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What Is Macroeconomics? 

• Macroeconomics is the study of the behavior of the 
economy as a whole and the policy measures that the 
government uses to influence it 

• Utilizes measures including total output, rates of unemployment 
and inflation, and exchange rates 

• Examines the economy in the short and long run 
• Short run: movements in the business cycle 
• Long run: economic growth 

• Macroeconomics aggregates the individual markets vs. 
microeconomics examines the behavior of individual 
economic units and the determination of prices in 
individual markets  
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Macroeconomics In Three Models 

• Study of macroeconomics is grounded in three models, 
each appropriate for a particular time period 

1. Very Long Run Model: domain of growth theory → focuses 
on growth of the production capacity of the economy 

2. Long Run Model: a snapshot of the very long run model, in 
which capital and technology are largely fixed  

• The given level of capital and technology determine the level of 
potential output 

• Output is fixed, but prices determined by changes in AD 
3. Short Run Model: business cycle theories 

• Changes in AD determine how much of the productive capacity  
 is used and the level of output and unemployment 
• Prices are fixed in this period, but output is variable 
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Very Long Run Growth 

• Figure 1-1a illustrates growth of income per person in the U.S. over 
last century → growth of 2-3% per year 

• Growth theory examines how the accumulation of inputs and 
improvements in technology lead to increased standards of living 

• Rate of saving is a significant determinant of future well being and 
economic growth. 
 

    [Insert Fig.1-1 here] 
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The Long Run Model 

• In the long run, the AS curve is 
vertical and pegged at the 
potential level of output 

• Output is determined by the 
supply side of the economy and 
its productive capacity 

• The price level is determined by 
the level of demand relative to the 
productive capacity of the 
economy 

• Conclusion: high rates of 
inflation are always due to 
changes in AD in the long run 

[Insert Figure 1-2 here] 
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The Short Run Model 

• Short run fluctuations in output 
are largely due to changes in 
AD 

• The AS curve is flat in the short 
run due to fixed/rigid prices, so 
changes in output are due to 
changes in AD 

• Changes in AD in the short run 
constitute phases of the 
business cycle 

• In the short run, AD determines 
output, and thus unemployment 

[Insert Figure 1-4 here] 
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The Medium Run 

• How do we get from the 
horizontal short run AS curve 
to the vertical long run AS 
curve? 

• The medium run AS curve is 
tilting upwards towards the 
long run AS curve position 

• When AD pushes output above 
the sustainable level, firms 
increase prices 

• As prices increase, the AS curve 
is no longer pegged at a particular 
price level 

[Insert Figure 1-5 here] 
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The Phillips Curve 

• Prices tend to adjust slowly → 
AD drives the economy in the 
meantime 

• The speed of price adjustment 
is illustrated by the Phillips 
curve, which plots the inflation 
rate against the unemployment 
rate 

• In the short run, AS curve is 
relatively flat, and movements 
in AD drive changes in prices, 
output, and unemployment 

[Insert Figure 1-6 here] 
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Growth and GDP 

• The growth rate of the economy is the rate at which 
GDP is increasing 

• Most developed economies grow at a rate of a few percentage 
points per year 

• For example, the US real GDP grew at an average rate of 3.4 
percent per year from 1960 to 2005 

• Growth rate is far from smooth (See Figure 1-1b) 
• Growth in GDP is caused by: 

1. Increases in available resources (labor and capital) 
2. Increases in the productivity of those resources 
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The Business Cycle and the Output Gap 

• Business cycle is the pattern of 
expansion and contraction in 
economic activity about the 
path of trend growth 

• Trend path of GDP is the path 
GDP would take if factors of 
production were fully utilized 

• Deviation of output from the 
trend is referred to as the 
output gap 

• Output gap = actual output – 
potential output 

• Output gap measures the 
magnitude of cyclical deviations 
of output from the potential level  

[Insert Figure 1-7 here] 
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    [Insert Figure 1-8 here] 
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Inflation and the Business Cycle 

• The inflation rate can be 
estimated by the percentage 
change in the consumer price 
index (CPI) 

• CPI is a price index that measures 
the cost of a given basket of 
goods bought by the average 
household 

• If AD is driving the economy, 
periods of growth are 
accompanied by increases in 
prices and inflation, while 
periods of contraction 
associated with reduced prices 
and negative inflation rates 

[Insert Figure 1-9 here] 
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Introduction 

• Why do we study the national income accounts? 
1. National income accounting provides structure for our macroeconomic 

theory models 
2. Introduces statistics that characterize the economy 

• Output defined in two ways 
1. Production side: output = payments to workers in wages, capital in 

interest and dividends 
2. Demand side: output = purchases by different sectors of the economy 
  → as per accounting, output measured via demand and 

 production equal in equilibrium 

• Output typically measured as GDP = value of all final goods and 
services produced within a country over a particular period of 
time. 
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Production Side of the Economy 

• The production side of the economy transforms inputs 
(labor, capital) into output (GDP) 

• Inputs referred to as factors of production 
• Payments to these factors are referred to as factor payments 

• The relationship between inputs and outputs is defined by 
the production function →                     (1) 

 where Y = output, N = labor, K = capital 
• “Output is a function of labor and capital,” where the functional 

form can be defined in various ways 
• The production function is crucial to the discussion of growth 

theory in chapters 3 and 4 

),( KNfY =
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From GDP to National Income  

• Use the terms output and income interchangeably in 
macroeconomics, but are they really equivalent? 

• There are a few crucial distinctions between them: 
1. Capital wears down over time while it is being used in the production 

process → Net domestic product = GDP – depreciation 
• NDP is the total value of production minus the value of the 

amount of capital used up in producing that output 
• NDP is usually 89% of GDP 

2. Businesses pay indirect taxes (i.e. taxes on sales, property, and 
production) that must be subtracted from NDP before making factor 
payments → National Income = NDP – indirect business taxes 
• Indirect business taxes account for nearly 10% of NDP 
• National income is roughly 80% of GDP 
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Components of Demand 

• Total demand for domestic output is made up of four 
components: 

1. Consumption spending by households (C) 
2. Investment spending by firms (I) 
3. Government spending (G) 
4. Foreign demand for our net exports (NX) 
 
→ The fundamental national income accounting identity is  

 
                                                                      (3) 
 

NXGICY +++=
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Consumption 

• Consumption = purchases of 
goods and services by the 
household sector 

• Includes spending on durable (ex. 
Cars), non-durable (ex. Food), 
and services (ex. Medical 
services) 

• Consumption is the primary 
component of demand 

• Consumption as a share of 
GDP varies by country 

• Figure 2-2 compares consumption 
as a share of GDP for the U.S. to 
Japan 

[Insert Figure 2-2 here] 
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Government 

• Government purchases of goods and services include 
items such as national defense expenditures, costs of road 
paving by state and local governments, and salaries of 
government employees 

• Government also makes transfer payments = payments 
made to people without their providing a current service 
in exchange 

• Ex. Social security, unemployment benefits 
• Transfer payments are NOT included in GDP since not a part of 

current production 
• Government expenditure = transfers + purchases 
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Investment 

• Investment = additions to the physical stock of capital 
(i.e. building machinery, construction of factories, 
additions to firms inventories) 

• In the national income accounts, investment associated 
with business sector’s adding to the physical stock of 
capital, including inventories 

• Household’s building up of inventories is considered 
consumption, although new home constructions considered part 
of I, not C 

• Gross investment included in GDP measure, which is net 
investment plus depreciation 
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Net Exports 

• Accounts for domestic 
purchases of foreign goods 
(imports) and foreign 
purchases of domestic goods 
(exports)  → NX = Exports – 
Imports 

• Subtract imports from GDP since 
accounting for total demand for 
domestic production 

• NX can be >, <, or = 0 
• U.S. NX has been negative since 

the 1980’s → trade deficit 

[Insert Fig. 2-4 here] 
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Some Identities: A Simple Economy 

• Assume national income equals GDP, and thus use terms 
income and output interchangeably (convenience) 

• Begin with a simple economy: closed economy with no 
public sector  → output expressed as                   (4) 

• Only two things can do with income: consume and save 
→ national income expressed as                  (5), where S is 
private savings 

• Combine (4) and (5):                                  (6) 

 
• Rearrange (6) s.t.                         (7), or investment = 

savings 

ICY +≡

SCY +=


incomedemand

SCYIC +≡≡+

SCYI ≡−≡
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Some Identities: Adding G and NX 

• When add the government and the foreign sector, the 
fundamental identity becomes                                   (8) 

• Disposable (after-tax) income, YD, is what consumers 
split between C and S when have a public sector, or  

                                     (9), where TR = transfer payments 
and TA = taxes →                   (10) 

• If rearrange (9) and substitute (8) for Y, then        
                                                   (11)      
• Substituting (10) into (11):                                             (12)  

• Rearranging:                                             (13) 

NXGICY +++≡

TATRYYD −+=
SCYD +≡

NXGICTATRYD +++≡+−
NXGICTATRSC +++≡+−+

NXTATRGIS +−+≡− )(
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S, I, Government Budget, and Trade 

•                                         , where G + TR is total 
 
 government expenditures and TA is government income 

→ difference between expenditures and income is the 
government budget deficit 

• Excess of savings over investment (S > I) in the private sector 
is equal to the government budget deficit plus the trade surplus 

• Any sector that spends more than it receives in income has to 
borrow to pay for the excess spending 

• Private sector can dispose of savings in three ways: 
1. Make loans to the government 
2. Private sector can lend to foreigners 
3. Private sector can lend to firms who use the funds for I 

 


usTradeSurplcitBudgetDefi

NXTATRGIS +−+≡−


)(



2-14 

Measuring Gross Domestic Product 

• GDP = the value of final goods and services currently produced 
within a country over a period of time 

• Only count final goods and services → NO DOUBLE COUNTING 
• Ex. Would not include the full price of a car AND the tires bought by the 

manufacturer for the car → tires = intermediate goods 
• Only count goods and services currently (in the time period being considered) 

produced & excludes transactions involving used goods 
• Ex. Include the construction of new homes in current GDP, but not the 

sale of existing homes 
• Only count goods and services produced within a country, regardless of the 

ownership/nationality of the producing firm 
• Ex. Include the sale of a car produced by a Japanese car manufacturer 

located in the U.S. in U.S. GDP 
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Problems of GDP Measurement 

• There are three major criticisms of the GDP measure: 
1. Omits non-market goods and services 

• Ex. Work of stay-at-home mothers and fathers not included in GDP 

2. No accounting for “bads” such as crime and pollution 
• Ex. Crime is a detriment to society, but there is no subtraction from GDP to 

account for it 

3. No correction for quality improvements 
• Ex. Technological improvements are beneficial to the economy, but nothing 

is added to GDP to account for them 

→ Despite these drawbacks, GDP is still considered one of 
the best economic indicators for estimating growth in 
an economy 
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Nominal vs. Real GDP 

• NGDP is the value of output in a given period measured in current 
dollars 

• NGDP in 2007 is the sum of the value of all outputs measured in 2007 
dollars:            
 

• Changes in NGDP could be purely due to changes in prices → if GDP is to 
be used as a measure of output, need to control for prices 

• RGDP is the value of output in constant dollars → scaled by a 
based year price, so that any change in GDP is due to change in 
production, not prices 

• If PB is the price in the base year for good i, RGDP in 2007 is: 
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Inflation and Prices 

• Inflation, Π, is the rate of change of prices: 
  
 where Pt is today’s price and Pt-1 is last period’s price  
• Additionally,                              , or today’s price equals 

last year’s price, adjusted for inflation 
• If Π > 0, prices are increasing over time → inflation 
• If Π < 0, prices are decreasing over time → deflation 
• How do we measure prices? 

• For the macroeconomy, need a measure of overall prices = price 
index 

• There are several price indexes, but most common are CPI, PPI, 
and the GDP deflator 

1
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−
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Price Indexes: GDP Deflator 

• GDP deflator is the ratio of NGDP in a given year to 
RGDP of that year 

• Since GDP deflator is based on a calculation involving all goods 
produced in the economy, it is a widely based price index that is 
frequently used to measure inflation 

• Measures the change in prices between the base year and the 
current year 

• Ex. If NGDP in 2006 is $6.25 and RGDP in 2006 is 
$3.50, then the GDP deflator for 2006 is $6.25/$3.50 = 
1.79 → prices have increased by 79% since the base year 
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Price Indexes: CPI  

• CPI measures the cost of buying a fixed basket of 
goods and services representative of the purchases  

 of urban consumers 
• Measure of the cost of living for the average household 

• Differs from GDP deflator in three ways: 
1. CPI measures prices of a more limited basket of goods and 

services (only household goods and services) 
2. The bundle of goods in the consumer basket is fixed, while that of 

the deflation is allowed to vary 
3. CPI includes prices of imports, while GDP deflator only 

considers those goods produced within the U.S. 
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Price Indexes: PPI 

• PPI measures the cost of buying a fixed basket of goods 
and services representative of a firm 

• Captures the cost of production for a typical firm 
• Market basket includes raw materials and semi-finished goods 

• PPI is constructed from prices at an earlier stage of the 
distribution process than the CPI 

• PPI signals changes to come in the CPI and is thus 
closely watched by policymakers 
→ Over long periods of time, the two measures yield 

similar values and trends for inflation 
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Unemployment 

• The unemployment rate 
measures the fraction of the 
workforce that is out of work 
and looking for a job or 
expecting a recall from a layoff 

• Important indicator of well-being 
of an economy as being without a 
job suggests a reduction in 
income and purchases 

• Optimal unemployment rates 
differ from country to country → 
optimal unemployment rate linked 
to the potential level of output for 
a given economy (see figure 2-8) 

[Insert figure 2-8 here] 
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Interest Rates and Real Interest Rates 

• Interest rate = rate of payment on a loan or other 
investment over and above the principle repayment in 
terms of an annual percentage 

• Cost of borrowing money OR benefit of lending money 
• Nominal interest rate = return on an investment in current 

dollars 
• Real interest rate = return on an investment, adjusted for 

inflation 
• If R is the nominal rate, and r is the real rate, then we can 

define the nominal rate as:  Π+= rR
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Exchange Rate 

• Each country has its own currency in which prices are 
quoted 

• In the U.S. prices are quoted in U.S. dollars, while in Canada 
prices are quoted in Canadian dollars and most of Europe uses 
the euro 

• Exchange rate = the price of a foreign currency 
• Ex. The British pound is worth U.S. $1.84 

• Floating exchange rate → price of a currency is 
determined by supply and demand 

• Fixed exchange rate → price of a currency is fixed 
• Ex. A Bermuda dollar is always worth one U.S. dollar 



3-1 



3-2 

Chapter 3 

Growth and Accumulation 
• Item  
• Item 
• Item 
• Etc. 

McGraw-Hill/Irwin 
Macroeconomics, 10e © 2008 The McGraw-Hill Companies, Inc., All Rights Reserved. 



3-3 

Introduction 

• Per capita GDP = income per person 
has been increasing over time in 
industrialized nations, yet remains 
stagnant in many developing nations 
(Ex. U.S. vs. Ghana)  

• Growth accounting explains what 
part of growth in total output is due 
to growth in different factors of 
production 

• Growth theory helps us understand 
how economic decisions determine 
the accumulation of factors of 
production 

• Ex. How does the rate of saving today 
affect the stock of capital in the 
future? 

• [Insert Figure 3-1 here] 
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The Production Function 

• The production function defines the relationship between inputs  
• Can use the production function to study two sources  
 of output growth: 

1. Increases in inputs (N, K) 
2. Increases in productivity (technology) 

• If N and K are the only inputs, the production function is                                    
   (1), where output depends upon inputs and 
technology (A) 

• An increase in A = increase in productivity → output increases for given 
level of inputs N and K 

• Assume MPN and MPK > 0, so that an increase in inputs → increase in 
output 

),( NKAFY =
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Growth Accounting Equation 

• Equation (1) relates the level of output to the level of 
inputs and technology 

• Transform the production function into growth rate form 
to show the relationship between input growth and output 
growth 

• The growth accounting equation is:                           
 

                                                                                     (2)      
 

• Growth rates of K and N are weighted by their respective income 
shares, so that each input contributes an amount equal to the 
product of the input’s growth rate and their share of income to 
output growth                                          
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Growth Accounting: Examples 

• If                                    , the 
growth rates of N and K are 
1.2% and 3% respectively, and 
the rate of technological 
progress is 1.5%, then output 
growth is:  
 
 

• Since labor share is greater 
than capital share, a 1% point 
increase in labor increases 
output by more than a 1% 
point increase in capital 

• Suppose the growth rate of 
capital doubles from 3% to 
6%.  What is the growth rate of 
output?   

 
 

   → Output increases by less than a 
percentage point after a 3% point 
increase in the growth rate of 
capital 

• If the growth rate of labor 
doubled to 2.4% instead, 
output growth would increase 
from 3.15% to 4.05% 

               

75.0)1(,25.0 =Θ−=Θ

%15.3%5.1%)325.0(%)2.175.0( =+×+×=
∆
Y
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Growth In Per Capita Output 

• Important to consider per capita output/income since total 
values might be misleading if population is large (total 
output can be large even though per capita output/income 
is low) 

• Income for an average person is estimated by GDP per capita, 
       → used as an estimate for individual standard of living  

• Traditional to use lower case letters for per capita values 
→                  , where k is the capital-labor ratio 
 

• Additionally,  
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Growth Accounting Equation  
In Per Capita Terms 

• To translate the growth accounting equation into per capita terms, 
subtract the population growth rate from both sides of equation (2) 
and rearrange terms: 
 
 

                                                    
 
                                                                             (3) 

 
• If                                         , then the growth accounting equation  
    
   becomes                        (4) 
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Factors Other Than N and K: Human Capital 

• The production function, and thus equations (2) and (4), 
omit a long list of inputs other than N and K 

• While N and K are the most important factors of production, 
others matter 

• Investment in human capital (H) through schooling and 
on-the-job training is an important determinant of output 
in many economies 

• With the addition of H, the production function becomes 
                               (5)  
• Mankiw, Romer, and Weil (1992) suggest that H contributes 

equally to Y as K and N → factor shares all equal to 1/3 

),,( NHKAFY =
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Factors Other Than N and K: Human Capital 

• Figure 3-2 (a) illustrates a 
positive relationship between 
the rate of investment and per 
capita output and income 
across many selected nations 

• Figure 3-2 (b) illustrates a 
similar relationship between 
human capital, using years of 
schooling as a proxy for H, and 
per capita output and income 
across many selected nations 

[Insert Figure 3-2 here] 
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Growth Theory: The Neoclassical Model 

• Neoclassical growth theory focuses on K accumulation and its 
link to savings decisions (Robert Solow) 

• Begin with a simplifying assumption: no technological progress 
→ economy reaches a long run level of output and capital = 
steady state equilibrium 

• The steady state equilibrium for the economy is the combination of per 
capita GDP and per capita capital where the economy will remain at rest, 
or where per capita economic variables are no longer changing OR                        

 
• Present growth theory in three broad steps: 

1. Examine the economic variables that determine the economy’s steady state 
2. Study the transition from the economy’s current position to the steady state 
3. Add technological progress to the model 

0,0 =∆=∆ ky
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Determinants of the Economy’s Steady State 

• The production function in per 
capita form is y = f(k) (6) and is 
depicted in Figure 3-3  

• As capital increases, output 
increases, but at a decreasing rate 
→ diminishing MPK 

• An economy is in a steady 
state when per capita income 
and capital are constant  

• Arrive at steady state when 
investment required to provide 
new capital for new workers and 
to replace worn out machines = 
savings generated by the economy 

[Insert Fig 3-3 here] 
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Savings and Investment 

• The investment required to maintain a given level of k 
depends on the population growth rate and the 
depreciation rate (n and d respectively) 

• Assume population grows at a constant rate,             , so the 
economy needs nk of investment for new workers 

• Assume depreciation is a constant, d, of the capital stock, adding 
dk of needed investment 

→The total required investment to maintain a constant level of k is 
(n+d)k 

• If savings is a constant function of income, s, then per 
capital savings is sy 

• If income equals production, then sy = sf(k) 

N
Nn ∆

=
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Solution for the Steady State 

• ∆k is the excess of saving over 
required I:                          (7) 

• ∆k = 0 in the steady state and 
occurs at values of y* and k*, 
satisfying                               (8) 

• In Figure 3-4, savings and 
required investment are equal 
at point C with a steady state 
level of capital k*, and steady 
state level of income y* at 
point D 

                                      

[Insert Figure 3-4] 
kdnsyk )( +−=∆

*)(*)(* kdnksfsy +==
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The Growth Process 

• The critical elements in the 
transition from the initial k to 
k* are the rate of savings and 
investment compared to the 
rate of population and 
depreciation growth 

• Suppose start at k0:              
Savings exceeds the 
investment required to 
maintain a constant level of k 
→ k increases until reach k* where 

savings equals required 
investment  

Insert Figure 3-4 here (again) 

kdnsy )( +>
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The Growth Process 

Conclusions: 
1. Countries with equal savings 

rates, rates of population growth, 
and technology should converge 
to equal incomes, although the 
convergence process may be 
slow 

2. At the steady state, k and y are 
constant, so aggregate income 
grows at the same rate as the rate 
of population growth, n 

→ Steady state growth rate is not 
affected by s 

Insert Figure 3-4 here (again) 
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An Increase in the Savings Rate 

• According to neoclassical 
growth theory, savings does 
not affect the growth rate in the 
long run → WHY? 

• Suppose savings rate increases 
from s to s’: 

• When s increases,                       at 
k*, thus k increases to k** (and y 
to y**) at point C’ 

• At point C’, the economy returns 
to a steady state with a growth 
rate of n 

→ Increase in s will increase levels 
of y* and k*, but not the growth 
rate of y 

[Insert Figure 3-5 here] 

kdnsy )( +>
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The Transition Process: s to s’ 

• In the transition process, the higher 
savings rate increases the growth rate 
of output and the growth rate of per 
capita output 

• Follows from fact that k increases 
from k* to k** → only way to 
achieve an increase in k is for k to 
grow faster than the labor force and 
depreciation 

• Figure 3-6 (a) shows the transition 
from y* to y** between t0 and t1 

• After the savings rate increases, so 
does savings and investment, 
resulting in an increase in k and y 

• Y continues to increase at a 
decreasing rate until reach new steady 
state at y** 

[Insert Figure 3-6 here] 
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The Transition Process: s to s’ 

• During the transition process, the 
higher savings rate increases the 
growth rate of output and the growth 
rate of per capita output 

• Follows from fact that k increases 
from k* to k** → only way to 
achieve an increase in k is for k to 
grow faster than the labor force and 
depreciation 

• Figure 3-6 (b) illustrates the growth 
rate of Y between t0 and t1 

• The increase in s increases the growth 
rate of Y due to the faster growth in 
capital,                

• As capital accumulates, the growth 
rate returns to n 

[Insert Figure 3-6 here again] 

n
Y
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Population Growth 

• An increase in the population growth rate is illustrated by an 
increase in (n+d)k → rotate line up and to the left 

• An increase in n reduces the steady state level of k and y 
• An increase in n increases the steady state rate of growth of aggregate output 

→The decline in per capita output as a consequence of increased 
population growth is a phenomenon observed in many developing 
countries (discussed in Chapter 4) 

• Conversely, a decrease in the population growth rate is illustrated 
by a decrease in (n+d)k → rotate line down and to the right 

• A decrease in n increases the steady state level of k and y 
• A decrease in n decreases the steady state rate of growth of aggregate output 
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Growth with Exogenous Technological Change 

• Thus far have assumed 
technology is constant, or        , 
for simplicity, but need to 
incorporate to explain long 
term growth theory 

• If rate of growth is defined as  
             , the production function, 

y = Af(k), increases at g 
percent per year (Fig. 3-7) 

• Savings function grows in a 
parallel fashion, and y* and k* 
increase over time 

[Insert Figure 3-7 here] 
0=

∆
A
A

A
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How Is A Incorporated? 

