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KEY – EXTRA-CREDIT PROBLEM SET 
ECONOMICS 402, INCOME AND EMPLOYMENT THEORY 

SPRING 2009, MR. VAUGHAN 

1. Suppose the money supply declines discretely (i.e., a one-time decrease).  For each model below, 

trace the short-run impact (using words or graphs) on real output (Y), the price level (P), labor input 

(L, total employment/hours), real wages (w/P), and average product of labor (APL).  For (b), (c), and 

(d), what happens in the long run to all variables?  What does it mean for money to be neutral?  

Comment on the short-run/long-run neutrality of money in each model.  Identify the specific friction 

responsible for any non-neutrality and provide a microeconomic rationale.   

a. Baseline equilibrium model (money supply curve is vertical)  

If the nominal money stock declines, other things equal, households will find themselves 

holding less than the desired level of money balances.  To rebuild those balances, they will 

reduce nominal spending.  Real output is fixed by tastes and technology, so the decline in 

spending causes prices to fall until nominal money demand {M
d
 = P f[i, Y]} equals the 

smaller money supply. [NOTE: Real money demand depends on the nominal interest rate and 

real output.  Because neither changes (tastes and technology are fixed), real money demand 

does not change.  If prices fall, households will need to hold fewer nominal money balances to 

get the same flow of real services.] 

M
s
↓ => M

d
 exceeds M

s
 => (M

s
 x V)↓ => given fixed ―Y‖ => P↓ 

RESULT: The decline in prices (P) is proportional to the decline in the nominal money stock.  

But no real magnitude changes (Δw/P = 0, ΔL = 0, ΔAPL = 0, ΔY = 0). 

b. Misperception model  

If the nominal money stock declines, other things equal, households will find themselves 

holding less than the desired level of money balances.  To rebuild those balances, they reduce 

nominal spending.  Real output is initially fixed by tastes and technology, so the decline in 

total spending causes prices to fall.  The fall in prices reduces nominal wages as well.  

Workers observe the decline in nominal wages, incorrectly conclude real wages have 

declined as well, and reduce labor supply.  In the labor market, this is depicted by a leftward 

shift of the labor-supply curve, thereby causing a rise in real wages and fall in labor input.  A 

decline in labor input – for a given capital stock and technology level – reduces real output.  

Moreover, a lower level of labor input – for a given capital stock and technology level – also 

implies a higher marginal product of labor (the decline in labor supply induces a movement 

upward/to the left along a negatively sloped marginal-product-of-labor curve). 

M
s
↓ => P↓ => w↓ => Perceived (w/P)↓ => L

s
↓ => Actual (w/P)↑ => Y↓ 

 Labor Input↓ 

 APL↑ 

The decline in money is non-neutral in the short run; it reduces real output).  KEY 

FRICTION: Imperfect information.  [It is costly to determine if a given change in nominal 

wages implies a change in real wages (i.e., changes in nominal wages are confused for 

changes in real wages).]  In the long run, however, workers learn that no change in real 

wages occurred, so labor supply returns to its original position (i.e., shifts back to the right), 

and all real magnitudes return to their original values.  The money-stock decline will have 

served only to reduce nominal prices proportionally.  Put another way, in the long run, the 

misperception model produces the same result as the equilibrium model – money is neutral.  
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c. Sticky-wage Keynesian model 

The money-stock decline, again, causes nominal prices to fall.  Nominal wages are sticky as a 

result of long-term overlapping contracts or efficiency wages, so real wages rise—thereby 

reducing the quantity of labor demanded by households (in their capacity as firms).  The 

decline in quantity of labor demanded [movement upward/to the left along the marginal-

product-of-labor (MPL) curve] implies a fall in labor input (employment/hours).  Because 

the capital stock and technology level are fixed, the fall in labor input causes real output to 

decline.  The rise in MPL implies a rise in average product of labor as well.  

