure survey.  Uses approximately 125,000 prices to derive average prices for 364 food items, consumer goods and services, housing and property taxes.  The CPI price index uses a past basket of goods (Paasche index) to measure changes in prices over time.  Currently using the basket established in 1982-1984.  Thus, the CPI index probably overstates inflation (as voiced in recent Congressional testimony).  The CPI for 1996 is calculated as follows:
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GDP Deflator includes all final goods and services (i.e., includes goods and services purchased by business and government), so it is broader than CPI.  Until recently, the GDP price deflator used a current basket of goods (Lespeyres index) to measure inflation.  This index probably understated inflation.  Base year was 1987  =>  GDP deflator for 1996 is:
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Recently, the GDP index has been revised.  It is now a geometric average of the two indices as calculated here.  Furthermore, it is called a chain index because price changes in subsequent years are chained together: the change from 1995 to 1997 is equal to the product of the annual rates of change from 1995 to 1996 ad from 1996 to 1997.  For example, suppose the average student expenditures on school supplies for 1996 and 1997 are given in the table below.  The 1996 data is the same as used above.  In this case, the inflation rate from 1996 to 1997 using the past purchases is 9.4%.  The inflation rate from 1996 to 1997 using the current purchases is 6.8%.  As above, the index using past purchases is higher than the index using current purchases, indicating that the former overstates inflation while the later understates it.  The geometric average (or chain index) indicates that prices have increased by 8.1% from 1996 to 1997.  With the chain index, prices have increased by 41.8% from 1995 to 1997 (1.312*1.081=1.418).

A similar discussion pertains to the change in real GDP.  Using the chain index in the Table above, real GDP increased by 4.0% between 1995 and 1996 (i.e., students consumed 4% more supplies in 1996 than in 1995).  Using the 1996 and 1997 purchase and price data in the Table below, real GDP increased by 9.9% from 1996 to 1997.  Using the chain index, real GDP increased by 14.3% between 1995 and 1997 (1.04*1.099 = 1.143).

	1996 Purchases
	1997 Purchases
	1996 Prices
	1997 Prices
	96 basket 96 prices
	96 basket 97 prices
	97 basket 96 prices
	97 basket 97 prices

	5 books
	5 books
	75.00
	85.00
	375.00
	425.00
	375.00
	425.00

	3 software
	5 software
	30.00
	25.00
	90.00
	75.00
	150.00
	125.00

	150 coffee
	175 coffee
	0.30
	0.35
	45.00
	52.50
	52.50
	61.25

	60 soda
	50 soda
	0.60
	0.75
	36.00
	45.00
	30.00
	37.50

	
	
	
	Total
	546.00
	597.50
	607.50
	648.75

	Price Index (Growth Factor) Using 1996 Purchases  = (597.50/546.00) = 1.094  (Paasche)

	Price Index (Growth Factor) Using 1997 Purchases = (648.75/607.50) = 1.068  (Lespeyres)

	Geometric Average Price Index (Growth Factor) = (1.094*1.068)1/2 = 1.081  (Average/Chain)


As a final point, the price and GDP indices can be used to separate the increase in nominal GDP into its quantity and price impacts.  In particular:



Growth in Nominal GDP = Growth in Real GDP * Growth in Prices

In terms of this example, nominal GDP increased by 36.5% between 1995 and 1996 (546/400), and by 18.8% between 1996 and 1997 (648.75/546).  Alternatively, we can calculate the increase in nominal GDP by multiplying the geometric average growth rate in real GDP and prices over the same periods.  Using the above data and geometric growth rates verifies the expected results.



For 1995-1996:  1.312*1.040 = 1.365



For 1996-1997:  1.081*1.099 = 1.188

Procurement

In DoD acquisition projects, inflation is considered beyond any one's control.  Therefore, it is factored out before performance is evaluated in acquisition programs.  This is probably an appropriate intent.  How does DoD account for past inflation in its acquisition projects?  They have been moving toward system specific inflation indices.  These indices look at the actual price increases experienced by labor and all major materials used in the system (i.e., the "cost drivers").  For example, in the Black Hawk helicopter, the materials included titanium, nickel sheets, aluminum mill shapes, copper and brass mill shapes, lead, cobalt, magnesium, stainless steel sheets, steel alloy sheets, steel mill shapes, rubber and plastic, etc.  The inflation rate for each material is weighted by its contribution to cost in a base year (e.g., the initial year of the program).  Then material and labor indices are combined for each major subsystem (e.g., airframe and engine in the Black Hawk).  Finally, the component indices are weighted by their contribution to cost in the base year and combined to get an overall system specific index.