• The technology parameter can enter the production 
function in several ways: 

1. Technology can be labor augmenting, or new technology 
increases the productivity of labor → 

• Equation (4) becomes                                and y* and k* both 
       
      increase at the rate of technological progress, g   

2. Technology can augment all factors, or represent total factor 
productivity → Y = AF(K,N) 

 
• Equation (4) is                    and  
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Introduction 

• Chapter 3 explained how GDP and GDP growth are 
determined by the savings rate, rate of population growth, 
and the rate of technological progress 

• The question analyzed in this chapter is “How do 
society’s choices affect these parameters?” 

• In many developed countries, invention and advances in 
technology are the key determinants of growth 

• Technological advances are much less important for poor 
countries → more important to invest in human and physical 
capital and borrow technological advances from others 

• Endogenous growth theory (Romer, Lucas) explains how 
society’s choices lead to technological progress and 
growth 
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Trouble With Neoclassical Growth Theory 

• By the late 1980’s there was great dissatisfaction with 
neoclassical growth theory since: 

1. It does not explain the economic determinants of technological 
progress 

2. It predicts that economic growth and savings rates are 
uncorrelated in the steady state 

• Endogenous growth theory emphasizes different 
growth opportunities in physical and knowledge capital 

• Diminishing marginal returns to physical capital, but perhaps 
not knowledge capital 

• The idea that increased investment in human capital increases 
growth is key to linking higher savings rates to higher 
equilibrium growth rates 
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Mechanics of Endogenous Growth 

• Need to modify the production 
function to allow for self-
sustaining, endogenous growth 

• Figure 4-1 (a) shows the Solow 
growth diagram, with the 
steady state at point C where 
savings equals required 
investment 

• If savings above required 
investment, economy is growing 
as more capital is added → 
process continues until savings 
equals required investment (reach 
the steady state) 

[Insert Figure 4-1 (a) and (b) 
here] 



4-6 

Mechanics of Endogenous Growth 

• Need to modify the production 
function to allow for self-
sustaining, endogenous growth 

• Figure 4-1 (a) shows the Solow 
growth diagram, with the 
steady state at point C where 
savings equals required 
investment 

• Due to the diminishing MPK, the 
production function and savings 
function flatten out and cross the 
upward sloping required 
investment line once 

[Insert Figure 4-1 (a) and (b) 
here, again] 
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Mechanics of Endogenous Growth 

• Need to modify the production 
function to allow for self-
sustaining, endogenous growth 

• Economy illustrated in Figure 
4-1 (b) is described by a 
production function with a 
constant MPK: Y = aK (1) 

• K is the only factor, a is the MPK 
• Production function and savings 

curve become straight lines, and 
are always greater than required 
investment → the higher the 
savings rate, the bigger the gap 
between savings and required 
investment = faster the growth 

[Insert Figure 4-1 (a) and (b) 
here, again] 
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Mechanics of Endogenous Growth 

• If the savings rate, s, is constant and there is neither 
population growth nor depreciation of capital, then the 
change in the capital stock is defined as: 
 

                                                    (2) 
 

→ Growth rate of capital is proportional to the savings rate 
• Output is proportional to capital, thus the growth rate of 

output is             (3)  

→  The higher s, the higher the growth rate of output 
   

sa
K
K
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saKsYK
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Deeper Economics of Endogenous Growth 

• Eliminating diminishing marginal returns to capital runs against 
prevailing microeconomic principles 

• If there are constant returns to capital alone, there will be increasing returns to 
scale to all factors taken together → larger and larger firms become 
increasingly efficient, and should see a single firm dominate the entire 
economy 

• Not realistic, so need to eliminate the possibility of increasing returns to 
scale to all factors, and constant returns to a single factor 

• Alternatively, a single firm may not capture all benefits of capital 
→ some external to the firm (Romer) 

• When a firm increases K, firm’s production increases, but so does the 
productivity of other firms 

• As long as private return has constant returns to all factors, there will be no 
tendency towards monopolization 
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Private vs. Social Returns to Capital 

• Investment produces not only new machines, but also 
new ways of doing things 

• Firms DO capture the production benefits of a new machine 
(PRIVATE RETURNS) 

• Firms may NOT capture the benefits of new technologies and 
ideas, since they are easy to copy (SOCIAL RETURNS) 

• Endogenous growth theory hinges on the notion that 
there are substantial external returns to capital 

• Not realistic for physical capital, but quite for human capital: 
1. Contribution of new knowledge only partially captured by creator 
2. From one new idea springs another → knowledge can grow 

indefinitely 
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N and the Endogenous Growth Model 

Assume: 
1. Technology is proportional to 

the level of capital per worker, 
or                    
 

2. Technology is labor 
augmenting, 

3. Technology growth depends on 
capital growth, or 

• The GDP growth equation 
from Chapter 3 was 
 
 

• If                          , then     

k
N
KA  == αα
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Deriving the growth equations  
requires some algebra . . .    
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Output and capital grow 
at the same rate. 
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N and the Endogenous Growth Model 

Assume: 
1. Technology is proportional to 

the level of capital per worker, 
or                    
 

2. Technology is labor 
augmenting, 

3. Technology growth depends on 
capital growth, or 

• Since the numerator and 
denominator of y/k grow at 
equal rates, y/k is constant 

• What is that constant?  Find by 
dividing the production function 
by K and simplifying: 

                            

k
N
KA  == αα

),( ANKFY =
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−
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=
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Deriving the growth equations  
requires some algebra . . .    
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N and the Endogenous Growth Model 

Assume: 
1. Technology is proportional to 

the level of capital per worker, 
or                    
 

2. Technology is labor 
augmenting, 

3. Technology growth depends on 
capital growth, or 

• The equation for capital 
accumulation can be written as:                             
 

• Making the substitution for 
y/k, the growth rate of y and k 
becomes: 
                            

k
N
KA  == αα
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Deriving the growth equations  
requires some algebra . . .    
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High rates of population growth  
and depreciation lead to a low  
growth rate. 
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Convergence 

• Do economies with different initial levels of output 
eventually grow to equal standards of living or converge? 

• Neoclassical growth theory predicts absolute convergence for 
economies with equal rates of saving and population growth and 
with access to the same technology → should all reach the same 
steady state level of income 

• Conditional convergence is predicted for economies with 
different rates of savings and/or population growth → steady 
state level of income will differ, but the growth rates will 
eventually converge 

• Endogenous growth theory predicts that a high savings 
rate leads to a high growth rate 
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Convergence 

• Do economies with different initial levels of output 
eventually grow to equal standards of living or 
converge? 

• Robert Barro tested these competing theories, and found that: 
1. Countries with higher levels of investment tend to grow faster 
2. The impact of higher investment on growth is however transitory 
 
→ Countries with higher investment will end in a steady state with 

higher per capita income, but not with a higher growth rate 
→ Countries do appear to converge conditionally, and thus 

endogenous growth theory is not very useful for explaining 
international differences in growth rates 
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Growth Traps and Two Sector Models 

• How do we explain a world with BOTH no growth AND 
high growth countries? 

• Ghana is an example of an economy that has experienced no 
growth since 1900 

• China is an example of an economy that has experienced rapid 
growth in recent years   

• Need a model in which there is a possibility of both a no 
growth, low income equilibrium AND a high growth, 
high income equilibrium  
→ elements of both neoclassical and endogenous growth theories 
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Growth Traps and Two-Sector Models 

• Suppose there are two types 
of investment opportunities: 

1. Those with diminishing MPK at 
low income levels 

2. Those with with constant MPK 
at high income levels 

• Figure 4-2 illustrates such a 
situation 

• The production function has a 
curved segment at low levels of 
income and an upward sloping 
line at high levels 

• Point A is a neoclassical steady 
state equilibrium, while past 
point B there is ongoing growth 
(endogenous growth theory) 
 

[Insert Figure 4-2 here] 
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Growth Traps and Two-Sector Models 

• Suppose there are two types of 
investment opportunities: 

1. Those with diminishing MPK at low 
income levels 

2. Those with with constant MPK at 
high income levels 

• With two outlets for investment, 
society must choose not only total 
investment, but also the division 
between the two 

• Societies that direct I towards 
research and development will have 
ongoing growth 

• Societies that direct I toward 
physical capital may have higher 
output in the short run at the 
expense of lower long run growth 

[Insert Figure 4-2 here] 
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Solow Model with Endogenous 
Population Growth 

• One of the oldest ideas in economics is that population 
growth works against the achievement of high income 

• The Solow growth model predicts that high population growth, 
n, means lower steady state income as each worker will have 
less capital to work with 

• Over a wide range of incomes, population growth itself 
depends on income, n(y) 

• Very poor countries have high birth rates and high death rates, 
resulting in moderately high population growth 

• As income rises, death rates fall and population growth increases 
• At very high incomes, birth rates fall, some even approaching 

zero population growth (ZPG) 
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Solow Model with Endogenous 
Population Growth 

• Figure 4-3 illustrates the 
modified investment 
requirement line on the Solow 
diagram to account for n as a 
function of y  

• The investment requirement 
line, [n(y) + d]k, rises slowly at 
low levels of income, then 
sharply at higher levels, and 
finally levels off at high levels 
of income 

[Insert Figure 4-3 here] 
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Solow Model with Endogenous 
Population Growth 

• The investment requirement 
line crosses the savings curve 
at points A, B, and C 

• Point A is a poverty trap with 
high population growth and low 
incomes 

• Point C has low population 
growth at high incomes 

• Points A and C are stable 
equilibriums because the 
economy moves towards these 
points 

• Point B is an unstable equilibrium 
since the economy moves away 
from it 

[Insert Figure 4-3 here again] 
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Solow Model with Endogenous 
Population Growth 

• How can an economy escape from 
the low-level equilibrium?  There 
are two possibilities. 

1. If a country can put on a “big push” 
that increases income past point B, 
the economy will continue unaided 
to the high-level at point C 

2. A nation can effectively eliminate 
the low-level trap by moving the 
savings curve up or the investment 
requirement line down so that they 
no longer touch at points A or B 

 → raising productivity or increasing 
the savings rate raises the savings 
line 

 → population control policies lower 
the investment requirement line  

[Insert Figure 4-3 here again] 
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Truly Poor Countries 

• Ghana, and many other countries, experienced very little 
growth in recent years 

• Income is so low that most of the population lives on the boarder 
of subsistence 

• Can the Solow growth model explain these countries’ 
experiences? YES 

• Savings in Ghana is quite low (9.3% of GDP vs. 34.3% and 
19.4% of GDP in Japan and the US respectively) 

• Population growth is very high in Ghana and other poor 
countries relative to the US and Japan 

→ The effect of low savings rates and high population 
growth rates are as predicted by the Solow growth model: 
low levels of income and capital per capita 
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Introduction 

• The last few chapters have detailed models of long run 
economic growth → now turn to short run fluctuations in 
the economy that constitute the business cycle 

• The AS/AD model is the basic macroeconomic tool for 
studying output fluctuations and the determination of the 
price level and the inflation rate 

• Can be used to explain how the economy deviates from a path of 
smooth growth over time, and to explore the consequences of 
government policies intended to reduce unemployment and 
output fluctuations, and maintain stable prices 
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AS and AD 

• Aggregate supply curve describes, for each given price 
level, the quantity of output firms are willing to supply 

• Upward sloping since firms are willing to supply more output at 
higher prices 

• Aggregate demand curve shows the combinations of the 
price level and the level of output at which the goods and 
money markets are simultaneously in equilibrium 

• Downward sloping since higher prices reduce the value of the 
money supply, which reduces the demand for output 

• Intersection of AS and AD curves determines the 
equilibrium level of output and price level 
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AS, AD, and Equilibrium 

• AS and AD intersect at point E 
in Figure 5-1 
 

→ Equilibrium: AS = AD 
• Equilibrium output is Y0  

• Observed level of output in the 
economy at particular point in 
time 

• Equilibrium price level is P0 

• Observed price level in the 
economy at particular point in 
time 

[Insert Figure 5-1 here] 



5-6 

AS, AD, and Equilibrium 

• Shifts in either the AS or AD 
schedule results in a change in 
the equilibrium level of prices 
and output 

• Increase in AD → increase in P 
and Y 

• Decrease in AD → decrease in P 
and Y 

• Increase in AS → decrease in P 
and increase in Y 

• Decrease in AS → increase in P 
and decrease in Y 

 
 
 
 

[Insert Figure 5-2 here] 

Figure 5-2 illustrates an increase  
in AD resulting from an increase 
in money supply. 
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AS, AD, and Equilibrium 

→ The amount of the 
increase/decrease in P and Y 
after a shift in either 
aggregate supply or 
aggregate demand depends 
on: 

1. The slope of the AS curve 
2. The slope of the AD curve 
3. The extent of the shift of AS/AD 

 
 
 

[Insert Figure 5-3 here] 

Figure 5-3 shows the result of an 
adverse AS shock:  
↓AS → ↓Y, ↑P 
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Classical Supply Curve 

• The classical supply curve is 
vertical, indicating that the 
same amount of goods will be 
supplied, regardless of price 
[Figure 5-4 (b)] 

• Based upon the assumption that 
the labor market is in equilibrium 
with full employment of the labor 
force 

• The level of output corresponding 
to full employment of the labor 
force = potential GDP, Y* 

 

[Insert Figure 5-4 here] 

Long run version of the AS curve 
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Classical Supply Curve 

• Y* grows over time as the 
economy accumulates 
resources and technology 
improves → AS curve moves 
to the right  

• The growth theory models 
described in earlier chapters 
explain the level of Y* in a 
particular period 

• Y* is “exogenous with respect 
to the price level”  

→ illustrated as a vertical line   
since graphed in terms of the 
price level 

[Insert Figure 5-5 here] 
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Keynesian Supply Curve 

• The Keynesian supply curve is 
horizontal, indicating firms 
will supply whatever amount 
of goods is demanded at the 
existing price level [Figure 5-4 
(a)] 

• Since unemployment exists, firms 
can obtain any amount of labor at 
the going wage rate  

• Since average cost of production 
does not change as output 
changes, firms willing to supply 
as much as is demanded at the 
existing price level 

[Insert Figure 5-4 here, again] 
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Keynesian Supply Curve 

• Intellectual genesis of the Keynesian AS curve is found in 
the Great Depression, when it seemed firms could 
increase production without increasing P by putting idle 
K and N to work 

• Additionally, prices are viewed as “sticky” in the short 
run, or firms are reluctant to change prices and wages 
when demand shifts 

• Instead firms increase/decrease output in response to demand 
shift = flat AS curve in the short run 

  
Short run version of the AS curve 
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Frictional Unemployment and the 
Natural Rate of Unemployment 

• Taken literally, the classical model implies that there is 
no involuntary unemployment → everyone who wants to 
work is employed 

• In reality there is some unemployment due to frictions in the 
labor market (Ex. Someone is always moving and looking for a 
new job) 

• The unemployment rate associated with the full 
employment level of output is the natural rate of 
unemployment 

• Natural rate of unemployment is the rate of unemployment 
arising from normal labor market frictions that exist when the 
labor market is in equilibrium 
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AS and the Price Adjustment 
Mechanism 

• AS curve describes the price 
adjustment mechanism within 
the economy 

• Figure 5-6 shows the SRAS curve 
in black and the LRAS in green, 
and the adjustment from the SR to 
the LR 

• The AS curve is defined by the 
equation:                               (1) 
where  

• Pt-1  is the price level next period  
• Pt is the price level today 
• Y* is potential output 

[Insert Figure 5-6 here] 

)](1[ *
1 YYPP tt −+=+ λ
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AS and the Price Adjustment 
Mechanism 

                                                       (1)  
• If output is above potential (Y>Y*), 

prices will increase and be higher 
next period 

• If output is below potential (Y<Y*), 
prices will fall and be lower next 
period 

• Prices will continue to rise/fall over 
time until Y=Y* 

• Today’s price equals tomorrow’s iif 
output equals potential (ignoring price 
expectations) 

• The difference between GDP and 
potential GDP, Y-Y*,  is called the 
output gap 

[Insert Figure 5-6 here] )](1[ *
1 YYPP tt −+=+ λ
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AS and the Price Adjustment 
Mechanism 

                                                 
                                                (1) 

• The upward shifting horizontal 
lines in Figure 5-6 (b) 
correspond to successive 
snapshots of equation (1) 

• Beginning with the horizontal 
black line at time t=0, at Y>Y*, 
price will be higher (AS 
shifting up) by t=1 

• Process continues until Y=Y*  

[Insert Figure 5-6 here] 
)](1[ *

1 YYPP tt −+=+ λ
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AS and the Price Adjustment 
Mechanism 

                                                       (1) 
• The speed of the price adjustment 

mechanism is controlled by the 
parameter λ 

• If λ is large, AS moves quickly (the 
counter clock-wise rotations in Figure 
5-6 (a)) 

• If λ is small, prices adjust slowly 
• λ is of importance to policy makers:  

• If λ is large, the AS mechanism will 
return the economy to Y* relatively 
quickly 

• If λ is small, might want to use AD 
policy to speed up the adjustment 
process 

[Insert Figure 5-6 here] )](1[ *
1 YYPP tt −+=+ λ
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AD Curve and Shifts in AD 

• AD shows the combination 
of the price level and level of 
output at which the goods 
and money markets are 
simultaneously in 
equilibrium 

• Shifts in AD due to: 
1. Policy measures 

• Changes in G, T, and MS 
2. Consumer and investor 

confidence 

[Insert Figure 5-8 here] 

Figure 5-8 shows an outward shift in  
AD resulting from an increase in the 
money supply. 
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AD Relationship Between  
Output and Prices 

• Key to the AD relationship between output and prices is 
the dependency of AD on real money supply 

• Real money supply = value of money provided by the central 
bank and the banking system 

• Real money supply is written as       , where      is the nominal 
money supply, and P is the price level 

•                                       AND                                          
• For a given level of     , high prices result in low        OR 

high prices mean that the value of the number of available 
dollars is low and thus a high P = low level of AD 
    

P
M

M

ADIr
P
M

→↑→↑→↓↑ ADIr
P
M

→↓→↓→↑↓
M P

M

Inverse relationship between P and Y → downward sloping AD curve 
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AD and the Money Market 

• For the moment, ignore the goods market and focus on 
the money market and the determination of AD 

• The quantity theory of money offers a simple explanation 
of the link between the money market and AD 

• The total number of dollars spent in a year, NGDP, is P*Y 
• The total number of times the average dollar changes hands in a 

year is the velocity of money, V 
• The central bank provides M dollars 
 
→ The fundamental equation underlying the quantity theory of 

money is the quantity equation:                       (2)  YPVM ×=×
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AD and the Money Market 

                                                            (2) 

• If the velocity of money is assumed constant, equation (2) 
becomes                       , and is an equation for the AD 
curve 

• For a given level of M, an increase in Y must be offset by 
a decrease in P, and vice versa 

• Inverse relationship between Y and P as illustrated by downward 
sloping AD curve 

• An increase in M shifts the AD curve upward for any 
value of Y 

• Illustrated in Figure 5-8 

YPVM ×=×

YPVM ×=×
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Changes in the Money Stock and AD 

• An increase in the nominal 
money stock shifts the AD 
schedule up exactly in 
proportion to the increase in 
nominal money 

• Suppose      corresponds to AD 
and the economy is operating at 
P0 and Y0 

• If money stock increases by 10% 
to                 , AD shifts to AD’ → 
the value of P corresponding to Y0 
must be P’ = 1.1P0 

• Therefore                          → real  
  
 money balances and Y are 

unchanged  

[Insert Figure 5-8 here, again] 
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AD policy and the  
Keynesian Supply Curve 

• Figure 5-9 shows the AD 
schedule and the Keynesian 
supply schedule 

• Initial equilibrium is at point E 
(AS = AD) 

• Suppose an aggregate demand 
policy increases AD 

 to AD’ 
• The new equilibrium point, E’, 

corresponds to the same price 
level, and a higher level of 
output (employment is also 
likely to increase)   

[Insert Figure 5-9 here] 

( )SMTG ↑↓↑ ,,
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AD policy and the  
Classical Supply Curve 

• In the classical case, AS schedule is 
vertical at FE level of output 

• Unlike the Keynesian case, the price 
level is not given, but depends upon 
the interaction between AS and AD 

• Suppose AD increases to AD’: 
• At the original price level, spending 

would increase to E’ BUT firms can 
not obtain the N required to meet the 
increased demand 

• As firms hire more workers, wages 
and costs of production increase, and 
firms must charge higher price 

• Move up AS and AD curves to E’’ 
where AS = AD’ 

 
 

 
 

[Insert Figure 5-10 here] 

RESULT: Increase in AD results 
in higher prices, but not output 
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AD policy and the  
Classical Supply Curve 

• The increase in price from the 
increase in AD reduces the real 
money stock,             , and  

 leads to a reduction in 
spending 

• The economy only moves up AD 
until prices have risen enough, 
and M/P has fallen enough, to 
reduce total spending to a level 
consistent with full employment 
→ this is true at E’’, where  

 AD = AS               
 

 
 

[Insert Figure 5-10 here] 
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Supply Side Economics 

• Supply side economics focuses on AS as the driver in the 
economy 

• Supply side policies are those that encourage growth in 
potential output → shift AS to right 

• Such policy measures include:  
• Removing unnecessary regulation 
• Maintaining efficient legal system 
• Encouraging technological progress 

• Politicians use the term supply side economics in 
reference to the idea that cutting taxes will increase AS 
enough that tax collections will actually increase, rather 
than fall  
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Supply Side Economics 

• Cutting tax rates has an impact on 
both AS and AD  

• AD shifts to AD’ due to increase in 
disposable income  

• Shift is relatively large compared 
to that of the AS 

• AS shifts to AS’ as the incentive to 
work increases 

• In short run, economy moves from E 
to E’: GDP increases, tax revenues 
fall proportionately less than tax cut 
(AD effect) 