M
s
↓ => P↓ => Given sticky ―w‖ => w/P↑ => Labor Input↓ => Y↓ 

 APL↑ 

As in the misperception model, the decline in money is non-neutral in the short run; it 

produces a decline in real output.  KEY FRICTION: Sticky nominal wages.  In the long run, 

the excess supply of labor will put downward pressure on nominal wages, thereby returning 

the real wage to its original position.  When this occurs, all real magnitudes will also return 

to their original values.  The money-stock decline will have served only to reduce nominal 

prices proportionally.  Put another way, in the long run, the sticky wage model produces the 

same results as the equilibrium model – money is neutral. 

d. Sticky-price Keynesian model 

Assume the economy has two sectors: a perfectly competitive one and an imperfectly 

competitive one.  Further assume the imperfectly competitive sector is characterized by non-

trivial menu costs.  In this sector, firms have latitude to set prices.  (In the perfectly 

competitive sector, firms are price takers).  But changing prices is costly, so a firm with 

market power might keep output price constant in the face of a general movement in prices.   

Now, assume the central bank engineers a one-time decrease in the money supply.  Further 

assume the size of the money ―shock‖ is such that – in the imperfectly competitive sector – 

the cost of lowering prices exceeds the profits lost by not lowering prices.   

As before, households find themselves with insufficient nominal money balances and reduce 

nominal spending.  In the competitive sector, prices fall immediately, adjusting fully to the 

positive nominal shock (as in ―a‖ above)—there is no decline in real output.   

In the imperfectly competitive sector, firms will not adjust prices, so the decline in nominal 

spending reduces real output.  Imperfectly competitive firms also lay off workers or reduce 

hours for existing workers.  In the labor market, this is depicted as a fall in labor demand 

(leftward shift in labor-demand curve), which reduces real wages and labor input.  If less 

labor is used with a given capital stock and technology level, marginal product of labor rises, 

thereby boosting average product of labor as well.   

Collecting the analysis:  
 

Short-Run Impact of Decline in Nominal Money Supply (M
s
↓) 

Sector P Y w/P L APL 

Competitive ↓ Δ=0 Δ=0 Δ=0 Δ=0 

Imperfectly Competitive Δ=0 ↓ ↓ ↓ ↑ 

TOTAL EFFECT ↓ ↓ ↓ ↓ ↑ 
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The total short-run effect (combining both sectors) is: prices, real wages and labor input 

move pro-cyclically (fall with real output) while average product of labor moves counter-

cyclically (rises as real output falls).  The decline in money is non-neutral in the short run.  

KEY FRICTION(S): Menu costs and imperfect competition.   

In the long run, nominal prices fully adjust to the nominal money ―shock‖ in the imperfectly 

competitive sector.  Put another way, if the money stock falls by 50%, nominal output prices 

and nominal factor prices will fall by 50%.  Real magnitudes (real wages, real output, labor 

input, marginal/average product of labor) will return to the original levels because tastes and 

technology did not change.  Money is neutral, as in the equilibrium model.   

STUDY NOTES FOR FINAL EXAM: 

 Barro (Table 16.1, p. 400) says the general price level is counter-cyclical in the sticky-

price model.  He assumes no competitive sector, so prices are completely fixed in the short 

run.  When real output rises, the price level remains fixed – prices are acyclical.  In the 

long run, real output falls back to its original level while prices rise – implying prices are 

countercyclical.  In all prior analysis, we ignored the transition to long-run equilibrium 

when assessing cyclical patterns in variables.  I thought introducing it here would cause 

confusion.  Moreover, it is easier to think of demand shocks causing prices to move pro-

cyclically and supply shocks causing prices to move counter-cyclically.  Use my story on 

the exam.  The larger point is the money is non-neutral in the short run. 

 In all three friction models, money is neutral in the long run just as in the equilibrium 

model.  This is why even New Keynesian (NK) macroeconomists view the equilibrium 

model as useful for thinking about the evolution of potential output (even if they are 

skeptical about its value for analyzing short-run business-cycle fluctuations) 

2. Barro, page 413, #4.  Use a production-possibilities curve (with capital good and consumers goods on 

the axes) to analyze the short-run impact of the increase in saving on efficiency and welfare in New 

Keynesian and equilibrium models.  (Note: “New Keynesian” here means sticky-price model.) 

a. Short-Run Aggregate Supply (SR-AS) traces the short-run relationship between the general 

level of prices (P) and real output (Y); sticky prices [as described in 1(d)] imply an upward-

sloping curve.  Long-Run Aggregate Supply (LR-AS) is the long-run relationship between 

prices and output; LR-AS is vertical because real (tastes, technology, factor endowments) 

not nominal factors determine real output in the long run.  (In the equilibrium model, there 

is no SR-AS curve because prices are totally flexible – only real factors matter – even in the 

short run.)  In equilibrium and NK models, Aggregate Demand (AD) = Consumption 

Spending (C) + Gross Investment Spending (I) + Government Purchases (G).   