System specific indices were a response to price increases in the defense sector that exceeded the general rate of inflation in the late 1970s and early 1980s.  In the Black Hawk program, the system specific index indicated that inflation had accounted for a 159.9% price increase between 1972 and 1981.  The Council of Economic Advisors GNP deflator indicated that general inflation only accounted for a 93.6% price increase over the same period.  So the difference was significant over this period, driven largely by rapid increases in titanium prices (several weapon systems entering production during this period, including the Black Hawk (69% of the airframe materials weight), relied heavily on titanium for increased mobility, speed, and range).

Is it appropriate to use system specific inflation indices to account for inflation before evaluating an acquisition program?  Probably not.  You should factor out general increases in prices, because those are beyond the program's control.  However, real price changes signal shifts in the relative scarcity of specific materials.  This should not be counted as inflation because they send important signals that should be considered by the program.  Using system specific inflation indices disguises real price changes as general inflation.  If the inflation index is defined precisely enough, all cost increase related to changes in prices would be considered general inflation.  This can result in inappropriate decisions (e.g., in the Black Hawk program, they had to design out some of the titanium during a later stage of the program because they felt the marginal benefit of the added range and speed was less than the marginal cost of the titanium at the higher titanium prices).  It is probably more appropriate to use a general GNP deflator in this case.

Would it ever be appropriate to use a system specific inflation index?  Maybe appropriate in the budgeting process for systems that are sufficiently advanced that redesign would be prohibitively expensive.  Then you would want to ensure that enough money was allocated to cover any extraordinary cost increases.  What inflation index does DoD use for future forecasting?  They usually use the OMB general inflation projections.  These projections have been historically low, as they are partially politically motivated.  However, DoD almost has to use these estimates because it would be contradictory for the White House to use one inflation projection for budget purposes and a different one for DoD planning.

Inflation

Inflation occurs when the impact of increasing prices outweighs the impact of declining prices.  It decreases the dollar's purchasing power.
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Inflation can be anticipated or unanticipated. Typically anticipated inflation does not create serious problems.  Unanticipated inflation can create problems for long term contracts.  Unanticipated inflation can change the results of long term contracts, including mortgages, insurance policies, pensions, bonds, etc.  To guard against unexpected inflation, we can introduce escalator clauses and indexing (variable rate mortgages).  Lenders may increase the interest demanded if they are risk averse.  Additionally, real resources can be used to protect one from inflation (forecast prices, speculative behavior).

Stagflation is rapid inflation and high unemployment at the same time.

Aggregate Demand and Supply

Now that we have defined our measure of output (GDP) and changes in prices (price indices) we can discuss the macroeconomics aggregate demand and aggregate supply.  Aggregate demand shows the relationship between the price level in the economy and the total demand (expenditures on GDP) by all economic sectors (households, businesses, government, and foreign); aggregate supply shows the relationship between the price level and the aggregate output from all economic sectors (production of GDP).  The intersection of the aggregate demand and supply curves determines the equilibrium price level and output (GDP) in the economy.  At this price level, the desired aggregate expenditures across all economic sectors just equals the desired aggregate production by all sectors.
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In the short run, the macroeconomics aggregate demand and supply curves (left graph) operate just like the industry demand and supply curves in microeconomics, except they represent aggregate production (measured by the value of GDP) and price levels (measured by price indices).  If the price level exceeds its equilibrium value, the value of the output (desired aggregate production) that the all sectors in the economy wish to produce exceeds the value of goods and services that all sectors wish to purchase (desired aggregate expenditures).  This “excess supply” will put pressure on prices to decrease, increasing aggregate expenditures (demand) and reducing aggregate output (supply), returning the economy to equilibrium.  Conversely, if the price level is below its equilibrium value, desired aggregate expenditures will exceed desired aggregate production.  This excess demand will tend to increase the price level, reducing aggregate expenditures and increasing aggregate production.  This will again return the economy to equilibrium.

Looking at the aggregate demand and supply curves, you can see that the equilibrium determines the aggregate output and price in the economy.  Just as in microeconomics, an increase in the aggregate demand curve will tend to increase both prices and output.  The relative size of the changes in these two variables depends on the shape of the curves.  Conversely, a decrease in aggregate demand will reduce prices and aggregate output.  

In the long run, the economy will adjust to the full employment equilibrium level.  This is sometimes indicated by a vertical long run supply curve (right graph), indicating that this is the only equilibrium output the economy can support; this is the only equilibrium involving full employment.  If short run equilibrium GDP is above this level, as determined by the intersection of the aggregate demand curve and the short run aggregate supply curve, the economy is above full employment, and labor markets will adjust to eliminate this over-employment.  As the economy adjusts, the AD curve will shift left until the full employment equilibrium is achieved.  If equilibrium GDP is below full employment, labor markets will adjust to eliminate the unemployment, returning the economy full employment.
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