• In the LR, economy moves to E’’ as 
AS curve shifts to right: GDP is 
higher, but by a small amount, tax 
collections fall as the deficit rises 

[Insert Figure 5-11 here] 
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Supply Side Economics 

• Supply side policies are useful, despite previous example 
• Only supply side policies can permanently increase output 
• Demand side policies are useful for short run results 

• Many economists support cutting taxes for the incentive 
effect, but with a simultaneous reduction in government 
spending   

• tax collections fall, but the reduction in government spending 
minimizes the impact on the deficit 

 
The deficit is the excess of government expenditures over tax revenues. 
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AS and AD in the Long Run 

• In the LR, AS curve moves to the 
right at a slow, but steady pace 

• Movements in AD over long periods 
can be large or small, depending 
largely on movements in money 
supply 

• Figure 5-12 shows a set of AS and 
AD curves for the period 1970-2000 

• Movements in AS slightly higher 
after 1990 

• Big shifts in AD between 1970 and 
1980 

• Prices increase when AD moves out 
more than AS 

• Output determined by AS, while 
prices determined by the relative 
shifts in AS and AD 

 
 

[Insert Figure 5-12 here] 
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Introduction 

• Further develop the AS side of the economy and examine the 
dynamic adjustment process that carries us from the short run to the 
long run 

• The price-output relationship is based upon links between wages, prices, 
employment, and output 

 → link between unemployment and inflation = Phillips Curve 
• Translate between unemployment and output, inflation and price changes 

• Introduce role of price and inflation expectations, and the “rational 
expectations revolution” 

• NOTE: theory of AS is the least settled area in macro 
• Don’t fully understand why W and P are slow to adjust, but offer several 

theories 
• All modern models differ in starting point, but reach the same conclusion: 

SRAS is flat, LRAS is vertical 
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Inflation and Unemployment 

• Figure 6.1 shows U.S. unemployment 
from 1959 to 2005 

• Several periods of high 
unemployment: early 1960s, mid 
1970’s, early-mid 1980’s, and early 
1990s 

• Several periods of low 
unemployment: late 1960’s, early 
2000 

• Phillips curve (PC) shows the 
relationship between unemployment 
and inflation 

• Although GDP is linked to 
unemployment, it is easier to work 
with the PC than the AS when 
discussing unemployment 

[Insert Figure 6.1 here] 
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The Phillips Curve 

• In 1958 A.W. Phillips 
published a study of wage 
behavior in the U.K. between 
1861 and 1957 

• The main findings are 
summarized in Figure 6.2 

→ There is an inverse relationship 
between the rate of 
unemployment and the rate of 
increase in money wages 

→ From a policymaker’s 
perspective, there is a tradeoff 
between wage inflation and 
unemployment 

[Insert Figure 6.2 here] 
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Phillips Curve 

• The PC shows the rate of growth of wage inflation 
decreases with increases in unemployment 

• If Wt = wage this period 
  Wt+1 = wage next period 
 gw = rate of wage inflation, then                          (1) 

• If µ* represents the natural rate of unemployment, the 
simple PC is defined as:                       (2) where ε 
measures the responsiveness of wages to 
unemployment 

• Wages are falling when µ > µ* and rising when µ < µ*  
• (µ - µ*) is called the unemployment gap 

t
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Phillips Curve 

• Suppose the economy is in 
equilibrium with prices stable and 
unemployment at the natural rate 

• If money supply increases by 10%, 
wages and prices both must increase 
by 10% for the economy to return to 
equilibrium 

• PC shows:  
 If wages increase by 10%, 

unemployment will have to fall 
 If wages increase, price will 

increase and the economy will 
return to the full employment 
level of output and unemployment 

 

• To see why this is so, rewrite  
equation (1) in terms of current 
and past wage levels: 
 
 
 
 

                                             (2a) 
 
→ For wages to rise above previous 

levels, u must fall below the natural 
rate 
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The Policy Tradeoff 

• PC quickly became a 
cornerstone of macroeconomic 
policy analysis since it 
suggests that policy makers 
could choose different 
combinations of u and Π rates 

• Can choose low u if willing to 
accept high Π (late 1960’s) 

• Can maintain low Π by having 
high u (early 1960’s) 

• In reality the tradeoff between 
u and Π is a short run 
phenomenon 

• In the LR the tradeoff disappears 
as AS becomes vertical 

[Insert Figure 6-3 here] 
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The Inflation Expectations-Augmented 
Phillips Curve 

• Figure 6-4 shows the behavior 
of Π and u in the US since 
1960 → does not fit the simple 
PC story 

• Individuals are concerned with 
standard of living, and compare 
wage growth to inflation 

• If wages to not “keep up” with 
inflation, standard of living 
falls 

• Individuals form expectations as 
to what Π will be over a particular 
period of time, and use in wage 
negotiations (Πe) 

• Rewrite (2) to reflect this as: 
                                   (3) 

[Insert Figure 6-4 here] 

)()( *µµε −−=Π− e
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The Inflation Expectations-Augmented 
Phillips Curve 

• If maintaining the assumption of a constant real wage, 
W/P, actual Π will equal wage inflation 

• The equation for the modern version of the PC, the 
expectations augmented PC, is:  
 
 

                                                                     (4)    
 
NOTE: 

1. Πe is passed one for one into actual Π 
2. u = u* when Πe = Π 
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The Inflation Expectations-Augmented 
Phillips Curve 

• The modern PC intersects the natural 
rate of u at the level of expected 
inflation 

• Figure 6-5 illustrates the inflation 
expectations-augmented Phillips 
curve for the 1980s and early 2000 

• The height of the SRPC depends 
upon Πe  

• Changes in expectations shifts the 
curve up and down 

• The role of Πe adds another automatic 
adjustment mechanism to the AS side 
of the economy 

• When high AD moves the economy 
up and to the left along the SRPC, Π 
results → if persists, people adjust 
their expectations upwards, and move 
to higher SRPC 

[Insert Figure 6-5 here] 
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The Inflation Expectations-Augmented 
Phillips Curve 

• After 1960, the original PC 
relationship broke down 

How does the augmented PC hold up? 

• To test the augmented PC, 
need a measure of Πe → best 
estimate is last period’s 
inflation, Πe = Πt-1 

• Figure 6-6 illustrates the 
augmented PC using the 
equation: 
 

• Appears to work well in most 
periods 

[Insert Figure 6-6 here] 
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Rational Expectations 

• The augmented PC predicts that actual Π will rise above Πe when u 
< u* → So why don’t individuals quickly adjust their expectations 
to match the model’s prediction? 

• The PC relationship relies on people being WRONG  about Π in a very 
predictable way 

• If people learn to use (4) to predict Π, Πe should always equal Π, and thus u 
= u* 

• We predict u = u* in the LR, but this refers to the SR 
• Robert Lucas modified the model to allow for mistakes 

• He argued that a good economics model should not rely on the public making 
easily avoidable mistakes 

• So long as we are making predictions based on information available to the 
public, then the values we use for Πe should be the same as the values the 
model predicts for Π 

• Surprise shifts in AD will change u, but predictable shifts will not 
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Rational Expectations 

• The argument over rational expectations is as follows: 
• The usual macroeconomic model takes the height of the PC as 

being pegged in the SR by Πe, where Πe is set by historical 
experience 

• The rational expectations model has the SRPC floating up and 
down in response to available information about the near future 

• Individuals use new information to update their expectations 

• Both models agree that if money growth were 
permanently increased, the PC would shift up in the LR, 
and Π would increase with no LR change in u 

• The RE model states that this change is instantaneous, while the 
traditional model argues that the shift is gradual 
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The Wage-Unemployment Relationship 
and Sticky Wages 

• In neoclassical theory of supply, wages adjust instantly to 
ensure that output always at the full employment level, 
BUT output is not always at the full employment level, 
and the PC suggests that wages adjust slowly in response 
to changes in u 

• The key question in the theory of AS is “Why does the 
nominal wage adjust slowly to shifts in demand?” OR 
“Why are wages sticky?” 

• Wages are sticky when wages move slowly over time, 
rather than being flexible, allowing for economy to 
deviate from the full employment level 



6-16 

The Wage-Unemployment Relationship 
and Sticky Wages 

• To clarify the assumptions about wage stickiness, 
translate (3) into a relationship between gw and the level 
of employment: 

  If N* = full employment level of employment 
      N = actual level of employment 
      u = share of N* that is not employed, then 
                                                                               
                                                                       (5) 

• Substitute (5) into (3) we have the PC relationship between E, Πe, 
and gw: 

                                                                              (2b)  
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The Wage-Unemployment Relationship 
and Sticky Wages 

                                                                     
                                                                                              
                                                                                                 (2b) 

 
• The wage next period is equal to the wage that prevailed 

this period, but with an adjustment for the level of 
employment and πe 

• At full employment, N* = N, this period’s wage equals last 
period’s, plus an adjustment for πe 

• If N > N*, the wage next period increases above this period’s by 
more than πe since gw - πe > 0 
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The Wage-Unemployment Relationship 
and Sticky Wages 

• Figure 6-7 illustrates the wage-
employment relationship, WN 

• The extent to which the wage 
responds to E depends on the 
parameter ε 

• If ε is large, u has large effects on 
wages and the WN line is steep 

• The PC relationship also implies WN 
relationship shifts over time 

• If there is over-employment this 
period, WN shifts up to WN’ 

• If there is less than full employment 
this period, WN curve shifts down to 
WN’’ 

• Result: Changes in AD that alter the 
u this period will have effects on 
wages in subsequent periods 

[Insert Figure 6-7 here] 
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The Wage-Unemployment Relationship 
and Sticky Wages 

• Each school of thought has to explain why there is a 
PC, or the reasons for wage and price stickiness 

• Explanations are not mutually exclusive 
• Examples of such explanations for wage and price stickiness 

include: 
1. Imperfect information 

• Friedman and Phelps  
• In the context of clearing markets 

2. Coordination problems 
• Focus on the process by which firms adjust their prices when demand 

changes 

3. Efficiency wages and costs of price changes 
• Focus on wage as a means of motivating labor 
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The Wage-Unemployment Relationship 
and Sticky Wages 

• In developing an explanation of wage stickiness, build upon 
mentioned theories and one central element → the labor market 
involves long-term relationships between firms and workers 

• Working conditions, including the wage, are renegotiated periodically, but 
not frequently, due to the costs of doing so 

• At any time, firms and workers agree on a wage schedule that is to 
be paid to currently employed workers 

• If demand for labor increases and firms increase hours of work, in the SR 
wages rise along the WN curve 

• With demand up, workers press for increased wages, but takes time to 
renegotiate all wages (staggered wage-setting dates) 

• During the adjustment process, firms also resetting P to cover increased cost 
of production 

• Process of W and P adjustment continues until economy back at full 
employment level of output 
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From the Phillips Curve to the AS Curve 

• The transition from the PC 
to the AS curve requires four 
steps: 

1. Translate output to employment 
2. Link prices firms charge to 

costs 
3. Use Phillips curve relationship 

between W and E 
4. Combine 1-3 to derive upward 

sloping AS curve 

Translate output to employment 
• Close relationship between 

unemployment/employment 
and output in SR 

• Okun’s Law defines this 
relationship: 

                                     (6) 
 

• Estimate ω to be close to 2 
→ each point of u costs 2% 
points of GDP 
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From the Phillips Curve to the AS Curve 

• The transition from the PC 
to the AS curve requires four 
steps: 

1. Translate output to employment 
2. Link prices firms charge to 

costs 
3. Use Phillips curve relationship 

between W and E 
4. Combine 1-3 to derive upward 

sloping AS curve 

Link prices to costs 
• Firms supply output at a 

price that at least covers costs 
of production 

• Assuming N is the only cost of 
production, if each unit of N 
produces a units of output, the 
labor costs of production per 
unit is W/a 

• Firms set price as a markup, z, 
on labor costs:  

 
                                  (7) 
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From the Phillips Curve to the AS Curve 

• The transition from the PC 
to the AS curve requires four 
steps: 

1. Translate output to employment 
2. Link prices firms charge to 

costs 
3. Use Phillips curve relationship 

between W and E 
4. Combine 1-3 to derive upward 

sloping AS curve 

PC, wages and employment 
 

• PC in equation 2(b) gives 
wage increases as a function 
of πe and (u – u*) 
 
 

 
 where  
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From the Phillips Curve to the AS Curve 

• The transition from the PC 
to the AS curve requires four 
steps: 

 
1. Translate output to employment 
2. Link prices firms charge to 

costs 
3. Use Phillips curve relationship 

between W and E 
4. Combine 1-3 to derive upward 

sloping AS curve 

The Aggregate Supply curve 
 

• Combining (2b), (6), and (7) 
yields:  

                                          (8) 
 

• Often replace (8) with an 
approximate version: 

                                           (9) 

 which is the equation for the 
aggregate supply curve 
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From the Phillips Curve to the AS Curve 

                                                                                                
                                            
• Figure 6-8 shows AS curve 

implied by equation (9) 
• If Y > Y*, next period the AS 

curve will shift up to AS’ 
• If Y < Y*, next period AS will 

shift down to AS’’ 
 
NOTE: These are the same 
properties as the WN curve 

[Insert Figure 6-8 here] [ ])(1 *
11 YYPP e

tt −+= ++ λ
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Supply Shocks 

• A supply shock is a 
disturbance in the economy 
whose first impact is a shift in 
the AS curve 

• An adverse supply shock is one 
that shifts AS inwards (as in 
Figure 6-10) 

• As AS shifts to AS’, equilibrium 
shifts from E to E’ and prices 
increase while output falls 

• The u at E’ forces wages and 
prices down until return to E, but 
process is slow 

[Insert Figure 6-10 here] 
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Supply Shocks 

• After the shock: 
• Economy returns to the full 

employment level of employment 
• Price level is the same as it was 

before the shock 
• Nominal wages are LOWER due 

to the increased u at the onset of 
the shock 

• Real wages must also fall 
 
 
                        where w is the real 

wage and W is the nominal wage 
 

 

[Insert Figure 6-10 here] 
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Supply Shocks 

• Figure 6-10 also shows the 
impact of AD policy after an 
adverse supply shock 

• Suppose G increases (to AD’): 
• Economy could move to E* if 

increase enough 
• Such shifts are 

“accommodating policies” 
since accommodate the fall in 
the real wage at the existing 
nominal wage 

• Added inflation, although 
reduce u from AS shock 

 
 

[Insert Figure 6-10 here] 
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Introduction 

• So far have focused on how various economic factors 
determine output, prices, unemployment, and inflation 
→ now examine the consequences of inflation and 
unemployment and the tradeoff between them 

• What are the “big picture” costs of moderate inflation 
and unemployment rates? 

• There are two major costs of unemployment: 
1. Lost production 
2. Undesirable effects on the distribution of income 

• The costs of inflation depend on the type: 
→ Unanticipated inflation creates significant redistribution of wealth 
→ Impact of anticipated inflation, especially of moderate levels, is 

small  
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Unemployment 

• The greatest single cost of 
unemployment is lost 
production → people who 
can’t work don’t produce 

• This cost is large: a recession can 
easily cost 3-5% of GDP and 
hundreds of billions of dollars 

• Okun’s law states that 1 extra 
point of unemployment costs 2% 
of GDP [See Figure 7-1] 

• Costs are borne unevenly, and 
largely by those who lose their 
jobs 

• Workers just entering the labor 
force and teenagers are amongst 
the hardest hit 

[Insert Figure 7-1 here] 
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Inflation 

• Costs of extremely high inflation are easy to see  
• M lubricates the economy → if P increase dramatically: 

• money is no longer a useful medium of exchange 
• output can drop substantially 

• Costs of low, single-digit inflation are more difficult to 
identify 

• Unanticipated inflation has a distributional cost:  
• debtors benefit by repaying in cheaper dollars 
• creditors suffer by being repaid in cheaper dollars 
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The Anatomy of Unemployment 

• Research has revealed five key characteristics of 
unemployment in the U.S. 

1. There are large variations in unemployment rates across 
groups defined by age, race, or experience. 

2. There is high turnover in the labor market.  Flows into and out 
of employment and unemployment are high relative to the 
numbers of employed or unemployed. 

3. A significant part of this turnover is cyclical: Layoffs and 
separations are high during recessions, and voluntary quits are 
high during booms. 

4. Most people who become unemployed in any given month 
remain unemployed for only a short time. 

5. Much of the U.S. unemployment consists of people who will 
be unemployed for quite a long time. 
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The Anatomy of Unemployment 

• The size of the labor force is 
determined from surveys by 
the BLS 

• Labor force = unemployed (U) 
+ employed (E) 

• Unemployed is one who is 
out of work and who either 

1. Has actively looked for work 
during the previous 4 weeks OR 

2. Is waiting to be recalled to a job 
after having been laid off 

[Insert Table 7-2 here] 
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The Anatomy of Unemployment 

• The size of the labor force is 
determined from surveys by 
the BLS 

• Labor force = unemployed (U) 
+ employed (E) 

• Employed person is one who 
during the reference week: 

1. Did at least one hour of work 
for pay in the last week 

2. Worked at least 15 hours as an 
unpaid worker for an enterprise 
owned by a family member   
OR 

3. Was not working, but only 
temporarily absent from work 
(ex. vacation or maturity leave) 
 

[Insert Table 7-2 here] 
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The Unemployment Pool 

• At any point in time there is a given number, or pool,  
 of unemployed people, and there are flows in and out of 

the unemployment pool. 
• A person can become unemployed for one of four 

reasons: 
1. He/she may be a new entrant or reentrant into the LF 
2. The person may quit a job in order to look for other employment 

and may register as unemployed while searching 
3. The person may be laid off 
4. The worker may lose a job (fired or firm closes) 
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The Unemployment Pool 

• At any point in time there is a given number, or pool, of 
unemployed people, and there are flows in and out of the 
unemployment pool. 

• There are three ways of moving out of the unemployment pool: 
1. A person may be hired into a new job 
2. Someone laid off may be recalled  
3. An unemployed person may stop looking for a job, and thus move out of 

the labor force 

• Unemployment is rising when more people are entering the pool 
than leaving 

• Job losses account for half of new unemployment; voluntary separations, 
new entrants, and reentrants into the LF account for the other half 
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Variation in Unemployment  
Across Groups 

• The aggregate unemployment rate tells us the share of the 
labor force that is unemployed 

• The aggregate number conceals wide variations across various 
segments of the population 

• Teenagers have much higher unemployment rates than older 
workers 

• Black unemployment is higher than that of their white cohorts 
• Female unemployment was higher than male unemployment 

through the 1970s, but currently approximately equal 
• The relationship between the aggregate unemployment 

rate, u, and that of groups is:                                (1), where 
wi are the fraction of the civilian LF that falls within a specific 
group 

nnuwuwuwu +++= ...2211
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Variation in Unemployment  
Across Groups 

 
    [Insert Figure 7-2 here] 
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Cyclical and Frictional Unemployment 

• Frictional unemployment is the unemployment that exists 
when the economy is at full employment 

• Results from the structure of the labor market, including: 
 The nature of jobs in the economy 
 Social habits  
 Labor market institutions 
→Frictional unemployment rate = natural rate of unemployment 

• Cyclical unemployment is unemployment in excess of 
frictional unemployment 

• Occurs when output is below the full employment level 
• The presence of cyclical unemployment indicates a downturn in 

the economy 
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Labor Market Flows 

• Labor market turnover, flows 
into and out of unemployment 
and employment and between 
jobs, is large 

• Table 7-3 shows the average of 
monthly flows in 2005 into and 
out of employment within the 
manufacturing sector 
 Added 2.4 individuals per 100 

employees to payrolls 
 Removed 2.6 individuals per 100 

employees from payrolls 
 

[Insert Table 7-3 here] 

People are taking and leaving jobs. 
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Duration of Unemployment 

• Another issue to consider when 
examining unemployment is 
the duration of unemployment 
spells 

• A spell of unemployment is a 
period in which an individual 
remains continuously unemployed 

• The duration of unemployment is 
the average length of time a 
person remains unemployed 

• Table 7-4 shows the duration 
of unemployment for 2000 and 
2003 

 

[Insert Table 7-4 here] 
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Determinants of the Natural Rate 

• The determinants of the natural rate of unemployment, u*, 
can be thought of in terms of the duration and frequency 
of unemployment 

• The duration of unemployment depends on cyclical factors and 
on the following structural characteristics of the labor market: 
 The organization of the labor market, including the presence or 

absence of employment agencies, youth employment services, etc. 
 The demographic makeup of the labor force 
 The ability and desire of the unemployed to keep looking for a 

better job, which depends in part on the availability of 
unemployment benefits 
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Determinants of the Natural Rate 

• The determinants of the natural rate of unemployment, u*, 
can be thought of in terms of the duration and frequency 
of unemployment 

• The frequency of unemployment is the average number of times 
per period that workers become unemployed 

• There are two basic determinants of the frequency of 
unemployment: 
 Variability of the demand for labor across different firms in the economy 
 The rate at which new workers enter the labor force, since new potential 

workers begin as unemployed workers 

• The three determinants of duration and the two 
determinants of frequency of unemployment are the basic 
determinants of the natural rate of unemployment 
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Estimates of the Natural Rate 

• The equation for the natural rate of unemployment is 
similar to equation (1):                                      (2)  

• Equation (2) says that the natural rate is the weighted average of 
the natural rates of unemployment of the subgroups in the LF 

• Several adjustments are needed to account for: 
 Changing composition of the LF, including increasing share of teenagers 
 Changes in the fundamental determinants of the natural rate, including 

unemployment benefits 

• The Congressional Budget Office (CBO) provides an 
official full-employment-unemployment rate estimate 

• If actual unemployment rate is above natural rate, u > u*, Y < Y* 
• If actual unemployment rate is below natural rate, u < u*, Y > Y* 

**
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Estimates of the Natural Rate 

 
 
   [Insert Figure 7-3 here] 
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Hysteresis and the Rising Natural Rate 
of Unemployment 

• Between 1973 and 1988 the U.S. unemployment rate stayed well 
above the natural rate estimated using the demographic adjustment 
method 

• Some economists argue that the unemployment rate over long periods cannot 
move too far from the natural rate → the natural rate must have increased 
over this time period 

WHY? 