Assume the economy begins at point ―a‖ in the figure below.  Now suppose household wish 

to save more, other things equal.  Given some stickiness in prices, this implies a decline in 

consumption spending (C↓) and aggregate demand (AD↓) – the economy moves to point 

―b.‖  The price level falls (from P1 to P2) and real output falls below potential output (Y1 to 

Y2).  Labor input falls because fewer workers or fewer hours from existing workers are 

needed to produce the lower level of real output, other things equal. 
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b. The decline in real output (income) causes saving to decline in the short run.  

c. In the equilibrium model, flexible prices convert additional savings into investment 

immediately, so aggregate demand does not change (C↓=I↑ so ΔAD = 0).  The price of 

consumption goods falls and price of investment goods rises – relative prices adjust -- 

leaving the general price level unchanged.  The economy remains at point ―a.‖   

The ―paradox of thrift‖ in NK models is that an increasing in the savings rate – which in the 

long run is a good thing (recall in the Solow Growth Model it raises the growth rate of 

capital and output per worker) – produces a decline in real output in the short run.  In the 

equilibrium model, an increase in the saving rate does not produce a decline in real output; 

there is no paradox of thrift.   

STUDY NOTE FOR FINAL EXAM: Price flexibility had two dimensions.  Prices can be 

flexible in the sense a purely nominal shock has no real effects – doubling in money supply 

simply doubles nominal prices.  Or prices can flexible in the sense individual nominal prices 

can adjust so relative prices are fluid – an increase in demand for capital goods raises the 

nominal price of capital goods and a decrease in demand for consumer goods lowers the 

nominal price of consumer goods (i.e., the relative price of capital goods rises to reallocation 

production from consumption to investment).  In equilibrium models, prices are flexible in 

both senses, so an increase in savings – increase in demand for capital goods and decline in 

demand for consumer goods – produces the needed change in relative prices.  AD does not 

change.  Only a purely nominal shock like a change in the money supply causes AD to 

change in the equilibrium model – and again such a shock simply causes the general price 

level to change.  In NK models, price stickiness means purely nominal shocks (like a change 

in the money supply) as well as shocks to one component of AD (like a change in the savings 

rate) can have real effects. 

d. Additional Questions:  Aggregate economic welfare means the welfare of all households.  In 

both the equilibrium and NK models, households prefer more consumption to less.  In the 

NK model, the increase in saving causes output to fall below potential output – thereby 

reducing welfare and efficiency.  This can be seen with the production possibilities curve in 

below.  Capital goods (gross investment) are on the vertical axis and consumption goods on 

the horizontal.  Suppose the economy starts at point ―a‖ on production possibilities curve 

(PPC1).  [Note: Every point on PPC1 represents full employment of available resources and 

technology.  Put another way, every point is efficient.]  The negative demand shock 

(increase in saving, decline in consumption – given sticky prices) moves the economy to a 

point inside the production-possibilities curve (point ―b‖).  Gross investment (I) – 

purchase/production of capital goods is the same – but now purchase/production of 

consumption goods is lower because of the increased desire to save.  Efficiency is lower 

because point ―b‖ is inside PPC1.  Society could have more consumer goods, more capital 

goods, or more of both with the given resources and technology.  Sticky prices have 

produced a macroeconomic market failure.  Aggregate welfare is lower, too.  All households 

who value capital goods are no worse off (production is the same), but households who 

value consumer goods are worse off (production is lower).   
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In the equilibrium model, flexible prices insure production remains on the curve.  The 

increase in saving changes relative prices to shift production from consumer to capital 

goods, all the while preserving full use of resources and technology (i.e., output remains at 

potential).  The economy moves from point ―a‖ to point ―c.‖  Because the economy remains 

on PPC1, production is efficient.  Moreover, aggregate welfare does not decline (i.e., a 

change in tastes produced the reallocation from consumption to investment so presumably 

point ―c‖ yields as much welfare as point ―a‖)   

3. Suppose the government permanently increases its real purchases of goods, other things equal.  

Assume the central bank fixes the money supply.  In addition, use the Barro assumptions from 

chapter 12.  (State those assumptions as part of your answer.) 

a. Using the equilibrium model, trace the impact (words or graphs) on disposable income, 

consumption (C), gross investment (I), real output (Y), real rental price of capital (R/P), capacity 

utilization (κ), real interest rate (i), real wage (w/P), labor input (L), and the price level (P).   