• One explanation is unemployment hysteresis: extended periods of 
high unemployment raise the natural rate 

• Unemployed might become accustomed to not working 
• Unemployed could become discouraged and not vigorously seek work 
• Long unemployment spells might signal to firms that a worker is undesirable, 

and the firms might avoid hiring such workers 
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Unemployment Benefits 

• Unemployment benefits increase the rate of 
unemployment in two ways: 

1. Unemployment benefits allow for longer job searches 
2. Lessens the severity of being in and out of jobs 

• Unemployment benefits increase the measured 
unemployment rate through reporting effects 

 In order to collect unemployment insurance, a person must be 
considered “in the labor force,” or actively seeking work → 
some seek work even if they do not really want the job to be 
counted as unemployed 
→ One estimate suggests that reporting effects raise the 

unemployment rate by about half a percentage point 
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The Costs of Unemployment 

• Unemployed persons suffer both from their income loss 
and from the related social problems that long periods of 
unemployment cause 

• Costs of cyclical unemployment:  
 Okun’s law tells us that every 1 point increase in unemployment 

reduces output by 2 % points 
 Distributional impact of unemployment may be more dire for some 

groups than others (Ex. Teenagers vs. older workers) 
 In addition to lost output from unemployment, there is reduced tax 

revenues 
Social costs of unemployment: 
  include increased divorce rates, suicide rates, and depression 
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The Costs of Inflation 

• Perfectly anticipated inflation: Suppose an economy has 
been experiencing inflation of 5% and the anticipated rate 
of inflation is also 5%, then all contracts will build in the 
expected 5% inflation 

• Nominal interest rates account for the inflation 
• Long term labor contracts account for the inflation 
• Tax brackets are typically adjusted to account for the inflation 
→Inflation has no real costs, except for two qualifications: 
 The costs of holding currency rise along with the rate of inflation, 

and the demand for currency decreases 
 Menu costs of inflation 
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The Costs of Inflation 

• Imperfectly anticipated inflation: full adjustment to 
inflation does not describe economies in the real world → 
imperfectly anticipated 

• Most contracts are written in nominal terms 
• If inflation is unexpectedly high, debtors repay loans in cheaper 

dollars 
• If inflation in unexpectedly low, debtors repay loans in more 

valuable dollars (take a loss) 
→The possibility of unexpected inflation introduces an element   

of risk, which might prevent some from making some exchanges 
they otherwise would undertake 

→Unanticipated inflation redistributes wealth and income 
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Inflation and Indexation 

• In counties where inflation rates are high and uncertain, 
long-term borrowing using nominal debt becomes 
impossible: lenders are simply too uncertain about the 
real value of the repayments they will receive  

• In such countries governments issue indexed debt: a bond is 
indexed to the the price level when either the interest rate or the 
principle or both are adjusted for inflation 

• The holder of the indexed bond will typically receive interest equal 
to the stated real rate plus the actual inflation rate → risk reducing 

• Some formal labor contracts include cost of living 
adjustment (COLA) provisions 

• Link increases in money wages to increases in the price level  
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Inflation and Indexation 

• Suppose real material prices increase, and firms pass these cost 
increases on as higher prices of final goods 

• Consumer prices will increase 
• Under a system of wage indexation, wages will also rise → this leads to  

further price, materials-cost, and wage increases 
→ Indexation in this example feeds an inflation spiral  

• Need to differentiate between supply and demand shocks to 
understand the consequences of wage indexation 

• In the case of a demand shock, there is a “pure” inflation disturbance and 
firms can afford to pay the same real wages and will not be affected by 
indexation 

• In the case of a supply shock, real wages fall, and full indexation prevents this 
from happening 

→ Wage indexation complicates the adjustment of an economy to supply 
shocks 
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Inflation and Indexation 

• Many have argued that the government should adopt 
indexation on a broad scale, including bonds and the 
tax system because: 

 Inflation would be easier to live with 
 Costs of unanticipated inflation would disappear 

• Governments have been reluctant to index for three 
reasons: 

1. Indexing makes it harder for the economy to adjust to shocks 
whenever changes in relative prices are needed 

2. Indexing adds another layer of calculation to most contracts 
3. Indexation will weaken the political will to fight inflation, lead 

to higher inflation, and perhaps make the economy worse off 
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Introduction 

• Focus of this chapter is monetary policy 
• Examine how the central bank sets interest rates in order to 

control aggregate demand 
• Begin with a “media level” description of the operation of 

central bank policy (who, what, why, when, and how) 
• Fundamentally, the central bank moves interest rates in response 

to deviations of output and inflation from desired levels → a 
notion that is summarized by the Taylor rule 

• Finally, discuss how the central bank decides how much 
to move interest rates 
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The “Who” of Policy 

• Although both fiscal and monetary policy can be used to 
fine tune the economy, as a practical matter, most short-
run fine tuning is done with monetary policy 

• The “who” of stabilization policy  = central bank 
• In the U.S., the central bank is the Federal Reserve Bank 
• Formally, U.S. monetary policy is established by vote of the 

Fed’s Open Market Committee (FOMC) 
• The chair (currently Ben Bernanke) can typically swing that vote 
• In other countries, the formal decision making authority is vested 

solely in the governor of the central bank 



8-5 

The “What” of Policy 

• What the Fed actually does is set a key interest rate in the 
economy – the federal funds rate 

• Raising interest rates tends to cool off the economy 
• Lowering interest rates tends to heat up the economy 

• Lower interest rates encourage greater investment 
spending and greater spending on some consumption 
goods, thus increasing AD 

• Monetary policy works through AD 
• Monetary policy has little influence on AS 
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The “Why” of Policy 

• Central banks choose short-run policy with two goals in 
mind: 

1. Maintain high economic activity 
2. Maintain low inflation rates 

 → An obvious conflict between these goals 
• Additional conflict between central bank’s preferences 

and capabilities 
• Except at high inflation rates, boosting economic activity does 

much more to enhance economic welfare than does controlling 
inflation →  Due to the different slopes of the SRAS and 
LRAS 

• Central banks focus on stabilizing economic activity around a 
sustainable goal (Y*) and have moved toward inflation targeting 
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“When” Policy Is Made 

• FOMC meets every six weeks and sets the federal funds 
rate 

• Fed tries not to “surprise” markets 
• Sends advance signals of the likely future path of interest rates 

• At each meeting appropriate language is chosen to describe the 
Fed’s thinking about the near future 

• Markets listen to these words closely and react to the signals that 
they send 

• Current Fed chair Ben Bernanke has emphasized the need 
to increase such transparency 
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“How” Policy Is Implemented 

• Fed “sets” the interest rate by buying or selling Treasury 
bills to lower or raise the interest rate 

• The Fed buys Treasury bills with money it prints 
(electronically) 

• Lowering interest rates means increasing the money supply 
• The increased money supply results, eventually, in increased 

prices 
• In chapter 10 we will see how the increased money 

supply moves out the LM curve 
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Policy as a Rule 

• When central bank sets the interest rate, makes a decision 
on the current economic situation 

• Useful to set that decision within the overall framework of a 
monetary policy rule 

• A general format of a monetary policy rule is: 
                                                                                                 (1) 
 

 → r* is the real, “natural” rate of interest, corresponding to the 
real interest rate we would observe if the economy operating at 
the full employment level of output 

 → Π* is the Fed’s target rate of inflation  
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Policy as a Rule 

 
 

• If α and β are large, then the monetary rule dictates 
aggressive responses to excess inflation and to economic 
booms 

• If α is large relative to β, then the monetary authority will 
respond much more aggressively to inflation than it will 
to the level of economic activity 

• The case of β=0 corresponds to pure inflation targeting 
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Equation (1) is the Taylor rule 
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Interest Rates and Aggregate Demand 

• Higher interest rates raise the 
opportunity cost of purchasing 
goods for investment and 
consumption → reducing 
demand 

• Ignoring all other elements that 
affect aggregate demand, we 
can write:  

                                                           (2) 
 If the Fed raises interest rates, the AD 

curve shifts to the left, as shown in 
Figure 8-1 
 Higher interest rates lower prices, 

but also reduce economic activity 

[Insert Figure 8-1 here] 

)()()( iADNXGiIiCY =+++=
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Calculating How to Hit the Target 

• Steps taken by a policy maker are: 
• Determining where output and the price level should be (or 

employment and inflation) 
• Determining how much they need to shift AD or AS to hit those 

targets 
• Determining how large a policy change is required to move the 

AD or AS the necessary distance 
• Box 8-3 works out an example of this sort of policy 

formulation 
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Calculating How to Hit the Target 

[Insert Box 8-3 here] 
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Introduction 

• One of the central questions in macroeconomics is why output 
fluctuates around its potential level 

• In business cycle booms and recessions, output rises and falls relative to the 
trend of potential output 

• This chapter offers a first theory of these fluctuations in real output 
relative to trend  

• Cornerstone of this model is the mutual interaction between output and 
spending: spending determines output and income, but output and income 
also determine spending 

• The Keynesian model of income determination develops the theory 
of AD 

• Assume that prices do not change at all and that firms are willing to sell any 
amount of output at the given level of prices → AS curve is flat 
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AD and Equilibrium Output 

• AD is the total amount of goods demanded in the 
economy:                                (1) 

• Output is at its equilibrium level when the quantity of 
output produced is equal to the quantity demanded, or 

                                                    (2) 

• When AD is not equal to output there is unplanned 
inventory investment or disinvestment:                   (3), 
where IU is unplanned additions to inventory 

• If IU > 0, firms cut back on production until output and AD are 
again in equilibrium    

NXGICAD +++=

NXGICADY +++==

ADYIU −=
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The Consumption Function 

• Consumption is the largest component of AD 
• Consumption is not constant, but increases with income → the 

relationship between between consumption and income is 
described by the consumption function 

• If C is consumption and Y is income, the consumption function 
is                       (4), where           and                      

• The intercept of equation (4) is the level of consumption when 
income is zero → this is greater than zero since there is a 
subsistence level of consumption 

• The slope of equation (4) is known as the marginal propensity to 
consume (MPC) → the increase in consumption per unit 
increase in income 

cYCC += 0>C 10 << c
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The Consumption Function 

    
 
    [Insert Figure 9-1 here] 
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Consumption and Savings 

• Income is either spent or saved → a theory that explains 
consumption is equivalently explaining the behavior of 
saving 

• More formally,                    (5) → a budget constraint  
• Combining (4) and (5) yields the savings function:  
                                                        (6) 

• Saving is an increasing function of the level of income because 
the marginal propensity to save (MPS), s = 1-c, is positive 

• Savings increases as income rises 
• Ex. If MPS is 0.1, for every extra dollar of income, savings 

increases by $0.10 OR consumers save 10% of an extra dollar of 
income 

CYS −≡

YcCcYCYCYS )1( −+−=−−=−≡
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Consumption, AD, and  
Autonomous Spending 

• Now we incorporate the other components of AD: G, I, 
taxes, and foreign trade (assume autonomous) 

• Consumption now depends on disposable income,  
                                  (7) and                                                       (8)  

• AD then becomes 
 

                                                                                         (9)  
 
   
  where A is independent of the level of income, or   

autonomous 

TRTAYYD +−= )( TATRYcCcYDCC −++=+=
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Consumption, AD, and  
Autonomous Spending 

   
 
    [Insert Figure 9-2 here] 
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Equilibrium Income and Output 

• Equilibrium occurs where 
Y=AD, which is illustrated by 
the 45° line in Figure 9-2 → 
point E 

• The arrows in Figure 9-2 show 
how the economy reaches 
equilibrium 

• At any level of output below Y0, 
firms’ inventories decline, and 
they increase production 

• At any level of output above Y0, 
firms’ inventories increase, and 
they decrease production 

 

[Insert Figure 9-2 here again] 

Process continues until reach Y0 
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The Formula for Equilibrium Output 

• Can solve for the equilibrium level of output, Y0, 
algebraically: 

• The equilibrium condition is Y = AD (10) 

• Substituting (9) into (10) yields                 (11)  
• Solve for Y to find the equilibrium level of output: 

 
                                                         (12) 
 
 
 

 

cYAY +=

A
c

Y

AcY
AcYY

)1(
1
)1(

0 −
=

=−

=−

The equilibrium level of output is higher the larger the  
MPC and the higher the level of autonomous spending. 
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The Formula for Equilibrium Output 

• Equation (12) shows the level of output as a function of 
the MPC and A 

• Frequently we are interested in knowing how a change in some 
component of autonomous spending would change output  

• Relate changes in output to changes in autonomous spending 
through                       (13)  

 
• Ex. If the MPC = 0.9, then 1/(1-c) = 10 → an increase in 

government spending by $1 billion results in an increase in output 
by $10 billion 

• Recipients of increased government spending increase their own spending, the 
recipients of that spending increase their spending and so on 

A
c

Y ∆
−

=∆
)1(

1
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Saving and Investment 

• In equilibrium, planned 
investment equals saving in an 
economy with no government 
or trade 

• In figure 9-2, the vertical distance 
between the AD and consumption 
schedules is equal to planned 
investment spending, I 

• The vertical distance between the 
consumption schedule and the 45° 
line measures saving at each level 
of income  

    → at Y0 the two vertical distances  
are equal and S = I 

[Insert Figure 9-2 here again] 
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Saving and Investment 

• The equality between planned investment and saving can 
be seen directly from national income accounting 

• Income is either spent or saved: 
• Without G or trade, 
• Putting the two together: 

 
• With government and foreign trade in the model: 

• Income is either spent, saved, or paid in taxes: 
• Complete aggregate demand is 
• Putting the two together: 
                                                                                                (14)     

SCY +=
ICY +=

IS
ICSC

=
+=+

TRTASCY −++=
NXGICAD +++=

NXGTRTASI
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The Multiplier 

• By how much does a $1 
increase in autonomous 
spending raise the equilibrium 
level of income? → The 
answer is not $1 

• Out of an additional dollar in 
income, $c is consumed 

• Output increases to meet this 
increased expenditure, making the 
total change in output (1+c) 

• The expansion in output and 
income, will result in further 
increases → process continues 

 

[Insert Table 9-1 here] 

The steps in the process are 
shown in Table 9-1. 
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The Multiplier 

• If we write out the successive rounds of increased 
spending, starting with the initial increase in autonomous 
demand, we have:                                               (15)  
 

• This is a geometric series, where c < 1, that simplifies to: 
                                                                                      (16) 
 

• The multiple 1/(1-c) is the multiplier 
• The multiplier = amount by which equilibrium output changes 

when autonomous aggregate demand increases by 1 unit 
• The general definition of the multiplier is                              (17) 
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The Multiplier 

• Figure 9-3 provides a graphical 
interpretation of the effects of 
an increase in autonomous 
spending on the equilibrium 
level of output 

• The initial equilibrium is at point 
E, with income at Y0 

• If autonomous spending increases, 
the AD curve shifts up by       , 
and income increases to Y’ 

• The new equilibrium is at E’ with  
income at                         

[Insert Figure 9-3 here] 
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The Government Sector 

• The government affects the level of equilibrium output 
in two ways: 

1. Government expenditures (component of AD) 
2. Taxes and transfers 

• Fiscal policy is the policy of the government with 
regards to G, TR, and TA 

• Assume G and TR are constant, and that there is a proportional 
income tax (t) 

• The consumption function becomes:                                  (19)   
 YtccTRC

tYTRYcCC
)1(

)(
−++=

−++=

The MPC out of income  
becomes c(1-t) 



9-19 

The Government Sector 

• Combining (19) with AD: 
                                                                                        (20) 
 

• Using the equilibrium condition, Y=AD, and equation 
(19), the equilibrium level of output is: 
 

                                                       (21) 
 

• The presence of the government sector flattens the AD 
curve and reduces the multiplier to  
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Income Taxes as an Automatic Stabilizer 

• Automatic stabilizer is any mechanism in the economy 
that automatically (without case-by-case government 
intervention) reduces the amount by which output 
changes in response to a change in autonomous demand 

• One explanation of the business cycle is that it is caused by 
shifts in autonomous demand, especially investment 

• Swings in investment demand have a smaller effect on output 
when automatic stabilizers are in place (ex. Proportional income 
tax) 

• Unemployment benefits are another example of an automatic 
stabilizer → enables unemployed to continue consuming even 
though they do not have a job 
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Effects of a Change in Fiscal Policy 

• Suppose government 
expenditures increase 

• Results in a change in 
autonomous spending and shifts 
the AD schedule upward by the 
amount of that change 

• At the initial level of output, Y0, 
the demand for goods > output, 
and firms increase production 
until reach new equilibrium (E’) 

• How much does income 
expand?  The change in 
equilibrium income is   

                                       (22) 

[Insert Figure 9-3 here] 
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Effects of a Change in Fiscal Policy 

                                             (22) 
 

• A $1 increase in G will lead to 
an increase in income in excess 
of a dollar 

• If c = 0.80 and t = 0.25, the 
multiplier is 2.5 

→ A $1 increase in G results in an 
increase in equilibrium income of 
$2.50 

→ ∆G and ∆Y shown in Figure 9-3  

[Insert Figure 9-3 here] GG
tc
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Expansionary fiscal policy measure 
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Effects of a Change in Fiscal Policy 

• Suppose government increases TR instead 
• Autonomous spending would increase by only c∆TR, so output 

would increase by αG c∆TR 
• The multiplier for transfer payments is smaller than that for G by 

a factor of c 
• Part of any increase in TR is saved (since considered income)  

• If the government increases marginal tax rates, two things 
happen: 

• The direct effect is that AD is reduced since disposable income 
decreases, and thus consumption falls 

• The multiplier is smaller, and the shock will have a smaller 
effect on AD                                             
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The Budget 

• Government budget deficits have 
been the norm in the U.S. since the 
1960s 

• Is there a reason for concern over a 
budget deficit? 

• The fear is that the government’s 
borrowing makes it difficult for 
private firms to borrow and invest → 
slows economic growth 

• The budget surplus is the excess of 
the government’s revenues, TA, over 
its initial expenditures consisting of 
purchases of goods and services and 
TR:                                   (24) 

• A negative budget surplus is a budget 
deficit 

[Insert Figure 9-5 here] 

TRGTABS −−≡
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The Budget 

• If TA = tY, the budget surplus 
is defined as:                       

                                                (24a) 

• Figure 9-6 plots the BS as a 
function of the level of income 
for given G, TR, and t 

• At low levels of income, the 
budget is in deficit since spends 
more than it receives in income 

• At high levels of income, the 
budget is in surplus since the 
government receives more in 
income than it spends  

[Insert Figure 9-6 here] 

TRGtYBS −−≡
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The Budget 

• If TA = tY, the budget surplus 
is defined as:                       

                                                (24a) 

• Figure 9-6 shows that the 
budget deficit depends not only 
on the government’s policy 
choices (G, t, and TR), but also 
on anything else that shifts the 
level of income 

• Ex. Suppose that there is an 
increase in I demand that 
increases the level of output → 
budget deficit will fall as tax 
revenues increase 

[Insert Figure 9-6 here] 
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Effects of Government Purchases  
and Tax Changes on the BS 

• How do changes in fiscal policy affect the budget? OR 
Must an increase in G reduce the BS?  

• An increase in G reduces the surplus, but also increases income, 
and thus tax revenues 

→Possibility that increased tax collections > increase in G 
• The change in income due to increased G is equal to 
                      , a fraction of which is collected in taxes 

• Tax revenues increases by 
• The change in BS is 
                                                                (25)   
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Introduction 

• Money plays a central role in the determination of income 
and employment 

• Interest rates are a significant determinant of aggregate spending 
→ Fed controls the money supply in the United States 

• The stock of money, interest rates, and the Fed were noticeably 
absent from the model developed in the last chapter 

• This chapter: 
  introduces money and monetary policy 
 builds an explicit framework of analysis within which to study 

the interaction of goods markets and assets market 
 What determines interest rates? 
 What is the role of interest rates in the business cycle? 
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Introduction 

• Figure 10-1 shows the interest 
rate on Treasury bills = the 
payment received by someone 
who lends to the U.S. 
government 

• Ex. At an interest rate of 5%, a 
$100 loan to the government will 
earn $5 in interest  

• Figure 10-1 shows that interest 
rates:  
 Are high just before a 

recession 
 Drop during the recession 
 Rise during the recovery 

[Insert Figure 10-1 here] 
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Introduction 

• Figure 10-2 shows the strong 
link between money and output 
growth 

• This chapter explores the link 
from money to interest rates to 
output 

• IS-LM model is the core of 
short-run macroeconomics 

• Maintains the details of earlier 
model, but adds the interest rate as 
an additional determinant of 
aggregate demand 

• Includes the goods market and the 
money market, and their link 
through interest rates and income 

[Insert Figure 10-2 here] 
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Introduction 

[Insert Figure 10-3 here] 
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The Goods Market and the IS Curve 

• The IS curve shows combinations of interest rates  
 and levels of output such that planned spending equals 

income 
• Derived in two steps: 

1. Link between interest rates and investment 
2. Link between investment demand and AD 

• Investment is no longer treated as exogenous, but 
dependent upon interest rates (endogenous) 

• Investment demand is lower the higher are interest rates 
• Interest rates are the cost of borrowing money 
• Increased interest rates raise the price to firms of borrowing for 

capital equipment → reduce the quantity of investment demand 
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Investment and the Interest Rate 

• The investment spending 
function can be specified as: 

                    where b > 0  (1) 
• i = rate of interest  
• b = the responsiveness of 

investment spending to the 
interest rate 

•      = autonomous investment 
spending 

• Figure 10-4 illustrates the 
investment schedule of 
equation (1) 

• Negative slope reflects 
assumption that a reduction in i  
increases the quantity of I 
 
 

[Insert Figure 10-4 here] 

biII −=
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Investment and the Interest Rate 

                                      (1) 
• The position of the I schedule 

is determined by: 
• The slope, b 

 If investment is highly 
responsive to i, the investment 
schedule is almost flat 

 If investment responds little to 
i, the investment schedule is 
close to vertical 

• Level of autonomous spending 
 An increase in    shifts the 

investment schedule out 
 A decrease in     shifts the 

investment schedule in 

[Insert Figure 10-4 here] biII −=

I

I
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The Interest Rate and AD: The IS Curve 

• Need to modify the AD function of the last chapter to 
reflect the new planned investment spending schedule 
 

                                                                                        
                                                                           
                                                                            (2) 

An increase in i reduces AD for a given level of income 
At any given level of i, can determine the equilibrium level of 

income and output as in Chapter 9 
 A change in i  will change the equilibrium 
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The Interest Rate and AD: The IS Curve 

                                           (2) 
• Derive the IS curve using 

figure 10-5 
 For a given interest rate, i1, the 

last term in equation (2) is 
constant → can draw the AD 
function with an intercept of  
 
 The equilibrium level of 

income is Y1 at point E1 
 Plot the pair (i1, Y1) in the bottom 

panel as point E1 → a point on the 
IS curve 
 Combination of i  and Y that 

clears the goods market 

[Insert Figure 10-5 here] biYtcAAD −−+= )1(

1biA −
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The Interest Rate and AD: The IS Curve 

                                           (2) 

• Derive the IS curve using 
figure 10-5 
 Consider a lower interest rate, i2 
 Shifts the AD curve upward to 

AD’ with an intercept of 
 
 Given the increase in AD, the 

equilibrium shifts to point E2, 
with an associated income level of  
Y2 

 Plot the pair (i2, Y2) in panel (b) 
for another point on the IS curve  

[Insert Figure 10-5 here again] biYtcAAD −−+= )1(

2biA −
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The Interest Rate and AD: The IS Curve 

• We can apply the same 
procedure to all levels of i to 
generate additional points on 
the IS curve 