The increase in government purchases has no impact on tastes, technology, or factor 

endowments, so real output does not change (ΔY = 0).  Because technology does not change, 

the productivity of factor inputs does not change (ΔMPL = ΔMPK = 0), the real price of 

factor inputs does not change (Δw/p = ΔR/P = 0) and the quantity of factors employed does 

not change (ΔL = ΔκK =0).  Because capacity utilization does not change (Δκ = 0), 

depreciation does not change (Δδ = 0).  Because the real rental price of capital and 

deprecation do not change, the interest rate does not change (Δi = 0).   

A permanent increase in real government purchases means such purchases rise by an equal 

amount in every period.  Government spending must be financed, so taxes must rise in every 

period.  (Taxes are assumed to be lump sum, so there are no incentive effects.)  The increase 

in taxes reduces household disposable income by an equal amount in each period.  

Households smooth consumption, so consumption falls in each period by exactly the increase 

in government purchases.  In the current period, G↑ = C↓ so ΔAD = 0.  Gross investment 

does not change (ΔI=0) because: 

(i) Y = C + I + G (AS = AD), so 

(ii) ΔY = ΔC + ΔI + ΔG  

(iii) ΔY = 0 (tastes, technology, factor endowments do not change) 

(iv) And G↑ = C↓ (or ΔG = -ΔC) 

(v) Substituting (ii) and (iii) into (i) yields: 0 = -ΔG + ΔI + -ΔG, or ΔI =0 

The general price level is determined in the money market.  The money supply does not 

change (ΔM
s 

= 0) and money demand does not change (ΔM
d 

= 0, because ΔY = Δi = 0, no 

financial innovation occurs), so prices do not change (ΔP=0).  In short, the only factors 

affected by the permanent increase in purchases are real consumption spending and relative 

prices (i.e., the nominal price of goods purchased by the government rises, and the nominal 

price of other goods falls, thereby leaving the general price level constant). 

b. Illustrate the impact of the permanent increase in real government purchases using aggregate 

demand/aggregate supply curves (in P–Y space).  Is any consumption or investment crowded out? 

The aggregate demand (AD) curve does not shift because the increase in real government 

purchases ―crowds out‖ an equivalent amount of real consumption. Tastes, technology, and 

factor endowments do not change, so the vertical AS curve does not shift.  (In the Barro 

model, there is no SR-AS curve because all prices are completely flexible—only a vertical AS 

curve that shifts due to changes in technology, tastes, or factor endowments.).  Neither AD 

nor AS shifts, so the general level of prices and real output do not change (ΔP = ΔY = 0) – 

just as predicted by the money-market analysis.  
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c. How would all results differ if the increase in purchases were temporary?  Compare “crowding 

out” when the increase in purchases is permanent and temporary.   

If the increase in government purchases were temporary, the decline in household disposable 

income would be small relative to lifetime resources available to finance consumption.  

Smoothing over ―n‖ periods implies a small decline in current-period consumption.  If 

current consumption falls by a small amount, then gross investment must decline by a large 

amount – specifically the difference between the increase in real government purchases and 

decline in real consumption spending.  Why? 

(i) Y = C + I + G (AS=AD), so  

(ii) ΔY = ΔC + ΔI +ΔG 

(iii) ΔY = 0 (b/c tastes, technology, and factor endowments do not change) 

(iv) So, ΔC + ΔI = ΔG 

(v) Or, ΔI = Δ G - ΔC 

(vi) Therefore, is ΔC is small, then ΔI must be large.    