• All points on the IS curve 
represent combinations of i and 
income at which the goods market 
clears → goods market 
equilibrium schedule 

• Figure 10-5 shows the negative 
relationship between i and Y 

• Downward sloping IS curve                                            

[Insert Figure 10-5 here again] 
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The Interest Rate and AD: The IS Curve 

• We can also derive the IS curve using the goods market 
equilibrium condition:  

                                                               (4) 

 
 

                                                        (5) 

   
  where                   , the multiplier from Chapter 9  
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Equation (5) is the equation for the IS curve. 
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The Slope of the IS Curve 

• The steepness of the IS curve depends on: 
• How sensitive investment spending is to changes in i 
• The multiplier, αG 

• Suppose investment spending is very sensitive to i → the 
slope, b, is large 

• A given change in i  produces a large change in AD (large shift) 
• A large shift in AD produces a large change in Y 
• A large change in Y resulting from a given change in i → IS 

curve is relatively flat 
• If investment spending is not very sensitive to i, the IS 

curve is relatively steep  
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The Role of the Multiplier 

• Figure 10-6 shows the AD 
curves corresponding to 
different multipliers 

• The coefficient c on the solid 
black AD curve is smaller than 
that on the dashed AD curve → 
multiplier larger on the dashed 
AD curves 

• A given reduction in i to i2 
raises the intercept of the AD 
curves by the same vertical 
distance 

• Because of the different 
multipliers, income rises to Y’2 on 
the dashed line and Y2 on the 
solid line 

[Insert Figure 10-6 here] 
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The Role of the Multiplier 

• The smaller the sensitivity of investment spending to the 
interest rate AND the smaller the multiplier, the steeper 
the IS curve 

• This can be seen in equation (5):  
• We can solve equation (5) for i:  

)( biAY G −=α
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For a given change in Y, the 
associated change in i will be 
larger in size as b is smaller 
and as the multiplier is smaller. 
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The Position of the IS Curve 

• Figure 10-7 shows two 
different IS curves → differ by 
levels of autonomous spending 

• Initial AD with      and i1 → 
corresponding point E1 on IS 
curve in Figure 10-7 (b) 

• If autonomous spending increases 
to      , equilibrium level of 
income increases at i1 → point E2 
in panel 10-7 (b), shifting out IS 

• The change in income as a 
result from a change in 
autonomous spending is  

[Insert Figure 10-7 here] 
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The Money Market and the LM Curve 

• The LM curve shows combinations of interest rates and 
levels of output such that money demand equals money 
supply → equilibrium in the money market 

• The LM curve is derived in two steps: 
1. Explain why money demand depends on interest rates and income  

• Theory of real money balances, rather than nominal 

2. Equate money demand with money supply, and find 
combinations of income and interest rates that maintain 
equilibrium in the money market 

• (i, Y) pairs meeting this criteria are points on a given LM curve 
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Demand for Money 

• The demand for money, is a demand for real money 
balances 

• People are concerned with how much their money can buy, 
rather than the number of dollars in their pockets 

• The demand for real balances depends on: 
Real income: people hold money to pay for their purchases, 

which, in turn, depend on income 
 Interest rate: the cost of holding money 
 The higher the interest rate, the more expensive it is to hold money, 

and the less cash will be held at each level of income 

• The demand for money is defined as:                  (6)  hikYL −=
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Demand for Money 

                                            (6) 

• The parameters k and h reflect 
the sensitivity of the demand 
for real balances to the level of 
Y and i  

• The demand function for real 
balances implies that for a 
given level of income, the 
quantity demanded is a 
decreasing function of i  

• Figure 10-8 illustrates the inverse 
relationship between money 
demand and i → money demand 
curve 

[Insert Figure 10-8 here] hikYL −=
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The Supply of Money, Money Market 
Equilibrium, and the LM Curve 

• The nominal quantity of money supplied, M, is controlled by the 
central bank 

• Real money supply is     , where M and P are assumed fixed  

• Figure 10-9 shows combinations of i and Y such that the demand 
for real money balances exactly matches the available supply 

 

     
   [Insert Figure 10-9 here] 

P
M
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The Supply of Money, Money Market 
Equilibrium, and the LM Curve 

• Starting at Y1, the corresponding demand curve for real balances is 
L1 → shown in panel (a) 

• Point E1 is the equilibrium point in the money market 

• Point E1 is recorded in panel (b) as a point on the money market 
equilibrium schedule, or the LM curve 

• (i1, Y1) pair is a point on LM curve 

     
   [Insert Figure 10-9 here] 
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The Supply of Money, Money Market 
Equilibrium, and the LM Curve 

• If income increases to Y2, real money balances increase to be 
higher at every level of i → money demand shifts to L2 

• The interest rate increases to i2 to maintain equilibrium in the money market 
• The new equilibrium is at point E2 

• Record E2 in panel (b) as another point on the LM curve 
• Pair (i2, Y2) is higher up the given LM curve 

 
     
   [Insert Figure 10-9 here] 
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The Supply of Money, Money Market 
Equilibrium, and the LM Curve 

• The LM schedule shows all combinations of interest rates 
and levels of income such that the demand for real 
balances is equal to the supply → money market is in 
equilibrium 

• LM curve is positively sloped:  
 An increase in the interest rate reduces the demand for real 

balances 
 To maintain the demand for real money balances equal to the fixed 

supply, the level of income has to rise 
 
Money market equilibrium implies that an increase in the interest 

rate is accompanied by an increase in the level of income. 
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The Supply of Money, Money Market 
Equilibrium, and the LM Curve 

• The LM curve can be obtained directly by combining the 
demand curve for real balances and the fixed supply of 
real balances 

• For the money market to be in equilibrium, supply must equal 
demand:                       (7) 

 
• Solving for i:                        (7a)  
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The relationship (7a) is the LM curve. 
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The Slope of the LM Curve 

• The steeper the LM curve: 
• The greater the responsiveness of the demand for money to 

income, as measured by k 
• The lower the responsiveness of the demand for money to the 

interest rate, h 
→These points can be confirmed by experimenting with Figure 10-

9 or examining equation (7a),  
 
 

→A given change in income has a larger effect on i, the larger is k 
and the smaller is h 
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 The Position of the LM Curve 

• The real money supply is held constant along the LM curve → a 
change in the real money supply will shift the LM curve 

• Figure 10-10 shows the effect of an increase in money supply 
 Panel (a) shows the demand for real money balances for income level Y1 
 Equilibrium occurs at point E1 with interest rate i1 → corresponding point 

E1 on the LM curve 

    
   [Insert Figure 10-10] 
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 The Position of the LM Curve 

• If real money balances increases, the money supply curve shifts to 
the right  

• To restore equilibrium at the income level Y1, the i must decrease to i2 
• The new equilibrium is at point E2 

• In panel (b), the LM curve shifts to the down and to the right 
• At each level of income, the equilibrium interest rate has to be lower to 

induce people to hold the larger real quantity of money 

     
    [Insert Figure 10-10] 
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Equilibrium and the Goods  
and Money Market 

• The IS and LM schedules 
summarize the conditions that 
have to be satisfied for the 
goods and money markets to 
the in equilibrium 

• How are they brought into 
simultaneous equilibrium? 
 Satisfied at point E in Figure 

10-11, corresponding to the 
pair (i0, Y0) 

• Assumptions: 
• Price level is constant 
• Firms willing to supply whatever 

amount of output is demanded at 
that price level 

 

[Insert Figure 10-11 here] 

Flat SRAS curve 
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Changes in the Equilibrium Levels of 
Income and the Interest Rate 

• The equilibrium levels of 
income and the interest rate 
change when either the IS or 
the LM curve shifts 

• Figure 10-12 shows the effects of 
an increase in autonomous 
spending on equilibrium i and Y 

• Shifts IS curve out by          if 
autonomous investment is the 
source of increased spending 

• The resulting change in Y is 
smaller than the change in 
autonomous spending → due 
to slope of LM curve 

[Insert Figure 10-12 here] 

IG∆α
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Deriving the AD Schedule 

• The AD schedule maps out the 
IS-LM equilibrium holding 
autonomous spending and the 
nominal money supply 
constant and allowing prices to 
vary 

• Suppose prices increase from P1 
to P2 

• M/P decrease from M/P1 to 
M/P2 → LM decreases from 
LM1 to LM2 

• Interest rates increase from i1 
to i2, and decreased output 
from Y1 to Y2 

• Corresponds to lower AD  

[Insert Figure 10-13 here] 
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Deriving the AD Schedule 

• Derive the equation for the AD curve using the equations 
for the IS-LM curves: 
 
 

• Substituting LM equation into the IS equation: 
 
 

                                                                   (8) 
                                                                                               
                                                                                              (8a) 
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Deriving the AD Schedule 

 
 
• Equation (8) shows that AD depends upon: 

1. Autonomous spending 
2. Real money stock 

• Equilibrium income is:  
• Higher the higher the level of autonomous spending 
• Higher the higher the stock of real balances 

• Equation (8) is the AD schedule 
• It summarizes the IS-LM relation, relating Y and P for given 

levels of autonomous spending and nominal balances 
• Since P is in the denominator, AD is downward sloping 
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Introduction 

• In this chapter we use the IS-LM model developed in 
Chapter 10 to show how monetary and fiscal policy work 

• Fiscal policy has its initial impact in the goods market 
• Monetary policy has its initial impact mainly in the assets 

markets 
→Because the goods and assets markets are interconnected, both 

fiscal and monetary policies have effects on both the level of 
output and interest rates 

→Expansionary/contractionary monetary policy moves the LM 
curve to the right/left 

→Expansionary/contractionary fiscal policy moves the IS curve to 
the right/left 
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Monetary Policy 

• The Federal Reserve is 
responsible for monetary 
policy in the U.S. → conducted 
mainly through open market 
operations 

• Open market operations: buying 
and selling of government bonds 
 Fed buys bonds in exchange 

for money → increases the 
stock of money (Fig. 11-3) 

 Fed sells bonds in exchange 
for money paid by purchasers 
of the bonds → reducing the 
money stock 

[Insert Figure 11-3 here] 
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Monetary Policy 

• Consider the process of adjustment to 
the monetary expansion 

• At the initial equilibrium, E, the 
increase in money supply creates an 
excess supply of money 

• The public adjusts by trying to buy 
other assets  

• Asset prices increase, and yields 
decrease → move to point E1 

• Money market clears, with lower 
interest rate 

• Decline in interest rate results in 
excess demand for goods 

• Output expands and move up LM’ 
schedule 

• Final position is at E’ 

[Insert Figure 11-3 here, again] 
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Transition Mechanism 

• Two steps in the transmission mechanism (the process by which changes in 
monetary policy affect AD): 

1. An increase in real balances generates a portfolio disequilibrium 
• At the prevailing interest rate and level of income, people are holding more money than they want 
• Portfolio holders attempt to reduce their money holdings by buying other assets → changes asset 

prices and yields  
• The change in money supply changes interest rates 

2. A change in interest rates affects AD 

 
 
   [Insert Table 11-1 here] 
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The Liquidity Trap 

• Two extreme cases arise when discussing the effects of 
monetary policy on the economy → first is the liquidity 
trap 

• Liquidity trap = a situation in which the public is prepared, at a 
given interest rate, to hold whatever amount of money is 
supplied 

• Implies the LM curve is horizontal → changes in the quantity of 
money do not shift it 

• Monetary policy has no impact on either the interest rate or the 
level of income → monetary policy is powerless  

• Possibility of a liquidity trap at low interest rates is a notion that 
grew out of the theories of English economist John Maynard 
Keynes 
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Banks’ Reluctance to Lend 

• Two extreme cases arise when discussing the effects of 
monetary policy on the economy → second is the 
reluctance of banks to lend 

• Another situation in which monetary policy is powerless to alter 
the economy → break down in the transmission mechanism 

• Despite lower interest rates and increased demand for 
investment, banks may be unwilling to make the loans necessary 
for the investment purchases 

• If banks made prior bad loans that are not repaid, may become 
reluctant to make more, despite demand → prefer instead to lend to 
the government (safer) 
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The Classical Case 

• The opposite of the horizontal LM curve (implies that 
monetary policy cannot affect the level of income) is the 
vertical LM curve 

• If LM is vertical = demand for money is entirely unresponsive to 
the interest rate 

• Recall, the equation for the LM curve is                    (1)    
• If h is zero, then there is a unique level of income corresponding to 

a given real money supply → VERTICAL LM CURVE 

• The vertical LM curve is called the classical case 
• Rewrite equation (1), with h = 0:                     (2)  

• Implies that NGDP depends only on the quantity of money → 
quantity theory of money 

hikY
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The Classical Case 

• When the LM curve is vertical 
1. A given change in the quantity of money has a maximal effect on the 

level of income 
2. Shifts in the IS curve do not affect the level of income  

 
 
 
 

• Vertical LM curve implies the comparative effectiveness of 
monetary policy over fiscal policy 

• “Only money matters” for the determination of output 
• Requires that the demand for money be irresponsive to i → important issue 

in determining the effectiveness of alternative policies 
 

When the LM curve is vertical, monetary policy has  
a maximal effect on the level of income, and fiscal  

policy has no effect on income. 
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Fiscal Policy and Crowding Out 

• The equation for the IS curve is:                    (3)  
• The fiscal policy variables, G and t, are within this definition 

• G is a part of A 
• t is a part of the multiplier 
→Fiscal policy actions, changes in G and t, affect the IS curve 

• Suppose G increases 
• At unchanged interest rates, AD increases 
• To meet increased demand, output must increase 
• At each level of the interest rate, equilibrium income must rise 

by             

)( biAY G −=α
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Fiscal Policy and Crowding Out 

• If the economy is initially in 
equilibrium at E, if government 
expenditures increases, 
equilibrium moves to E” 

• The goods market is in 
equilibrium at E”, but the money 
market is not: 

• Because Y has increased, the 
demand for money also 
increases → interest rate 
increases 

• Firms’ planned investment 
spending declines at higher 
interest rates and AD falls off 
→ move up the LM curve to 
E’ 

[Insert Figure 11-4 here] 
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Fiscal Policy and Crowding Out 

• Comparing E to E’: increased 
government spending increases 
income and the interest rate 

• Comparing E’ to E”: 
adjustment of interest rates and 
their impact on AD dampen 
expansionary effect of 
increased G 

• Income increases to Y’0 instead of 
Y” 

 

[Insert Figure 11-4 here] 

Increase in government expenditures 
crowds out investment spending. 
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The Composition of Output  
and the Policy Mix 

• Table 11-2 summarizes our analysis of the effects of expansionary monetary and 
fiscal policy on output and the interest rate (assuming not in a liquidity trap or in 
the classical case) 

• Monetary policy operates by stimulating interest-responsive components of AD 
• Fiscal policy operates through G and t → impact depends upon what goods the 

government buys and what taxes and transfers it changes 
• Increase in G → increases C along with G; reduction in income taxes increases C 

 
   [Insert Table 11-2 here] 
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The Composition of Output  
and the Policy Mix 

• Figure 11-8 shows the policy 
problem of reaching full employment 
output, Y*, for an economy that is 
initially at point E, with 
unemployment 

• Should a policy maker choose: 
 Fiscal policy expansion, moving 

to point E1, with higher income 
and higher interest rates 

 Monetary policy expansion, 
resulting in full employment with 
lower interest rates at point E2 

 A mix of fiscal expansion and 
accommodating monetary policy 
resulting in an intermediate 
position  

[Insert Figure 11-8 here] 
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The Composition of Output  
and the Policy Mix 

• All of the policy alternatives increase 
output, but differ significantly in their 
impact on different sectors of the 
economy → problem of political 
economy 

• Given the decision to expand 
aggregate demand, who should get 
the primary benefit? 

• An expansion through a decline in 
interest rates and increased 
investment spending? 

• An expansion through a tax cut and 
increased personal consumption? 

• An expansion in the form of an 
increase in the size of the 
government?  

[Insert Figure 11-8 here] 
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Chapter 12 
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Introduction 

• National economies are becoming more closely 
interrelated 

• Economic influences from abroad have affects on the U.S. 
economy 

• Economic occurrences and policies in the U.S. affect economies 
abroad 
 When the U.S. moves into a recession, it tends to pull down other 

economies 
 When the U.S. is in an expansion, it tends to stimulate other 

economies 

• In this chapter we present the key linkages among open 
economies and introduce some first pieces of analysis 
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Introduction 

• Economies are linked through two broad channels 
1. Trade in goods and services 

• A trade linkage: 
 Some of a country’s production is exported to foreign countries → increase 

demand for domestically produced goods 
 Some goods that are consumed or invested at home are produced abroad and 

imported → a leakage from the circular flow of income 

2. Finance  
• U.S. residents can hold U.S. assets OR assets in foreign countries 

 Portfolio managers shop the world for the most attractive yields 
 As international investors shift their assets around the world, they link assets 

markets here and abroad → affect income, exchange rates, and the ability of 
monetary policy to affect interest rates 
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The Balance of Payments and Exchange Rates 

• Balance of payments: the 
record of the transactions of 
the residents of a country with 
the rest of the world 

• Two main accounts: 
 Current account: records trade in 

goods and services, as well as 
transfer payments 

 Capital account: records 
purchases and sales of assets, such 
as stocks, bonds, and land 

 

[Insert Table 12-1 here] 

Any transaction that gives rise to a 
payment by a country’s residents is 

a deficit item in that country’s  
balance of payments. 
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External Accounts Must Balance 

• The central point of international payments is very 
simple: Individuals and firms have to pay for what they 
buy abroad 

• If a person spends more than her income, her deficit needs to be 
financed by selling assets or by borrowing 

• Similarly, if a country runs a deficit in its current account the 
deficit needs to be financed by selling assets or by borrowing 
abroad 

• Selling/borrowing implies the country is running a capital account 
surplus → any current account deficit if of necessity financed by an 
offsetting capital inflow:  

     Current account + Capital account = 0    (1) 
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Exchange Rates 

• Exchange rate is the price of one currency in terms of 
another 

• Ex. In august 1999 you could buy 1 Irish punt for $1.38 in U.S. 
currency → nominal exchange rate was e = 1.38 
 If a sandwich cost 2.39 punts, that is the equivalent of  
 

 
• Discuss two different exchange rate systems: 

• Fixed exchange rate system 
• Floating exchange rate system 

30.3$39.2$39.1 =×






 punt
punt
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Fixed Exchange Rates 

• In a fixed exchange rate system foreign central banks 
stand ready to buy and sell their currencies at a fixed 
price in terms of dollars 

• Ensures that market prices equal to the fixed rates 
 No one will buy dollars for more than fixed rate since know that 

they can get them for the fixed rate 
 No one will sell dollars for less than fixed rate since know can sell 

them for the fixed rate 

• Foreign central banks hold reserves to sell when have to 
to intervene in the foreign exchange market 

• Intervention: the buying or selling of foreign exchange by the 
central bank 
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Fixed Exchange Rates 

• What determines the level of intervention of a central 
bank in a fixed exchange rate system? 

• The balance of payments measures the amount of foreign 
exchange intervention needed from the central banks 

• Ex. If the U.S. were running a current account deficit vis-à-vis 
Japan, the demand for yen in exchange for dollars exceeded the 
supply of yen in exchange for dollars, the Bank of Japan would buy 
the excess dollars, paying for them with yen 

→Under a fixed exchange rate, price fixers must make up the excess 
demand or take up the excess supply 

→Makes it necessary to hold an inventory for foreign currencies that 
can be provided in exchange for the domestic currency 
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Fixed Exchange Rates 

• What determines the level of intervention of a central 
bank in a fixed exchange rate system? 

• As long as the central bank has the necessary reserves, it can 
continue to intervene in the foreign exchange markets to keep 
the exchange rate constant 

• If a country persistently runs deficits in the balance of payments: 
• The central bank eventually will run out of reserves on of foreign 

exchange 
• Will be unable to continue its intervention 
• Before this occurs, the central bank will likely devalue the currency 
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Flexible Exchange Rates 

• In a flexible (floating) exchange rate system, central 
banks allow the exchange rate to adjust to equate the 
supply and demand for foreign currency 

• Suppose the following: 
 Exchange rate of the dollar against the yen is 0.86 cents per yen 
 Japanese exports to the U.S. increase 
 Americans must pay more yen to Japanese exporters 
 Bank of Japan stands aside and allows the exchange rate to adjust 
 Exchange rate could increase to 0.90 cents per yen  
 Japanese goods more expensive in terms of dollars 
 Demand for Japanese goods by Americans declines 



12-12 

The Exchange Rate in the Long Run 

• In the long run, the exchange rate between a pair of 
countries is determined by the relative purchasing power 
of currency within each country 

• Two currencies are at purchasing power parity (PPP) when a 
unit of domestic currency can buy the same basket of goods at 
home or abroad 

• The relative purchasing power of two currencies is measured by the 
real exchange rate 

• The real exchange rate, R, is defined as               (3), where Pf and P 
are the price levels abroad and domestically, respectively 

→ If R =1, currencies are at PPP 
→ If R > 1, goods abroad are more expensive than at home  
→ If R < 1, goods abroad are cheaper than those at home 

P
eP

R f=
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The Exchange Rate in the Long Run 

• Figure 12-2 shows the cost of 
barley in England relative to 
that in Holland over a long 
time period 

• Real barley exchange rate tended 
towards equalization 

• However, long time periods of 
deviation from equality 

• Best estimate for modern times 
is that it takes about 4 years to 
reduce deviations from PPP by 
half 

• PPP holds in the LR, but only one 
of the determinants of the 
exchange rate 

[Insert Figure 12-2 here] 
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Trade in Goods, Market Equilibrium, 
and the Balance of Trade 

• Need to incorporate foreign trade into the IS-LM model 
• Assume the price level is given, and output demanded will be 

supplied (flat AS curve) 
• With foreign trade, domestic spending no longer solely 

determines domestic output → spending on domestic 
goods determines domestic output 
 Spending by domestic residents is                           (4) 

  Spending on domestic goods is 
                                                                                              (5) 

Assume DS depends on the interest rate and income: 
                                                                 (6) 
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Net Exports 

• Net exports, (X-Q), is the excess of exports over imports 
• NX depends on:  
 domestic income 

 foreign income, Yf                                                                                                   (7) 
 R 

 
→A rise in foreign income improves the home country’s trade 

balance and raises their AD 
→A real depreciation by the home country improves the trade balance 

and increases AD 
→A rise in home income raises import spending and worsens the 

trade balance, decreasing AD 
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Goods Market Equilibrium 

• Marginal propensity to import = fraction of an extra 
dollar of income spent on imports 

• IS curve will be steeper in an open economy compared to a 
closed economy 

• For a given reduction in interest rates, it takes a smaller increase in 
output and income to restore equilibrium in the goods market 

• IS curve now includes NX as a component of AD 
                                                                   (8) 

• level of competitiveness (R) affects the IS curve 
• A real depreciation increases the demand for domestic goods → 

shifts IS to the right 
• An increase in Yf results in an increase in foreign spending on 

domestic goods→ shifts IS to the right  
 

),,(),(: RYYNXiYDSYIS f+=
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Goods Market Equilibrium 

• Figure 12-3 shows the effect of 
a rise in foreign income 

• Higher foreign spending on our 
goods raises demand and requires 
an increase in output at given 
interest rates 

• Rightward shift of IS 
• Full effect of an increase in 

foreign demand is an increase in 
interest rates and an increase in 
domestic output and employment 

• Figure 12-3 can also be used to 
show the impact of a real 
depreciation 

[Insert Figure 12-3 here] 
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Capital Mobility 

• High degree of integration among financial markets → 
markets in which bonds and stocks are traded 

• Start our analysis with the assumption of perfect capital 
mobility 

• Capital is perfectly mobile internationally when investors can 
purchase in any country they choose quickly, with low 
transaction costs , and in unlimited amounts 

• Under this assumption, asset holders are willing and able to 
move large amounts of funds across borders in search of the 
highest return or lowest borrowing cost 

• Implies that interest rates in a particular country can not get too 
far out of line without bringing capital inflows/outflows that 
bring it back in line  
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The Balance of Payments and Capital Flows 

• Assume a home country faces a given price of imports, 
export demand, and world interest rate, if 

• Additionally, capital flows into the home country when the 
interest rate is above the world rate 

• Balance of payments surplus is:                                     (9), 
where CF is the capital account surplus 

• The trade balance is a function of domestic and foreign income 
• An increase in domestic income worsens the trade balance 

• The capital account depends on the interest differential 
 An increase in the interest rate above the world level pulls in 

capital from abroad, improving the capital account  

)(),,( ff iiCFRYYNXBP −+=
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Mundell-Fleming Model: Perfect Capital 
Mobility Under Fixed Exchange Rates 

• The Mundell-Fleming model incorporates foreign exchange under 
perfect capital mobility into the standard IS-LM framework 

• Under perfect capital mobility, the slightest interest differential provokes 
infinite capital inflows → central bank cannot conduct an independent 
monetary policy under fixed exchange rates  

WHY? 