Otherwise, analysis from ―a‖ and ―b‖ carries over; there are no other changes in real 

magnitudes (besides real consumption and real gross investment spending and some relative 

prices).  Moreover, the general level of prices does not change.   

d. Suppose services provided by government purchases increase the productivity of labor and capital 

(like a positive technology shock).  For example, the government builds roads that significantly 

reduce transportation costs (and cannot be built by the private sector).  What happens to real 

output?  A “multiplier effect” occurs when an increase in government purchases produces an 

increase in real output.  Compare the multiplier effect of an increase in government purchases 

when the resulting services raise productivity (case d) and do not raise productivity (case a).   

If government purchases positively shock technology (A↑) and boost marginal product of 

labor (MPL), then real wages and labor input will rise (because MPL is demand for labor, 

MPL↑ => w/P↑, L↑).   Similarly, if purchases boost marginal product of capital (MPK), then 

the real rental price of capital and capacity utilization will rise (MPK↑ => R/P↑, κ↑).  Real 

output rises (Y↑) because of the direct impact of the technology shock and the indirect 

impact of greater employment of labor and capital.  There is a positive multiplier because G↑ 

=> Y↑.  In case ―a,‖ however, there is no multiplier effect because real consumption is 

crowded out dollar-for-dollar (by the increase in real government purchases).   

STUDY NOTES FOR FINAL EXAM:  

 In the NK model, an increase in government purchases, other things equal, boosts 

aggregate demand (AD) when the economy is below potential output (even if purchases 

have no impact on factor productivity).  So in the paradox of thrift example, higher ―G‖ 

shifts AD to the right, restoring output to potential.  AD stimulus is Pareto improving 

because the economy was operating below full employment (inside the production 

possibilities curve).  In the equilibrium model (absent an impact on factor productivity), 

more ―G‖ make households who value the resulting services better off – but at the 

expense of households who valued crowded out consumer goods.  

 When government purchases raise factor productivity, the multiplier effect comes from 

an increase in potential output.  Put another way, purchases increase AS, thereby shifting 

the production-possibilities curve to the right.  This is different from the NK multiplier – 

when output rises because more ―G‖ stimulates AD in an underemployed economy 

(irrespective of what government purchases).  Put another way, equilibrium economists 

view output as always at potential, so government purchases will have a positive 

multiplier only if they stimulate potential output. 
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4. Suppose the government increases the marginal tax rate on labor income, other things equal.  Assume 

the central bank fixes the money supply, and the other Barro assumptions from chapter 13 hold.  

(State those assumptions as part of your answer.) 

a. Using the equilibrium model, trace the impact (words or graphs) on real wages, labor input, real 

rental price of capital, capacity utilization, real output, and the price level.   

An increase in marginal tax rates will reduce the incentive to work, thereby shifting the 

labor-supply curve to the left (L
s
↓).  The decline in labor supply causes real wages to rise 

(w/P↑) and labor input to fall (L↓).  Labor and capital are complements in production, so 

demand for capital services will also decline, thereby reducing the real rental price of capital 

(R/P↓) and capacity utilization rate (κ↓).  The decline in labor and capital employed will 

reduce real output (Y↓).  In the money market, the fall in real output produces a decline in 

money demand (M
d
↓).  Households, now holding excess nominal money balances, will 

increase total spending.  Real output is fixed at the lower level (produced the higher tax 

rates), so the increase in nominal spending serves only to raise the price level (P↑).   

RESULT: w/P↑, L↓, R/P↓, κ↓, Y↓, P↑ 

b. Illustrate the impact of an increase in the marginal tax rate on labor income using aggregate 

demand/aggregate supply curves (in P–Y space).   

In AD-AS space, the increase in marginal tax rates shift the vertical AS curve to the left, 

raising the price level and reducing the level of real output.  The decline in real output is a 

movement from on level of potential output to another – that is, the economy is also fully 

employment at the lower level of real output.  

RESULT: Y↓, P↑ 

5. Barro, p. 368, #3.   

RICARDIAN EQUIVALENCE OF BUDGET DEFICITS 
Ricardian analysis starts by assuming a given time path of real government spending, fully 

financed with real lump-sum taxes.  (Real transfers are lump sum, too.)  The real interest rate is 

also assumed constant through time; both government and households are able to borrow at 

that rate.  Finally, the government, like households, faces a budget constraint.  (An additional 

implicit assumption is the equilibrium model is the correct one for macroeconomic analysis.)   

Imagine a one-period model.  In that period, government spending (real purchases, G, plus real 

transfers, V) must be paid for.  So:  

REAL PURCHASES (G) + REAL TRANSFERS (V) = REAL TAXES (T) 

where real taxes can be from explicit taxes (like income taxes) or from money creation (the 

inflation tax).  Extending the model to two periods, allows the government to borrow today (run 

a deficit), but over two periods it still faces a constraint, namely: 

PRESENT VALUE OF REAL GOVERNMENT SPENDING = PRESENT VALUE OF REAL TAXES 

Suppose lump-sum taxes are cut this period, other things equal.  Bonds must be sold to fund the 

resulting deficit.  Taxes must now be raised above initial levels next period to service the debt 

(i.e., pay interest on the bonds) and pay off the principal (i.e., retire the bonds).  So the deficit 

only rearranges the timing of taxes – lower today but higher tomorrow.  The present value of 

real tax obligations remains equal to the present value of real government spending.   
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Because the present value of real tax obligations does not change, the present value of resources 

available to finance consumption does not change.  So the time path of consumption – real 

consumption this period and real consumption next period – does not change.  Viewed another 

way, when the government sells bonds to cover the deficit today, households use their tax cut to 

buy those bonds (save), so they will can cover tomorrow’s higher tax liability without reducing 

tomorrow’s consumption.  Put still another way, national saving equals private (household) 

saving plus public (government) saving.  A deficit today reduces public saving but increases 

private saving, so national saving is unchanged.  In short, a deficit-financed tax cut does not 

have real economic effects.  Specifically, today’s real output, real consumption spending, and 

real gross investment spending do not change.  Put another way, deficits are neutral.  

Equilibrium economists do not deny that changes in real government spending or real taxes will 

have real effects if those changes affect factor productivity, work incentives, etc.  They only 

deny the deficit has an independent impact.  (Holding the time path of real government 

spending constant and assuming real taxes/transfers are lump sum permits focus on the 

independent impact of deficits.)  

CONVENTIONAL VIEW OF BUDGET DEFICITS 
―Standard‖ analysis begins by assuming tax cuts produce an increase in real consumption 

spending in this period.  If the economy is full employed (assumed in the equilibrium model), 

real output remains constant, so as a matter of arithmetic, gross investment must decline.  

Specifically,  

(i) Y = C + I + G (AS=AD), so  

(ii) ΔY = ΔC + ΔI +ΔG 

(iii) ΔY = 0 (b/c tastes, technology, and factor endowments do not change) 

(iv) ΔG = 0 (time path of real government purchases constant, only lump-sum taxes are cut) 

(v) So 0 = ΔC + ΔI, or ΔC = ΔI 

(vi) Therefore, I↓ by the C↑    

As in the Ricardian case, real output today does not change.  But, because gross investment 

declines this period, the capital stock next period will be smaller than it otherwise would have 

been.  The ―price‖ of a tax cut (and higher real consumption) today is reduction in tomorrow’s 

capital stock/real output.  Put another way, the production possibilities curve will not shift out 

as much as it would have because the production of capital goods (gross investment) is smaller.   

Why would a tax cut prompt households to consume more today?  In the equilibrium model, 

the present value of tax obligations does not change; the tax cut merely lowers taxes today and 

raises taxes tomorrow.  So the tax cut does not increase household net wealth.  

Barro suggests two possibilities.  First, the equilibrium model assumes households plan 

consumption over ―n‖ periods.  (To keep things simple, we assumed 2 periods.  Now, extend to 

―n.‖)  Obviously, no one lives ―n‖ periods; lifetimes are finite.  A tax cut would increase the 

wealth of households today if they did not care about the higher tax burden on future 

generations.  Another possibility is imperfect credit markets.  Suppose households can borrow 

only at high rates of interest because it is costly for private lenders to solve adverse 

selection/moral hazard problems.  Suppose further the government can borrow at the risk-free 

rate.  A cut in taxes today is tantamount to the government borrowing at the risk-free rate and 

giving the proceeds to households.  Households must pay higher taxes in the future to service 

that borrowing.  But because the government pays a lower interest rate, the taxes necessary to 

service public debt are lower than the cost of servicing private debt.  In short, the tax cut 

increases household net wealth today. 
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A third possibility – not addressed in the text – is that real output is less than potential and a 

budget deficit boosts real consumption without inducing an offsetting decline in gross 

investment.  (The increase in real consumption can be explained by finite lives or credit-market 

imperfections.)  Put another way, AD rises in a less than fully employed economy, thereby 

producing an increase in real output.   