• Suppose a country tightens money supply to increase interest rates 
• Portfolio holders worldwide shift assets into country 
• Due to huge capital inflows, balance of payments shows a large surplus 
• The exchange rate appreciates and the central bank must intervene to hold the 

exchange rate fixed 
• The central bank buys foreign currency in exchange for domestic currency 
• Intervention causes domestic money stock to increase, and interest rates drop 
• Interest rates continue to drop until return to level prior initial intervention 
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Monetary Expansion 

• Figure 12-5 shows the IS-LM curves 
in addition to the BP=0 

• BP schedule is horizontal under 
perfect capital mobility (i = if) 

• Consider a monetary expansion that 
starts from point E → shifts LM 
down and to the right to E’ 

• At E’ there is a large payments 
deficit, and pressure for the exchange 
rate to depreciate 

• Central bank must intervene, selling 
foreign money, and receiving 
domestic money in exchange 

• Supply of money falls, pushing up 
interest rates as LM moves back 
to original position  

[Insert Figure 12-5 here] 
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Fiscal Expansion 

• Monetary policy is infeasible, but fiscal expansion under 
fixed exchange rates and perfect capital mobility is 
effective 

• A fiscal expansion shifts the IS curve up and to the right → 
increases interest rates and output 

• The higher interest rates creates a capital inflow with the 
tendency to appreciate the exchange rate  

• To manage the exchange rate the central bank must expand the 
money supply → shifting the LM curve to the right 

• Pushes interest rates back to their initial level, but output increases 
yet again   
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Perfect Capital Mobility and Flexible 
Exchange Rates 

• Use the Mundell-Fleming model to explore how 
monetary and fiscal policy work in an economy with a 
flexible exchange rate and perfect capital mobility 

• Assume domestic prices are fixed (this is relaxed in Ch. 20) 
• Under a flexible exchange rate system, the central bank 

does not intervene in the market for foreign exchange 
• The exchange rate must adjust to clear the market so that the 

demand for and supply of foreign exchange balance 
• Without central bank intervention, the balance of payments must 

equal zero 
• The central bank can set the money supply at will since there is 

no obligation to intervene → no automatic link between BP and 
money supply  
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Perfect Capital Mobility and Flexible 
Exchange Rates 

• Perfect capital mobility implies 
that the balance of payments 
balances when i = if   (10) 

• A real appreciation means home 
goods are relatively more 
expensive, and IS shifts to the left 

• A depreciation makes home goods 
relatively cheaper, and IS shifts to 
the right 

• The arrows in Figure 12-6 
make the link between the 
interest rate and AD 

• When i > if, the currency 
appreciates   

• When i < if, the currency 
depreciates                

[Insert Figure 12-6 here] 
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Adjustment to a Real Disturbance 

• Using equations 8-10 we can 
show how various changes 
affect the output level, interest 
rate, and exchange rate 

• Suppose exports increase:  
 At a given output level, interest 

rate, and exchange rate, there is an 
excess demand for goods  

 IS shifts to the right 
 The new equilibrium, E’, 

corresponds to a higher income 
level and interest rate 

 But don’t reach E’ since BP in 
disequilibrium → exchange rate 
appreciation will push economy 
back to E  

[Insert Figure 12-7 here] 
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Adjustment to a Real Disturbance 

• Using equations 8-10 we can 
show how various changes 
affect the output level, interest 
rate, and exchange rate 

• Suppose there is a fiscal 
expansion: 
 Same result as with increase in 

exports → tendency for demand 
to increase is halted by exchange 
appreciation  

[Insert Figure 12-7 here] 

Real disturbances to demand do  
not affect equilibrium output 
under flexible exchange rates 

with capital mobility. 
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Adjustment to a Change in the Money Stock 

• Suppose there is an increase in the 
nominal money supply: 
 The real stock of money, M/P, 

increases since P is fixed 
 At E there will be an excess supply of 

real money balances 
 To restore equilibrium, interest rates 

will have to fall → LM shifts to the 
right  

 At point E’, goods market is in 
equilibrium, but i is below the world 
level → capital inflows depreciate the 
exchange rate 

 Import prices increase, domestic 
goods more competitive, and demand 
for home goods expands  

 IS shifts right to E”, where i = if 

[Insert Figure 12-8 here] 
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Adjustment to a Change in the Money Stock 

• Suppose there is an increase in 
the nominal money supply: 
 Result: A monetary expansion 

leads to an increase in output and 
a depreciation of the exchange 
rate under flexible rates 

 

[Insert Figure 12-8 here] 

Under fixed rates, the central bank 
cannot control the nominal money  

stock. 

Under flexible rates, the central bank  
can control the nominal money stock, 
and is a key aspect of that exchange 

rate system. 
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Introduction 

• Consumption accounts for about 70% of AD 
• Fluctuations in C are proportionately smaller than the 

fluctuations in GDP 
• Consumption is relatively stable 

• In this chapter we seek to understand consumption and 
the link between consumption and income 
→ Consumption theory 

• The debate over different consumption theories = debate 
over the size of the marginal propensity to consume 
(MPC) 

• Keynesian model MPC is high, modern theories MPC is low 
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Introduction 

• Figure 13-2 plots changes in 
per capita consumption and 
changes in per capita 
disposable income 
→ Consumption follows income 

swings that last 5-10 years 
→ Consumption does not respond to 

spikes in income 
 

[Insert Figure 13-1 here] 

Long term changes in income 
generate changes in consumption,  
but short term changes in income 

do not. 
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Introduction 

• Figure 13-2 compares 
consumption this quarter to the 
previous quarter:  

 
 

→ Consumption is almost perfectly 
predicted by previous 
consumption 

→ This relationship is an outcome of 
the link between current 
consumption and expected future 
consumption 
→ Used in the modern theories of 

consumption 
 

 

[Insert Figure 13-2 here] 
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Introduction 

• Early Keynesian theories 
explained consumption as a 
function of current disposable 
income (Figure 13-3) 

• No separation for temporary and 
permanent income 

• This consumption function is of 
the form:                       (1), where 
c is the MPC and is on the [0,1] 
range  

• Modern consumption theories 
incorporate intertemporal 
dynamics 

[Insert Figure 13-3 here] 
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Life Cycle Theory 

• The life cycle hypothesis views individuals as planning 
their consumption and savings behavior over long periods 
with the intention of allocating their consumption in the 
best possible way over their entire lifetimes 

• Different MPC out of permanent income, transitory income, and 
wealth compared to the Keynesian theory with a single MPC 

• Key assumption: most people choose stable lifestyles, or 
smooth out consumption over their lifetime 

• Individuals do not like consumption to change dramatically from 
year to year 

• The simplest form of this assumption is to consume the same 
amount in every year 
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Life Cycle Theory 

• Suppose an individual:  
• Starts life at age 20 
• Plans to work until age 65 
• Will die at age 80 
• Has annual labor income of YL = $30,000 
• Lifetime resources are $30,000 x 45 = $1,350,000 
• Spreading lifetime resources over the number of years of life 

(80-20 = 60) allows for C = $1,350,000/60 = $22,500 
→The general formula is 
→The marginal propensity to consume is    

YL
NL
WLC ×=

NL
WL
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Life Cycle Theory 

• Once we have a theory of 
consumption, we have a theory 
of savings (savings is income 
less consumption) 

• Figure 13-4 traces out the path 
of consumption and saving 
using the life cycle theory 
→ Wealth peaks at retirement 
→ Wealth is zero at death 
→ Accumulate savings in working 

years, but dissave through 
retirement 

→ Income is positive in working 
years, and zero in retirement 

[Insert Figure 13-4 here] 
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Life Cycle Theory 

• Continuing with the example, can compute different 
marginal propensities to consume for various measures of 
income: permanent and transitory income 

• Suppose income increases permanently by $3,000: 
→The extra $3,000 for each 45 years spread out over 60 years of life 

increases consumption by 
→The marginal propensity to consume out of permanent income is 

 
• Suppose income increased by $3,000 for only one year: 

→The extra $3,000 over 60 years would increase consumption by 
 

→The MPC out of transitory income is   

250,2$
60
45000,3$ =×

75.0
60
45

==
NL
WL

50$
60
1000,3$ =×

017.0
60
1
=
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Life Cycle Theory 

• The MPC out of permanent income is large  
• The MPC out of transitory income is small and fairly 

close to zero 
• The life-cycle theory implies that the MPC out of wealth 

should equal the MPC out of transitory income 
 

 WHY? 
 

→Spending out of wealth is spread out over remaining years of life 
→The MPC out of wealth is used to link changes in the value of 

assets to current consumption 
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Permanent Income Theory 

• Permanent income theory of consumption is like the life 
cycle hypothesis in that current consumption is not 
dependent upon current income, but on a longer-term 
estimate of income 
→Milton Friedman called this permanent income 
→Permanent income is the steady rate of expenditure a person 

could maintain for the rest of his/her life, given the present level 
of wealth and the income earned now and in the future 

→The consumption function is then:                  (2), where YP is 
permanent disposable income  

cYPC =

Life cycle hypothesis and permanent income hypothesis are very 
similar, and are often combined as the PILCH. 
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Consumption Under Uncertainty 

• If permanent income were known, according the PILCH, 
consumption would never change 

• The modern version of PILCH emphasizes the link between 
income uncertainty and changes in consumption and takes a 
more formal approach to consumer maximization 

→ Under this newer version of consumption theory, 
changes in consumption arise from surprise changes in 
income 

• Absent such surprises, consumption this period is the same as 
last period and is the same as next period 

• Consumption can be modeled as:                      , where 
consumption tomorrow is equal to consumption today plus a 
truly random error (Robert Hall) 
 

ε+=+ tt CC 1
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Liquidity Constraints and Myopia 

• Why might the PILCH miss explaining close to half of 
consumption behavior?  

• Two explanations include: 
 Liquidity constraints: consumer unable to borrow to sustain current 

consumption in the expectation of higher future income 
• When permanent income is higher than current income, consumers are unable 

to borrow to consume at the higher level predicted by PILCH 
• Consumption more closely linked to current income 

 Myopia: 
• Consumers simply are not as forward looking as the PILCH suggests 

 
Difficult to differentiate between the two, but both imply current consumption 

dependent upon current disposable income, rather than future levels. 
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Uncertainty and Buffer Stock Saving 

• Life cycle hypothesis is that people save to finance 
retirement 

• Additional saving goals also matter, especially with the presence 
of uncertainty 
 Research suggests that some save to leave bequests to children 

• Different motives for bequests: altruistic motive and strategic motive 

 Some saving is precautionary → undertaken to guard against 
unexpected events (ex. Health care costs) 

• Saving is used as a buffer stock → added to when times are good in order to 
maintain consumption when times are bad 

• One piece of evidence for these other motives is that older 
people rarely dissave, or draw down their wealth, but live off of 
income (Ex. Interest and dividends from wealth) 
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Introduction 

• Investment: 
 Links the present to the future 
 Links the goods and money 

markets 
 Drives much of the business cycle 

• In this chapter we study how 
investment depends on interest 
rates and income 

• Figure 14-1 illustrates the 
volatility of investment by 
comparing investment and 
GDP 

[Insert Figure 14-1 here] 
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Introduction 

• The theory of investment is the theory of the demand for 
capital 

• Investment is the flow of spending that adds to the stock of 
capital  

• Both GDP and investment are flow variables 
• Capital is the dollar value of all the buildings, machines, and 

inventories at a given point in time → stock value 
• Investment is the amount spent by businesses to add to the existing 

capital stock over a given period 

Flow of investment is quite small compared to the stock of capital. 
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 The Desired Capital Stock 

• Firms use capital, along with labor and other resources, to 
produce output → The goal of a given firm is to 
maximize profits 
 
→When deciding the optimal level of capital, firms must balance 

the contribution that more capital makes to their revenues 
against the cost of acquiring additional capital 

 
 The marginal product of capital is the increase in output produced by using  

1 more unit of capital in production. 

The rental (user) cost of capital is the cost of using 1 more unit of capital in production.  
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The Desired Capital Stock 

• To derive the rental cost of capital: 
• firms finance the purchase of capital by borrowing over time, at 

an interest rate of i  
• In the presence of inflation, the nominal dollar value of capital 

rises over time 
• Real cost of capital = nominal interest rate - nominal capital gain 

• At the time the firm makes an investment, the nominal interest 
rate is known, but the inflation rate for the coming year is not 

• Real cost of borrowing is the expected real interest rate: 
• Capital wears out over time → must include depreciation, d 
• The complete formula for the rental cost of capital is: 

 
 

 

eir π−=

The complete formula for the rental cost of capital is   didrrc e +−=+= π
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The Desired Stock of Capital 

• Firms add capital until the 
marginal return of the last unit 
added drops to the rental cost 
of capital 

• Diminishing marginal product of 
capital means that each successive 
unit of capital yields less than the 
previous unit → Figure 14-2 

• An increase in the rental cost of 
capital can only be justified by an 
increase in the marginal product 
of capital, and a lower level of K 

• The general relationship 
among the desired capital 
stock, K*, rc, and output is  

                                            (1) 
 

[Insert Figure 14-2 here] 

),(* YrcgK =
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From Desired Capital Stock  
to Investment 

• Figure 14-4 illustrates an 
increase in the demand for 
capital stock as a rightward 
shift in the demand for capital 
schedule 

• At the initial level of capital, K0, 
the price of capital is just high 
enough to generate enough 
investment, I0, to replace the 
depreciating capital 

• In the LR, supply of new capital is 
very elastic, so the increase in 
demand is met without much 
change in price 

• In the SR, price rises to P1, 
increasing investment flow to I1 

[Insert Figure 14-4 here] 
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Capital Stock Adjustment 

• The flexible accelerator model can be used to explain the 
speed at which firms plan to adjust their capital stock  
Basic notion: the larger the gap between the existing capital 

stock and the desired capital stock, the more rapid a firm’s rate 
of investment 

 Firms plan to close a fraction, λ, of the gap between the actual 
and desired capital stocks each period 

• Capital at the end of last period is K-1 
• The gap between actual and desired capital stock is (K*-K-1) 
• A firm plans to add a fraction of the gap to last periods stock 
• Actual capital stock at the end of the current period is then  
                                                                     (2) )( 1

*
10 −− −+= KKKK λ
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Capital Stock Adjustment 

• To increase the capital stock 
from K-1 to K0, the firm must 
achieve net investment of  
 
 

                                        (3)  
• Figure 14-5 illustrates how the 

capital stock adjusts from an 
initial level of K-1 to the 
desired level K* 

• Upper panel shows the stock of 
capital  

• Lower panel shows the 
corresponding level of I 
 

[Insert Figure 14-5 here] 
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Capital Stock Adjustment 

• To increase the capital stock 
from K-1 to K0, the firm must 
achieve net investment of  
 
 

                                        (3)  
• Equation (3) shows investment 

spending as a function of K* 
and K-1 

• Any factor that increases K*, 
increases the rate of investment 

• Investment contains aspects of 
dynamic behavior  

[Insert Figure 14-5 here] 

)(
))((

)(

1
*

11
*

1

10

−

−−−

−

−=

−−+=

−≡

KK
KKKK

KKI

λ

λ



14-12 

Investment Subsectors 

• Figure 14-6 demonstrates the 
volatility of the three 
investment subsectors: 

1. Business fixed investment 
2. Residential investment 
3. Inventory investment 

 
 Business fixed investment is the 

largest of the three 
 Inventory investment is the most 

volatile 

[Insert Figure 14-6 here] 
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Investment Subsectors 

• Figure 14-7 shows residential 
investment spending as a 
percentage of GDP AND the 
nominal mortgage interest rate 
over time 

• Residential investment is high 
when mortgage rates are low 

• Residential investment is low 
when mortgage rates are high 

 

[Insert Figure 14-7 here] 

Mortgage interest rates are the cost of  
borrowing money for housing → as costs  

increase, demand for funds and 
investment decline  

(role for monetary policy) 
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Investment Subsectors 

• Inventories include raw 
materials, goods in the 
production process, and 
completed goods held by firms 
in the anticipation of the 
products’ sale 

• Figure 14-8 shows the ratio of 
manufacturing inventories to 
sales over time 

• Until 1990, ratio on range of 13 to 
17 percent 

• Since then has fallen to close to 
10 percent (just-in-time 
manufacturing techniques)  

[Insert Figure 14-8 here] 
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Investment Subsectors 

• Firms hold inventories for several reasons: 
 To meet future demand for goods, because goods cannot be 

instantly manufactured or obtained to meet demand 
 It is less costly for a firm to order goods less frequently in large 

quantities than to order more frequently in small quantities 
A way for producers to smooth production and produce at a 

constant rate 
 Inventories increase when demand falls and decrease when demand 

increases 
An unavoidable part of the production process 
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Introduction 

What is money? Why does anyone want it? 
• In economics, money = medium of exchange 

• What ever is accepted in exchange 
• In U.S., M1 (currency and checkable deposits) comes closest to 

defining means of payment 
• At the end of 2005, M1 = $4,596 per person 
• Debate whether broader measure, M2, might better meet the 

definition of money in a modern payment system 

• Demand for money refers to the stock of assets held as 
cash, checking accounts, and closely related assets, 
specifically not generic wealth or income 
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Components of the Money Stock 

• In the U.S. there are two main monetary aggregates: M1 
and M2 
M1 comprises those claims that can be used directly, instantly, 

and without restrictions → LIQUID 
M2 includes M1, plus some less liquid assets (ex. savings 

accounts and money market funds) 
• As liquidity of an asset decreases, the interest yield 

increases 
• A typical economic tradeoff: in order to get more liquidity, asset 

holders have to sacrifice yield  
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The Functions of Money 

• There are four traditional functions of money: 
1. Medium of exchange 

• Money is used to pay for goods and services 
• Eliminates the need for a “double coincidence of wants” 

2. Store of value 
• An asset that maintains value 
• If money were not a store of value, it would not be used as a 

medium of exchange 
3. Unit of account 

• The unit in which prices are quoted 
4. Standard of deferred payment 

• Money units are used in long term transactions (ex. loans)  
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The Demand for Money: Theory 

• The demand for money is the demand for real money 
balances → people hold money for its purchasing 
power 

• Two implications: 
1. Real money demand is unchanged when the price level increases, 

and all real variables, such as the interest rate, real income, and 
real wealth, remain unchanged 

2. Equivalently, nominal money demand increases in proportion to 
the increase in the price level, given the real variables just 
specified 

An individual is free from money illusion if a change in the level of prices, 
holding all real variables constant, leaves the person’s real behavior, 

including real money demand, unchanged. 
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The Demand for Money: Theory 

• The theories covered here correspond to Keynes’s famous 
three motives for holding money: 

• The transactions motive, which is the demand for money arising 
from the use of money in making regular payments 

• The precautionary motive, which is the demand for money to 
meet unforeseen contingencies 

• The speculative motive, which arises from uncertainties about 
the money value of other assets that an individual can hold 

 
Transaction and precautionary motives → mainly discussing M1 

Speculative motive → M2, as well as non-money assets 
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Transaction Demand 

• The transaction demand for money arises from the lack of 
synchronization of receipts and disbursements 

• You are not likely to get paid at the exact moment you need to 
make a payment → keep money on hand to make purchases 
between pay periods 

• There is a tradeoff between the amount of interest an 
individual forgoes by holding money and the costs of 
holding a small amount of money 

• Benefits of keeping small amounts of money on hand is interest 
earned on money left in the bank 

• Cost of keeping small amounts of money is the cost and 
inconvenience of making trips to the bank to withdraw more 
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Transaction Demand 

• Suppose the following: 
• Y = $1800/month 
• Person spends the Y evenly over 

the month, at a rate of $60/day 

• Alternative 1: 
• Person could keep the entire 

$1800 in cash and spend $60/day 
• Cash balances falls smoothly 

from $1800 to $0 at the end of 
the month 

• Average balance of 
 
 

• Forgone interest of   

• Alternative #2: 
• Person could deposit entire 

amount, and each day take the 
needed $60 out of the bank 

→ earn interest on money left in the 
bank over the course of the month 

• Cash balances fall from 
$1800/30 to zero every day 

• Average balance of  
 
 

• Forgone interest of  

 
900$

2
)0$1800($
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−

900$×i
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30$
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0$30
1800$
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−

30$×i
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Transaction Demand 

• In general: 
• Starting income of Y 
• n trips to the bank 
→ The average cash balance is           
• Each trips costs tc 
→ The combined cost of trips plus forgone interest is: 
 
• Choose n to minimize costs and compute the average money 

holdings → Baumol-Tobin formula for the demand for money:                           
                                                                       
                                                                   (1)   

n
Y
2

( ) ( )n
Yitcn 2×+×

i
Ytc

P
M

2
×

=
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Transaction Demand 

• The Baumol-Tobin model is a model of the transaction 
demand for money 

 

i
Ytc

P
M

2
×

=

Demand for money: 
 
  1) Decreases with the interest rate 
 
  2) Increases with the cost of  
      transactions 
 
  3) Increases with income 
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The Precautionary Motive 

• The Baumol-Tobin model ignored uncertainty 
• People are uncertain about the payments they might want or 

have to make → there is demand for money for these uncertain 
events 

• The more money a person holds, the less likely he or she 
is to incur the costs of illiquidity 

• The more money a person holds, the more interest he/she will 
give up → similar tradeoff encountered with transactions 
demand for money 

• Added consideration is that greater uncertainty about receipts and 
expenditures increases the demand for money 

• Technology and the structure of the financial system are 
important determinants of precautionary demand 
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Speculative Demand for Money 

• Speculative demand for money focuses on the store-of-
value function of money → concentrates on role of 
money in the investment portfolio of an individual 

• Wealth held in specific assets → portfolio 
• Due to uncertainty, unwise to hold entire portfolio in a single 

risky asset → diversify asset holdings 
• Money is a safe asset 

• Demand for money depends upon the expected yields and 
riskiness of the yields on other assets (James Tobin) 
 Increase in the opportunity cost of holding money lowers money 

demand 
 Increase in the riskiness of the returns on other assets increases 

money demand 
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Empirical Estimates 

• Empirical work establishes four essential properties of 
money demand: 

• The demand for money balances responds negatively to the rate 
of interest.  An increase in interest rates reduces the demand for 
money. 