STUDY NOTE FOR FINAL EXAM: Holding ―other things equal‖ when analyzing budget 

deficits is hard, so empirical tests of Ricardian Equivalence have produced results akin to an 

ink blot – one can find evidence for whatever one wants to believe.  (See box on page 364 of the 

text.)  It is fair to say, however, Ricardian Equivalence (which is Barro’s original research 

contribution) is important because of the framework it provides for analyzing why budget 

deficits might matter.  In this sense, Ricardian Equivalence is important for the same reasons 

monetary neutrality is – not because it always and everywhere describes reality but because it 

focuses attention on specific frictions that could cause non-neutrality.   

6. In class, I said I wanted you at semester end to be able to provide a coherent answer to this question:  

“Do you think aggregate-demand stimulus (i.e., expansionary 

monetary/fiscal policy) is an appropriate response to the current recession?”   

a. What role does the choice of model play in your answer (equilibrium vs. New Keynesian)? 

Model choice plays a critical role.  The equilibrium model implies the dominant factor in 

the current contraction is most likely a negative technology (aggregate supply) shock and 

the decline in real output represents a movement in potential output.  Aggregate welfare is, 

to be sure, lower – the production possibilities curve has shifted inward, and fewer goods 

can now be consumed.  But the output decline does not represent a macroeconomic market 

failure.  Aggregate production, though lower, is efficient.  Aggregate demand stimulus will 

not shift the production possibilities curve outward.  Indeed, such stimulus only moves the 

economy along the curve, making some households better off but others worse off.  (See 

related discussion on the answer key to Exam II.)   

The NK model, in contrast, implies the dominant force in the current recession is most 

likely a negative aggregate demand shock and the fall in real output represents a decline 

relative to potential.  The economy has moved to a point inside the production possibilities 

curve.  Production is inefficient because resources are unemployed (i.e., a macroeconomic 

market failure).  Aggregate demand stimulus could be Pareto improving – by moving the 

economy from an interior (inefficient) point on the production-possibilities curve to a point 

on the curve. 

b. What role does the effectiveness of policy tools play in your answer?  Hint: Include discussion of 

politics, lags, tool effectiveness/precision, and time inconsistency.   

An equilibrium economist would not favor stabilization policy; he would see no point.  

(Stabilization policy is the use of monetary/fiscal policy to reduce business-cycle 

fluctuations.  Because – to an equilibrium economist – such fluctuations represent Pareto 

optimal movements in real output, stabilization policy will improve aggregate welfare.) 

Even though NK economists agree that frictions (like sticky prices) can produce significant 

departures from potential output, they still differ on policy.  For example, Greg Mankiw 

(who launched the menu cost literature) was a senior advisor to President George W. Bush 

while Larry Summers (another New Keynesian) is a senior advisor to President Obama.   

The effectively of policy tools (or specific actions with those tools) can be compromised by 

politics, lags, tool effectiveness/precision, and time inconsistency.  
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POLITICS:  Economists can design optimal policy responses on the blackboard, but 

implementation requires working through politicians.  (Even the Federal Reserve – 

nominally independent from politics – must keep one eye on Congress, which has the power 

to take that independence away.)  So, the actual policies implemented could end up being 

more about maximizing votes than maximizing economic impact.  For example, President 

Obama allowed the Democratic Congressional leadership to design the fiscal stimulus 

package passed in February.  A large portion of the stimulus will not take effect until 2010 

or later – after the current recession is over.  Spreading out the stimulus, however, will 

please voters over several election cycles.  

LAGS:  Three separate the optimal time for and effect of a policy action. 

 Recognition Lag – Time elapsed between need for policy and recognition of that need.  

 Implementation Lag – Time elapsed between recognition of need and policy action. 