• The demand for money increases with the level of real income. 
• The short-run responsiveness of money demand to changes in 

the interest rates and income is considerably less than the long-
run response.  The long-run responses are estimated to be about 
5 times the size of the short-run responses.  

• The demand for nominal money balance is proportional to the 
price level.  There is no money illusion; in other words, the 
demand for money is a demand for real balances.   
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The Income Velocity 

• The income velocity of money: the number of times the 
stock of money is turned over per year in financing the 
annual flow of income.   

• It is equal to the ratio of nominal GDP to the nominal money 
stock, or:                                      

                                                                      (2) 
 

  → can also be interpreted as the ratio of nominal income to 
nominal money stock OR the ratio of real income to real 
balances 

P
M
Y

M
YPV =

×
≡
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The Income Velocity 

• The concept of velocity is important largely because it is 
a convenient way of talking about money demand 

• Demand for real balances is:                             
→ Substituting into equation (2), velocity can be written as:   

 
 
→Money demand can be written as: 
→Velocity of money is: 

 
→This gives a convenient way of thinking about the effect of interest 

rates on money demand    
 

),( YiLP
M =

),( YiL
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)(),( ilYYiL ×=
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The Income Velocity 

• Figure 15-1 shows M2 velocity (left 
scale) and the Treasury bill interest 
rate (right scale) 

• M2 is relatively stable, as left hand 
scale is only between 1.5 and 2.2 over 
a 40 year period 

• Velocity has a strong tendency to rise 
and fall with market interest rates 

• Over the last decade M2 velocity has 
become much less stable than in the 
past 

→  When monetary aggregates become 
relatively unstable, monetary 
authority should use the interest rate 
rather than money supply as the direct 
operating target 

[Insert Figure 15-1 here] 



15-18 

The Quantity Theory 

• The quantity theory of money provides a very simple way 
to organize thinking about the relation between money, 
prices, and output:                            (3)  

 
• Equation (3) is the famous quantity equation, linking the price 

level and the level of output to the money stock 
• The quantity equation became the classical quantity theory of 

money with it was argued that both V and Y were fixed 
 → If both V and Y are fixed, it follows that the price level is 

proportional to the money stock 
    

YPVM ×=×
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The Quantity Theory 

• The classical quantity theory = theory of inflation  
• The price level is proportional to the money stock: 

 
                                                          (3a) 

 
• If V is constant, changes in the money supply translate into 

proportional changes in nominal GDP  
• With the classical case (vertical) supply function, Y is fixed, and 

changes in money translate into changes in the overall price 
level, P  

 

Y
MVP ×

=



16-1 



16-2 

Chapter 16 

The Fed, Money, and Credit 
• Item  
• Item 
• Item 
• Etc. 

McGraw-Hill/Irwin 
Macroeconomics, 10e © 2008 The McGraw-Hill Companies, Inc., All Rights Reserved. 



16-3 

Introduction 

• In the recession of 2001, the 
Fed cut interest rates 
repeatedly (Figure 16-1) 

• Questions: 
1. Should the Fed have cut interest 

rates more rapidly? 
2. Could the Fed have made M2 

grow faster if it had wanted to? 
3. What does the Fed do to cut 

interest rates? 

[Insert Figure 16-1 here] 

In this chapter we will see what the  
Fed does, how they do it, and why  

they do it. 
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Money Stock Determination 

• The money supply consists mainly of deposits at banks → Fed does 
not control directly 

• A key concept concerning money in the U.S. is the fractional reserve banking 
system: banks required to keep only a fraction of all deposits on hand or on 
reserve (not loaned out) 

• Compared to a 100% reserve banking system, where all deposits are kept 
on hand, and none is loaned out 

• High powered money (monetary base) consists of currency and 
banks’ deposits at the Fed 

• The part of the currency held by the public forms part of the money supply 
• Currency in bank vaults and banks’ deposits at the Fed are used as reserves 

backing individual and business deposits at banks 
• Fed’s control over the monetary base is the main route through which it 

determines the money supply 
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Money Stock Determination 

• The Fed has direct control over high powered money (H) 
• Money supply (M) is linked to H via the money multiplier, mm → Figure 16-2 

shows this relationship: 
• Top of figure is the money stock 
• Bottom of figure is the stock of high-powered money = monetary base 

• Money multiplier (mm) is the ratio of the stock of money to the stock of high 
powered money → mm > 1 

• The larger deposits are, as a fraction of M, the larger the multiplier 
 

 
   [Insert Figure 16-2 here] 
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Money Stock Determination 

• Money supply consists of currency, CU, plus deposits: 
                                                               (1) 

• High powered money consists of currency plus reserves: 
                                                                  (2)  
• Summarize the behavior of the public, the banks, and the 

Fed in the money supply process by three variables: 
• Currency-deposit ratio:  

 
• Reserve ratio: 

 
• Stock of high powered money: H 

DCUM +=

reservesCUH +=

D
CUcu ≡

D
reservesre ≡
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Money Stock Determination 

• We can rewrite equations (1) and (2) as:  
                             and 

 
→This allows us to express the money supply in terms of its 

principal determinants, re, cu, and H:  
 
                                                                             (3) 

    where mm is the money multiplier, given by: 
 
                                                                   
 
 

 

DcuM )1( += DrecuH )( +=

HmmH
cure

cuM ×≡
+
+

=
1

cure
cumm
+
+

≡
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Money Stock Determination 

• Some observations of the money multiplier: 
 
 
 
 The money multiplier is larger the smaller the reserve ratio, re 
 The money multiplier is larger the smaller the currency-deposit 

ratio, cu 
→ The smaller is cu, the smaller the proportion of H that is being 

used as currency AND the larger the proportion that is available to 
be reserves 

 

cure
cumm
+
+

≡
1
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The Currency Deposit Ratio 

The payment habits of the public determine how much 
currency is held relative to deposits 
 The currency deposit ratio is affected by the cost and 

convenience of obtaining cash 
Currency deposit ratio falls with shoe leather costs 

→ Ex. If there is a cash machine nearby, individuals will on average 
carry less cash with them because the costs of running out are 
lower 

 The currency deposit ratio has a strong seasonal pattern 
 Highest around Christmas 
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The Reserve Ratio 

• Bank reserves = deposits banks hold at the Fed and 
“vault cash,” notes and coins held by banks 

• In the absence of regulation, banks would hold reserves to 
meet: 

1. The demands of their customers for cash 
2. Payments their customers make by checks that are deposited in 

other banks 
• In the U.S. banks hold reserves primarily because the Fed 

requires them to (required reserves) 
• In addition to required reserves, banks hold excess reserves to 

meet unexpected withdrawals 
→ Reserves earn no interest, so banks try to minimize excess 

reserves, especially when interest rates are high 
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The Instruments of Monetary Control 

• The Federal Reserve has three instruments for 
controlling money supply 

1. Open market operations 
• Buying and selling of government bonds 

2. Discount rate 
• Interest rate Federal Reserve “charges” commercial banks for 

borrowing money 
• Federal Reserve is often the lender of last resort for commercial 

banks 
3. Required-reserve ratio 

• Portion of deposits commercial banks are required to keep on 
hand, and not loan out 
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Open Market Operations 

• Table 16-1 illustrates the impact of 
the Fed buying $1 million of 
government bonds on the Fed’s 
balance sheet: 

• Fed’s ownership of securities 
increases by $1 million 

• Fed writes a check for the purchase, 
which is deposited by the seller, and 
then deposited with the Fed → Bank 
deposits at the Fed increases by $1 
million 

• NOTE: Commercial banks have 
increased reserves by $1 million, 
which are initially held with the Fed 

• NOTE: The Fed can create H at will 
by buying assets and paying for them 
with its own liabilities 

[Insert Table 16-1 here] 
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The Fed’s Balance Sheet 

• Tables 16-2 and 16-3 show two 
ways of looking at the balance 
sheets of the Fed 

• Table 16-2 shows the principal 
assets and liabilities of the Fed 
 Government bonds 
 Currency  

• Table 16-3 shows the monetary 
base and two different ways of 
looking at reserves 
 Most reserves are required 
 Only a small fraction is 

borrowed at the discount 
window 

[Insert Table 16-2 AND 16-3 
here] 
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Loans and Discounts 

• A bank that runs short on 
reserves can borrow to make 
up the difference 

• Can borrow from either the Fed or 
other commercial banks 

• The cost of borrowing from the 
Fed is the discount rate 

• Discount rate also serves as a 
signal of the Fed’s intentions 

• The cost of borrowing from 
other banks is the federal funds 
rate 

• Federal funds are reserves that 
some banks have in excess and 
others need 

[Insert Figure 16-3 here] 
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The Reserve Ratio 

• The Federal Reserve sets the required reserve ratio: the 
portion of each deposit commercial banks must keep on 
hand 

• Looking at the money multiplier shown in equation (3), it 
is easy to see that the Fed can increase the money supply 
by reducing the required reserve ratio (RRR): 
 
 

• The RRR is not a policy tool of choice as reserves pay no 
interest, and thus are an interest free loan from banks to 
the Fed 

• Changes in the RRR have undesirable effects on bank profits 
 

HmmH
cure

cuM ×≡
+
+

=
1
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The Money Multiplier and Bank Loans 

• Provide an alternative way of describing the working of the 
multiplier by showing how adjustments by banks and the public 
following an increase in H produce a multiple expansion of M 

• A Fed open market purchase increases H, and increases bank reserves (as 
discussed in earlier example) 

• The bank in which the original check was deposited has a reserve ratio that is 
too high (has excess reserves) → increase lending 

• When bank makes loan, person receiving a loan gets a bank deposit of the 
amount of the loan → money supply has increased by more than the amount 
of the open market operation 

• The expansion of loans (and money) continues until the reserve-deposit ratio 
has fallen to the desired level and the public has achieved its desired currency 
deposit ratio 

 The money multiplier summarizes the total expansion of money created 
from a dollar increase in the monetary base. 
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Control of the Money Stock and Control 
of the Interest Rate 

• The Fed cannot simultaneously set 
the interest rate AND the stock of 
money at any given target levels that 
it may choose 

• Suppose that the Fed wants to set the 
interest rate at i* and the money stock 
at M*, with the demand for money at 
LL 

• The Fed can move the money supply 
around, but not LL 

• It can only set combinations of i 
and M that lie along LL 

• At interest rate i*, can have M0/P 
• At the target money supply, M*/P, 

can have interest rate of i0 
• Cannot achieve BOTH targets 

[Insert Figure 16-4 here] 
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Money Stock and Interest Rate Targets 

• William Poole presented an article discussing the issues involved in 
the choice between interest rate and money stock targets 

• Assume Fed’s aim is to have the economy reach a particular level of output 
→ uses IS-LM model, in the short-run 

• LM(M) = LM curve that exists when Fed fixes money stock 
• LM(i) = LM curve that exists when Fed fixes the interest rate 

 
   [Insert Figure 16-5 here] 
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Money Stock and Interest Rate Targets 

• The problem: IS and LM curves shift unpredictably 
 When shift, output moves away from the target level 

• Figure 16-5(a) shows two possible IS curves, and Fed does not 
know in advance which is the true IS curve 
 Fed’s aim is to achieve Y* 
 Output closer to Y* when LM is LM(M) 

   [Insert Figure 16-5 here, again] 
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Money Stock and Interest Rate Targets 

• First conclusion: 
 

  [Insert Figure 16-5 here, again] 

If Y deviates from its equilibrium level  
mainly because of shifts in IS, Y is 

stabilized 
 by keeping the money stock constant  

→ MONEY STOCK TARGET  
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Money Stock and Interest Rate Targets 

• Figure 16-5(b) assumes IS is stable, and uncertainty arises from 
shifts in the LM curve 

• Assuming the Fed sets M, LM shifts due to shifts in money demand 
• When Fed sets money supply, does not know what i will be → LM could be 

either LM1 or LM2  
• Alternatively, Fed could set i at i*

 to ensure Y=Y* 

   [Insert Figure 16-5 here, again] 
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Money Stock and Interest Rate Targets 

• Second conclusion:  

   [Insert Figure 16-5 here, again] 

If Y deviates from its equilibrium level  
mainly because of shifts in money demand,  

the Fed should operate monetary policy  
by fixing the interest rate. 

→ INTEREST RATE TARGET 
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Which Targets for the Fed? 

Three key points: 
 

1. There is a distinction is between ultimate targets and 
intermediate targets. 

• Ultimate targets are variables such as the inflation rate and 
unemployment rate whose behavior matters. 

• Intermediate targets, including the interest rate, are targets the 
Fed aims at in order to hit the ultimate targets more accurately 

• The discount rate, RRR, and OMO are the instruments Fed has 
to hit the targets 
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Which Targets for the Fed? 

Three key points: 
 

2. It matters how often the intermediate targets are reset. 
• If the Fed were to commit itself to a 5.5% money growth over 

a period of several years, it would have to be sure that the 
velocity of money was not going to change unpredictably 

 → else the actual level of GDP would be far different from the 
targeted level 

• If the money target were reset more often, as velocity changed, 
the Fed could come closer to hitting its ultimate targets 
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Which Targets for the Fed? 

Three key points: 
 

3. The need for targeting arises from a lack of knowledge 
• If the Fed had the right ultimate goals and knew exactly how 

the economy worked, it could do whatever was needed to keep 
the economy as close to its ultimate targets as possible 

 → but the Fed does not have a crystal ball or perfect foresight 
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Which Targets for the Fed? 

• Intermediate targets give the Fed something concrete and 
specific to aim for in the next year 

• Enables the Fed itself to focus on what it should be doing 
• Helps the private sector know what to expect 

• Specifying targets also makes it possible to hold the Fed 
accountable for its actions 

• Ideal target is a variable that:  
1. The Fed can control exactly 
2. Has exact relationship with the ultimate target 

 
 
 

In reality: The Fed has to trade off between those targets it can  
control exactly and those targets that are most  

closely related to its ultimate targets. 
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Introduction 

• In this chapter we examine how policymakers formulate 
appropriate policy measures 

• Must consider: 
 Timing 
 Uncertainty 
 How individuals will respond to specific policies 
 Role of credibility 
 Monetary or fiscal policy, or a mix 
 Different policy instruments 
 Different intermediate and ultimate targets 
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Lags in the Effects of Policy 

• Suppose the economy is at full employment: 
• Affected by a negative aggregate demand disturbance → 

reduces the equilibrium level of income below full 
employment 

• No advance warning of disturbance → no policy action taken 
in anticipation of its occurrence 

 
Policymakers must decide: 
1. Should they respond to the disturbance? 
2. If so, how should they respond? 
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Lags in the Effects of Policy 

• Is the disturbance permanent 
(or persistent) or temporary? 

• Figure 17-1 illustrates a 
temporary aggregate demand 
shock 

• A one period reduction in 
consumption → best policy is 
to do nothing at all 

• Today’s policy actions take 
time to have an effect → 
would hit economy after back 
at full-employment level, 
driving it away from the 
optimal level 

[Insert Figure 17-1 here] 
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Lags in the Effects of Policy 

• Policymaking is a process: 
• Takes time to recognize and 

implement a policy action 
• Takes time for an action to work 

its way through the economy 

• Each step involves delays or 
lags: 

1. Inside lags 
 Recognition lags 
 Decision lags 
 Action lags 

2. Outside lags 

• Inside Lags: the time period it 
takes to undertake a policy 
action 
 Recognition Lag: the period that 

elapses between the time a 
disturbance occurs and the time 
the policymakers recognize that 
action is required 

→ Lag is negative if the disturbance 
is predicted and appropriate 
policy actions considered before it 
occurs (Ex. Increase money 
supply prior Christmas) 

→ Lag is typically positive 
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Lags in the Effects of Policy 

• Policymaking is a process: 
• Takes time to recognize and 

implement a policy action 
• Takes time for an action to work 

its way through the economy 

• Each step involves delays or 
lags: 

1. Inside lags 
 Recognition lags 
 Decision lags 
 Action lags 

2. Outside lags 

• Inside Lags: the time period it 
takes to undertake a policy 
action 
 Decision Lag: the delay between 

the recognition of the need for 
action and the policy decision 

→ Differs between monetary and 
fiscal policy 

• FOMC meets regularly to 
discuss and decide on policy 
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Lags in the Effects of Policy 

• Policymaking is a process: 
• Takes time to recognize and 

implement a policy action 
• Takes time for an action to work 

its way through the economy 

• Each step involves delays or 
lags: 

1. Inside lags 
 Recognition lags 
 Decision lags 
 Action lags 

2. Outside lags 

• Inside Lags: the time period it 
takes to undertake a policy 
action 
 Action Lag: the lag between the 

policy decision and its 
implementation 

→ Also differs for monetary and 
fiscal policy 

• Monetary policy makers 
typically act immediately 

• Fiscal policy actions are less 
rapid → administration must 
prepare legislation and then 
get it approved 
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Lags in the Effects of Policy 

• Policymaking is a process: 
• Takes time to recognize and 

implement a policy action 
• Takes time for an action to work 

its way through the economy 

• Each step involves delays or 
lags: 

1. Inside lags 
 Recognition lags 
 Decision lags 
 Action lags 

2. Outside lags 

• Outside Lags: time it takes a 
policy measure to work its way 
through the economy 
 Inside lags are discrete, but 

outside lags are typically 
distributed lags 
→ Once a policy action has been 

taken, its effects on the 
economy are spread out over 
time 

→ Immediate impacts may be 
small, but other effects occur 
later 
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Lags in the Effects of Policy 

• Figure 17-2 illustrates the dynamic 
multiplier 

• Shows the effects of a once-and-for-
all 1 percent increase in the money 
supply in period zero 

• Impact is initially very small, but 
continues to increase over a long 
period of time 

• Why are there outside lags?  
• Monetary policy: initially impacts 

investment via interest rates, not 
income 

• When AD ultimately affected, 
increase in spending itself 
produces a series of induced 
adjustments in output and 
spending 

[Insert Figure 17-2 here] 
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Monetary Versus Fiscal Policy Lags 

• Fiscal policy directly impacts aggregate demand  
• Affect income more rapidly than monetary policy 
→ Shorter outside lags than monetary policy 
→ Longer inside lags than monetary policy 

• Long inside lags makes fiscal policy less useful for 
stabilization and used less frequently to stabilize the 
economy 
It takes time to set the policies in action, and then the policies  

themselves take time to affect the economy.   
Further difficulties arise because policymakers cannot  

be certain about the size and the timing  
of the effects of policy actions. 
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Expectations and Reactions 

• Government uncertainties about the effects of policies 
on the economy arise because: 

1. Policymakers do not know what expectations firms and 
consumers have 

2. Government does not know the true model of the economy 
 
→ Work with econometric models of the economy in estimating 

the effects of policy changes 
 An econometric model is a statistical description of the economy, or 

some part of it 
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Reaction Uncertainties 

• Suppose the government decides to cut taxes to stimulate 
a weak economy → temporary tax cut 

How big of a cut is needed? 
One possibility: temporary tax cut will not affect long-term 

income, and thus not long-term spending → Large tax cut 
needed 

Alternatively: consumers may believe tax cut will last longer 
than announced, and MPC out of tax cut is larger → Smaller tax 
cut might be sufficient 

If the government is wrong about consumers’ reactions,  
it could destabilize rather than stabilize the economy. 
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Uncertainty and Economic Policy 

• Policymakers can go wrong in using active stabilization 
policy due to: 

• Uncertainty about the expectations of firms and consumers 
• Difficulties in forecasting disturbances 
• Lack of knowledge about the true structure of the economy 

• Uncertainty about the correct model of the economy 
• Uncertainty about the precise values of the parameters within a 

given model of the economy 
 
Instead of choosing between fiscal and monetary policies when the 

multipliers are unknown, best to employ a portfolio of policy instruments.  
DIVERSIFICATION 
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Targets, Instruments, and Indicators 

• Economic variables play a variety of roles in policy 
discussions 

• Useful to divide them into targets, instruments, and indicators 
 

 Targets: identified goals of policy 
• Ultimate targets 

• Ex. “to achieve zero inflation” 

• Intermediate targets 
• Ex. Targeting money growth 
• Used to achieve ultimate target 
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Targets, Instruments, and Indicators 

• Economic variables play a variety of roles in policy 
discussions 

• Useful to divide them into targets, instruments, and indicators 
 

 Instruments: tools policymakers manipulate directly 
• Ex. An exchange rate target 

 Indicators: economic variables that signal us as to whether we 
are getting closer to our desired targets 

• Ex. Increases in interest rates (indicator) sometimes signal that the 
market anticipates increased future inflation (target) 

• Provide useful feedback → policymakers can use to adjust the 
instruments in order to do a better job of hitting targets 
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Rules Versus Discretion 

  In determining how policymakers should operate, 
policymakers must answer several questions: 

 
Should policymakers actively try to offset shocks? 

 
   If yes: 

Should responses be precommitted to specific rules? 
OR 

Should policy makers work on a case-by-case basis? 
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Rules Versus Discretion 

• Milton Friedman and others argued: 
• There should be no use of active countercyclical monetary 

policy  
• Monetary policy should be confined to making the money 

supply grow at a constant rate 
• Friedman advocated a simple monetary rule → Fed does not 

respond to the condition of the economy 
• Policies that respond to the current or predicted state of 

the economy = activist policies/discretionary policies 
• Debate over whether fiscal and monetary authorities 

should follow rules or execute discretionary policy 
• Activist rules are possible as well 
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Introduction 

• Financial markets link the macroeconomy and 
government policy directly to the lives of everyday 
people 

• Changes in interest rates affect our ability to finance a home, car 
• Movements in the stock market determine the value of pensions 

• In this chapter we examine the behavior of three financial 
markets:  

• Bond market 
• Stock market 
• Foreign exchange market 
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Interest Rates: Long and Short Term 

• Interest rates summarize the promised repayment terms 
on bonds, loans → not just one interest rate  

• Interest rates differ according to: 
• Credit worthiness of issuer 
• Tax treatments 
• Risk  
• Term 
• Other factors 

• The factor of greatest focus here is the term or the length 
of time the interest rate covers 

• The relation between interest rates of different maturities is 
called the term structure of interest 
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Interest Rates: Long and Short Term 

• Figure 18-1 shows interest 
rates for U.S. Treasury 
securities from 3 months to 30 
years 
 Interest rates of different 

maturities mostly go up and down 
together 

 The gap between long term rates 
and short-term rates varies 

 Long-term rates are usually higher 
than short-term rates 

[insert Figure 18-1 here] 
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Interest Rates: Long and Short Term 

• Consider the relation between the 1-year and 3-year rates (today is 
January 1, 2020) 

• You have the option of: 
 Making a three year investment today and earning 3i2020 each year  OR 
 Investing for one year, reinvesting for another year at the prevailing rate at 

the beginning of 2021, and doing the same at the beginning of 2022 

 
 
    [Insert Figure 18-2 here] 
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Interest Rates: Long and Short Term 

• If all of the rates in Figure 18-2 were known in advance, the total 
returns would be equal for both options 

• If the total returns were not equal, everyone would invest in the alternative 
with the greatest return 

→ illustrates the idea of   ARBITRAGE:  

 
    [Insert Figure 18-2 here] 

3
)( 202212021120201

20203
iiii ++=

The long-term interest rate equals the average of current  
and future short-term interest rates. 
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Interest Rates: Long and Short Term 

• The problem is, in 2020 we do not know 1i2021 or 1i2022 
with certainty 

• Need to modify our equation in two ways: 
• Today’s long-term rate depends on the current short-term rate and 

the expected future short-term rates 
• Uncertainty implies risk, and long-term investments command a 

term premium, PR, to compensate for this risk 
 
→ The term structure equation becomes:  
                                                                          (1) ( )

PR
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Interest Rates: Long and Short Term  

 
 
 

• Table 18-1 shows the average 
term premiums based on the 
interest rates shown in Figure 
18-1 

• Equation (1) shows the 
expectations theory of the term 
structure 

• Term premiums vary over time, 
but are generally higher for 
longer-term rates 

 

[Insert Table 18-1 here] 

[Insert Figure 18-1 here, again] 
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The Yield Curve 

• Interest rates for different 
maturities are illustrated by the 
yield curve → Figure 18-3 

• Typically upward sloping since 
long-term rates are generally 
higher than short-run rates 

• If yield curve slopes downward, 
indicates financial markets expect 
interest rates to fall 

• Often a recessionary signal 
• Indicates the market 

anticipates a coming drop in 
interest rates 

 

[Insert Figure 18-3 here] 
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Bond Prices and Yields 

• Bond prices are inversely related to interest rates 
• If a bond is to pay $100 a year from now and has an interest rate 

i, then its price, P, must be such that: 
 
 

• Ex. A $100 bond will have a 5% yield if its price is $95.24  
• Suppose after you buy a bond, i rises from 5% to 10% 

• In order to sell the bond, must compensate the buyer for the lower 
earnings for this bond compared to a new bond at 10% 

• The longer the term of the bond, the greater the required change in 
the price to compensate for a change in the interest rate 

)1(
100100)1(

i
PiP

+
=⇒=+

Long term bonds are subject to considerable price fluctuations. 
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The Random Walk of Stock Prices 

• Stock prices are essentially 
unpredictable, and are said to 
follow a random walk: 

                                        (2) 
• The price tomorrow is equal to the 

price today plus a random error 
term/surprise change, ε 

→ Changes in stock prices are 
unpredictable 

• “a” is small and accounts for the 
expected return to holding assets 

• Figure 18-4 plots an index of 
Canadian stock prices against 
their lags 

 

[Insert Figure 18-4 here] 

ε++=+ tt PaP 1
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The Random Walk of Stock Prices 

                                        (2) 

• A random walk is a sign of 
market efficiency 

• Using two assumptions, can 
show a random walk is just 
what we should expect from a 
well-functioning market: 

• The price of a stock is the net 
present value of expected 
dividends 

• New information changes 
expectations of future dividends 
but only by surprise 

 

 

[Insert Figure 18-5 here] ε++=+ tt PaP 1



18-14 

Exchange Rates and Interest Rates 

• Arbitrage arguments also 
link exchange rates to 
international interest rate 
differentials 

• Suppose an individual faces 
two investment options for 
an American with $100: 

1. Invest in the U.S. 
2. Convert $100 to Canadian 

dollars, and invest in Canada 
for one year. At the end of the 
year, convert back to U.S. 
dollars 

• Option 1: 
• Investor ends the year with 
                      dollars  
• If the interest rate is the U.S. is 

5%, the investor will end up with 
US$105 

)1(100 i+×
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Exchange Rates and Interest Rates 

• Arbitrage arguments also 
link exchange rates to 
international interest rate 
differentials 

• Suppose an individual faces 
two investment options for 
an American with $100: 

1. Invest in the U.S. 
2. Convert $100 to Canadian 

dollars, and invest in Canada 
for one year.  At the end of the 
year, convert back to U.S. 
dollars 

• Option 2: 
• U.S. dollars are converted to 

Canadian dollars 
• Suppose exchange rate, et, is 

US$0.90 per CDN$1.00 
• The conversion gives the 

investor 100/et Canadian $ 
• If the Canadian interest rate is i*, 

after a year the investor will have 
CDN$(100/et) x (1+i*) 

• CDN$ are converted back to US$ 
at an exchange rate of et+1, for a 
final U.S. value of  

( )



 +×





×+

*
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Exchange Rates and Interest Rates 

• Arbitrage arguments also 
link exchange rates to 
international interest rate 
differentials 

• Suppose an individual faces 
two investment options for 
an American with $100: 

1. Invest in the U.S. 
2. Convert $100 to Canadian 

dollars, and invest in Canada 
for one year. At the end of the 
year, convert back to U.S. 
dollars 

• Option (1) and (2) have equal 
returns if: 
 
 

• This relationship can be closely 
approximated by: 
 

                                     (7) 

    “uncovered interest parity” 
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International differences in  
interest rates are approximately  

equal to the expected proportional  
change in the exchange rate. 
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Introduction 

• Great events shape both the economy and the study of 
economics 

• The study of macroeconomics in particular grows out of 
economic experiences – especially traumatic ones 
 In the Great Depression 25% of the labor force was unemployed 
 During the 20th century many countries experienced hyperinflation 
 Over the later part of the 20th century the budget balance in the U.S. 

swung from deficit to surplus, and then back to deficit 
 Looking to the future, will the U.S. social security system remain 

solvent, or will it crash in the 21st century? 

In this chapter we examine these issues and  
their influence on economic theory. 
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The Great Depression: The Facts 

• The Great Depression shaped 
many institutions in the 
economy, including the Federal 
Reserve and modern 
macroeconomics 

• The essential facts about the 
Depression are shown in Table 
19-1 

• During the Great Depression: 
• The stock market fell by 85% 
• GNP fell by 30% 
• The unemployment rate rose from 

3 to 25% 
• Net investment was negative 
• CPI fell nearly 25% 

[Insert Table 19-1 here] 
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The Great Depression: The Facts 

• What was economic policy 
during this period? 

• Money stock fell rapidly due to 
bank failures, increased currency-
deposit ratio, and the failure of the 
Fed to take adequate 
expansionary measures 

• Fiscal policy was weak 
• Figure 19-2 shows large 

budget deficits 
• Attempts to balance the budget 

through increased taxes → 
contractionary policies at an 
inopportune time 

[Insert Table 19-2 here] 
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The Great Depression:  
The Issues and Ideas 

• What macroeconomic theories can explain the Great Depression? 
• How could it have been avoided?  Can it happen again? 

• Classical economics of the time had no well-developed theory that 
could explain the persistent and excessive unemployment NOR any 
policy recommendations to solve the problem 

• The Great Depression and the inadequacy of prevailing economic 
theories was the setting for John Maynard Keynes and his great 
work The General Theory of Employment, Interest, and Money 

• His theory explained  
 What had happened 
 What could have been done to prevent the Great Depression 
 What could be done to prevent future depressions 

Keynesian revolution 
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The Keynesian Explanation 

• Essence of the Keynesian explanation of the Great 
Depression is contained in the simple aggregate demand 
model 

• Growth in the 1920s based on: 
• Mass production of the automobile 
• Mass production of the radio 
• Housing boom 

• Collapse in the 1930s resulted from: 
• Drying up of investment opportunities 
• Reduction in consumption expenditures 
• Poor fiscal policy  
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The Keynesian Explanation 

• The Great Depression showed: 
• The private economy was inherently unstable 
• Active stabilization policy needed to maintain a strong economy 

• Keynesian model offered: 
• An explanation of what had happened 
• Suggestions for policy measures that could have prevented the 

Great Depression 
• Suggestions for policy measures that could prevent future 

depressions  

Vigorous use of countercyclical fiscal policy was preferred  
 method for reducing cyclical fluctuations. 
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The Monetarist Challenge 

• Keynesian emphasis on fiscal policy and its downplaying 
of the role of money was challenged by Milton Friedman 
and his coworkers in the 1950s. 

• They emphasized the role of monetary policy in determining the 
behavior of output and prices 

• Friedman attacked view that monetary policy was 
impotent during the 1930s 

• He argued that the Depression was evidence of the importance 
of monetary factors 
→Failure of the Fed to prevent bank failures and decline of money 

stock was largely responsible for the severity of the depression 
→Monetary view came close to being accepted as the orthodox 

explanation of the Depression 
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Money and Inflation in Ordinary 
Business Cycles 

• In examining the links between money growth and 
inflation, convenient to use the quantity theory of money: 

                                                              (1) 

     or in growth rate form: 
                                                              (2) 

     Putting inflation on the left-hand side, we have: 
                                                                (3) 

 
 
 

PYMV =

yvm +=+ π

vym +−=π
Equation (3) can be used to account for the sources of inflation.   

Monetarists claim that inflation is predominantly a monetary  
phenomenon, and velocity and output changes are small. 
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Money and Inflation in Ordinary 
Business Cycles 

• Figure 19-1 shows annual M2 
growth and the inflation rate of 
the GDP deflator for the U.S. 

• Inflation rate and money growth 
generally move together 

• Relationship is very rough, with 
large gaps between the growth 
lines that persist for years 

→ Changes in output growth or 
velocity, or both, affect inflation 

 

[Insert Figure 19-1 here] 

Conclusion:  
Inflation is a monetary phenomenon, 

at least in the long run 
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Hyperinflation 

• Hyperinflation: very high rates 
of inflation → around 1,000 
percent per annum 

• Table 19-6 shows recent 
extreme inflation experiences 

• In a hyperinflationary 
economy, inflation is so 
pervasive that is dominates 
daily economic life 

• People spend significant amounts 
of time minimizing inflationary 
damage 

[Insert Table 19-6 here] 
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Stopping Hyperinflation 

• All hyperinflations come to an end 
• Dislocation of the economy becomes too great, and the 

government finds a way of reforming its budget process 
• Often a new money is introduced and the tax system is reformed 
• Often exchange rate of a new currency is pegged to that of a 

foreign currency to provide an anchor for prices and expectations 
• Frequently there are unsuccessful attempts at stabilization before 

the final success 

• Often a coordinated attack on hyperinflation: heterodox 
approach to stabilization 

• Monetary, fiscal, and exchange rate policies combined with 
income policies 
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Disinflation and the Sacrifice Ratio 

• Inflation reduction always costs a recession, but what 
exactly is the tradeoff? 

How much output is lost through  
different methods of disinflation? 

• Discussion of the costs of disinflation makes extensive 
use of the concept of the sacrifice ratio 

• Sacrifice ratio: ratio of the cumulative percentage loss of GDP  
to the reduction in inflation that is actually achieved 

• Before the disinflation of the 1980s, economists estimated  
sacrifice ratios of proposed disinflation programs between 5  
and 10, with the actual value was estimated to be 1.83  
(Laurence Ball) 
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Deficits, Money Growth,  
and the Inflation Tax 

What is the link between budget deficits and inflation? 
We have seen that a sustained increase in money growth 

ultimately results in increased inflation 
 Some argue that money growth is the result of government 

budget deficits 
• The federal government (Fed and Treasury) can finance 

the deficit in two ways: 
 Sell bonds 
 “Print money” → Fed prints money when it increases the stock 

of high-powered money, typically via OMO that buy up the debt 
that the Treasury is selling  
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Deficits, Money Growth,  
and the Inflation Tax 

• The government budget constraint is :  
Budget deficit = sales of bonds + increase in money base  (6) 

• There are two types of possible links between budget deficits and 
money growth: 
 In the short run, an increase in the deficit caused by expansionary 

fiscal policy will tend to raise nominal and real interest rates 
• If the Fed is targeting interest rates it may increase the growth rate of 

money in an attempt to keep interest rates from rising 
 The government may deliberately be increasing the stock of money as 

a means of financing itself over the long run 
• The Fed is said to monetize deficits when it purchases a part of the debt 

sold by the Treasury to finance the deficit 
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Deficits, Money Growth,  
and the Inflation Tax 

• Monetization of deficits is an alternative to explicit taxation 
• As the government creates money to finance the deficit, the 

money is absorbed by the public → Why is the public willing to 
increase its holdings of nominal money balances? 

• The public increases money holdings to offset the effects of 
inflation OR to maintain a constant level of real holdings 

• Inflation acts just like a tax because people are forced to spend 
less than their income and pay the difference to the government 
in exchange for extra money 
When the government finances its deficit by issuing money, which  

the public adds to its holdings of nominal balances to maintain  
the real value of money balances constant, we say the government  

is financing itself through the inflation tax. 
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Budget Deficits: Facts and Issues 

Outlays: 
• Table 19-8 shows the outlays 

of the federal government since 
1962 
 Mandatory outlays: outlays made 

under entitlement programs 
• Ex. Social Security 

 Discretionary outlays: outlays that 
are governed by the congressional 
appropriation process 

• Ex. National defense 
expenditures 

[Insert Table 19-8 here] 
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Budget Deficits: Facts and Issues 

Receipts: 
• Table 19-9 shows the sources 

of revenue and totals from 
1962-2005 

• Revenue sources are largely from 
taxes 

• Total revenue as a share of GDP 
has been constant, but there has 
been a shift in the sources 

• Social security taxes and 
contributions have risen 

• Corporate income taxes have 
declined 

• Personal consumption taxes 
have remained stable 

[Insert Table 19-9 here] 
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Burden of the Debt 

• As deficits continue, the debt grows 
• The U.S. federal debt in 2005 was about $8 trillion, which is 

$27,000 per capita 
• By in large we owe the national debt to ourselves 

• Many individuals own the national debt in the form of Treasury 
bonds held directly or indirectly by financial intermediaries 

• Liability of future taxes to repay the debt = asset that the debt 
represents to the individuals who hold claims on the government → 
BUT a portion of the debt is owned by foreigners 

• Debt a burden through the potential long-run effects of 
the deficit and debt on capital stock → debt can limit 
economic growth  
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Chapter 20 

International Adjustment  
and Interdependence • Item  

• Item 
• Item 
• Etc. 

McGraw-Hill/Irwin 
Macroeconomics, 10e © 2008 The McGraw-Hill Companies, Inc., All Rights Reserved. 
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Introduction 

• Countries are interdependent 
• Booms or recessions in one country spill over to other countries 

through trade flows 
• Changes in interest rates in any major country cause immediate 

exchange or interest rate movements in other countries 
• In this chapter we explore the issues of international 

interdependence further: 
Mechanisms through which a country with a fixed exchange rate 

adjusts to balance of payments problems 
Aspects of behavior of the current flexible exchange rate system 
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Adjustment Under Fixed Exchange Rates 

• Adjustment to a balance-of-payments problem can be 
achieved in two ways: 
Change in economic policy 

• Monetary policy 
• Fiscal policy 
• Tariffs 
• Devaluations  

Automatic adjustment mechanisms 
• Money supply → spending 
• Unemployment → wages and prices → competitiveness  
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The Role of Prices in the Open Economy 

• The real exchange rate is expressed as: 
                                                  (1) 

 → assume that exchange rate and foreign prices are given 

How does the openness of the economy affect  
the aggregate demand curve? 

An increase in the price level reduces demand 
 Higher price level implies lower real balances, higher interest rates, 

and reduced spending  
 Given the exchange rate, our goods are more expensive to 

foreigners and their goods are relatively cheaper for us to buy → 
exports decrease and imports increase 

P
eP

R f=
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The Role of Prices in the Open Economy 

• Figure 20-1 shows the 
downward sloping AD curve 
where                           and the 
NX = 0 curve 

•  At point E the home country 
has a trade deficit 

• To achieve trade balance 
equilibrium, we would have to 

• Become more competitive 
(exporting more and importing 
less) 

• Reduce our level of income in 
order to reduce import 
spending 

[Insert Figure 20-1 here] 

NXDSAD +≡
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The Role of Prices in the Open Economy 

What should the country do? 
• The central bank could use its 

reserves to finance temporary 
imbalances of payments 

• Can borrow foreign currencies 
abroad 

• May be troublesome if the 
country’s ability to repay the debt 
is in question 

→Country must find a way of 
adjusting the deficit 

• Cannot maintain and finance 
current account deficits 
indefinitely or for long periods of 
time 

[Insert Figure 20-1 here] 
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The Role of Prices in the Open Economy 

Automatic adjustment 
• When the central bank sells 

foreign exchange, it reduces 
domestic high powered money 
and the money stock 

• The deficit at E implies the central 
bank is pegging the exchange rate, 
selling foreign exchange to keep 
the exchange rate from 
depreciating 

• Over time the AD schedule, 
which is drawn for a given money 
supply, will be shifting downward 
and to the left 

[Insert Figure 20-1 here] 
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The Role of Prices in the Open Economy 

Automatic adjustment 
• Point E is also a point of 

unemployment 
• Unemployment leads to declines 

in wages and costs 
• Over time, the SR equilibrium 

point, E, moves downward as the 
AS and AD shift 

• Process continues until reach 
point E’ 

• Point E’ is a LR equilibrium 
point and there is no need for 
exchange market equilibrium 
→ automatic adjustment 

[Insert Figure 20-1 here] 
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Policies to Restore Balance 

• The classical adjustment process may take time → 
alternative is policies to restore external balance 

• Because of their side effects, policies to restore external balance 
must generally be combined with policies to achieve full 
employment 
 Policies to create employment will typically worsen the external 

balance 
 Policies to create a trade surplus will affect employment 
 
Necessary to combine expenditure-switching policies, which shift  
demand between domestic and imported goods, and expenditure- 
reducing/increasing policies in order to cope with the two targets  

of internal balance and external balance. 
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Policies to Restore Balance 

• Can use policies to reduce aggregate demand → 
expenditure reducing policies 

• The trade deficit is expressed as                                     (2) 
• A balance-of-trade deficit can be reduced by reducing spending 

(C+I+G) relative to income through restrictive monetary and/or 
fiscal policy 

• The link between the external deficit and budget deficits is 
shown in equation (2a):                                              (2a) 

• If S and I are constant, changes in the budget would translate one 
for one into changes in the external balance  

• Budget cutting would bring about equal changes in the external 
deficit → but budget cutting will affect S and I, thus need a more 
complete model to explain how budget cuts affect external balance  

)( GICYNX ++−≡

)]([)( TRGTAISNX +−+−≡
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Devaluation  

• The unemployment that accompanies automatic 
adjustment suggests the need for an alternative policy for 
restoring internal and external balance 

• The major policy instrument for dealing with payment 
deficits is devaluation = an increase in the domestic 
currency price of foreign exchange 

• Given the nominal prices in the two countries, devaluation: 
 Increases the relative price of imported goods in the devaluing 

country 
 Reduces the relative price of exports from the devaluing country 

Devaluation is primarily an expenditure switching policy. 
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Exchange Rates and Prices 

• The price level typically changes with the exchange rate 
(including after a devaluation) 

• The essential issue when a country devalues is whether it 
can achieve a real devaluation 
A real devaluation occurs when it reduces the price of the 

country’s own goods relative to the price of foreign goods 
Using the definition of the real exchange rate:  

 
 
→A real devaluation occurs when e/P rises or when the exchange 

rate increases by more than the price level 

P
eP

R f=
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The Monetary Approach  
to the Balance of Payments 

• There is a link between the money supply and the external balance 
→ the adjustment process must ultimately lead to the right money 
stock so that external payments will be in balance 

• The only way the adjustment process can be suspended is through 
sterilization operations 

• Central banks frequently offset the impact of foreign exchange market 
intervention on the money supply through OMO 

• A deficit country that is selling foreign exchange and correspondingly 
reducing its money supply may offset this reduction by open market 
purchases of bonds that restore the money supply 

• Persistent deficits are possible → CB actively maintaining the stock of 
money too high for external balance  

STERILIZATION 

STERILIZATION 
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Interest Differentials and Exchange 
Rate Expectations 

• In our model of exchange rate 
determination international 
capital mobility was assumed 

• When capital markets are 
sufficiently integrated, we expect 
interest rates to be equated across 
countries 

• Figure 20-9 shows the U.S. 
federal funds rate and the 
money market rate in Germany 

• These rates are not equal 
 

[Insert Figure 20-9 here] 

How do we square this fact  
with our theory? 
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Exchange Rate Expectations 

• Have assumed that capital flows internationally in 
response to nominal interest differentials 

• Theory is incomplete when exchange rates can and are expected 
to change 

• Must extend our analysis to incorporate expectations of 
exchange rate changes 

• Total return on foreign bonds measured in our currency is 
the interest rate on the foreign currency plus whatever 
earned from the appreciation of the foreign currency, OR 

                                                          (5) 

                   
e

ei f
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Exchange Rate Expectations 

• Investor does not know at the time of investment how 
much the exchange rate will change 

• The term        should be interpreted as the expected change in the 
exchange rate 

• The balance of payments equation needs to be modified 
• Net capital flows are governed by the difference between our 

interest rate and the foreign rate adjusted for expected 
depreciation: 

•  The balance of payments equation is: 
                                                                                (6) 
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Exchange Rate Expectations 

• The adjustment for exchange rate expectations thus 
accounts for international differences in interest rates that 
persist even when capital is freely mobile among 
countries 

• When capital is completely mobile, we expect interest rates to be 
equalized, after adjusting for expected depreciation: 

                                                                   (6a) 

• Expected depreciation helps account for differences in 
interest rates among low and high-inflation countries 

• When inflation in a country is high, its exchange rate is expected 
to depreciate and nominal interest rates will be high 

 

e
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