 Impact Lag – Time elapsed between policy action and policy effect.   

For example, the recession began in December 2007 and the fiscal-stimulus package passed 

in February 2008 (recognition and implementation lag).  The Federal Reserve began the 

current series of cuts in the Fed funds target in September 2007 (from 5.25% to 4.75%) – 

ahead of the business-cycle peak.  But the cut does not appear to have been soon enough or 

large enough to stave off recession.  (The Fed kept cutting the target rate; now the target 

range for the Fed funds rate is between 0.0% and 0.25%) 

TOOL EFFECTIVENESS/PRECISION:  Even if recessions could be predicted with enough 

accuracy/lead time to offset lags and economists could combat downturns without political 

interference, designing/implementing policy might still prove challenging because of 

ineffective/imprecise policy tools.  It is difficult to know exactly how much stimulus is 

needed to produce the desired effect.  (For example, even NK economists who agree on the 

need for stimulus disagree over whether the February package was sufficient.)  As a result – 

particularly with respect to monetary policy -- there has been a tendency to do too much too 

late.  A classic example is the Fed’s response to post-WWI inflation – waiting too long, then 

raising the discount rate too much and producing a severe recession.   

TIME INCONSISTENCY:  Absent politics, lags, and ineffective/imprecise tools, policy could 

still prove counterproductive.  Barro’s discussion (pp. 383-386) is dense, so I adapted the 

following from my 2002 essay in the Federal Reserve Bank of St. Louis Regional Economist: 

Policy-makers, wanting to discourage construction in floodplains, forswear flood relief.  

People build anyway.  Then rains come, waters rise and homes flood.  The media carry 

heart-wrenching footage of rooftops poking out of roiling currents, and policy-makers 

respond with full compensation for flood-related damages.  The result is the worst of both 

worlds—homes destroyed by floodwaters and victims who ignored warnings bailed out by 

taxpayers.  After floodwaters have receded, the cycle starts all over again.   

Finn Kydland and Edward Prescott (KP) offered a way out of this trap.  In a classic 1977 

article, they distinguished between time-inconsistent policy – which satisfies the public in 

the short run at the expense of the long-run goal and – and time-consistent policy – which 

nails the long-run goal at the expense of the public in the short run.  The long-run goal of 

flood policy is to preventing floodplain construction.  In the short run, however, compassion 

dictates bailing out victims—even if warnings were ignored.  Bailouts today are time-

inconsistent (i.e., encourage floodplain construction) because people learn to watch what 

policy-makers do and ignore what they say.  If ―no relief‖ threats could be made credible, 

people would think twice before tempting Mother Nature.  And no floodplain construction 

today means no need for flood relief tomorrow—a time-consistent outcome.   
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KP emphasized the importance of pondering not only the desirable policy for a given set of 

circumstances but also the framework likely to produce the best policy over time.  They 

went on to argue rules produce time-consistent outcomes by making policy-maker 

pronouncements credible.  Their emphasis on the framework—and the value of credible 

rules—has profoundly influenced the way other economists think about policy.   

Economists broadly categorize policy-making frameworks as either rules or discretion.  In a 

rules framework, policy responses must follow a pre-specified plan.  The plan can be non-

activist—it may force policy-makers to pursue the same action in all circumstances.  Or the 

plan can be activist—the rule may direct policy-makers to respond to different 

circumstances in different pre-determined ways.  The common denominator is that rules 

constrain policy-makers’ actions in advance.  In the flooding example, a non-activist rule 

might say: ―no flood relief, period.‖  An activist rule might limit flood relief per victim to 10 

percent of the pre-flood value of damaged property—no matter where it is located 

(floodplain or no floodplain).  This rule allows a policy response to the flood, thereby 

making it activist in nature, but that response is pre-defined.  Rules are valuable, KP noted, 

because the public observes policy-makers and forms expectations of their likely actions.  In 

the flood example, bailing out victims is desirable once waters have receded.  The public 

knows this from studying previous policy actions.  As a consequence, promises no bailouts 

this time will not be credible.  Only a rule that prevents reneging will convince the public 

homes are at genuine risk and, thereby, discourage flood-plain construction.   

In a discretionary framework, policy-makers have wide latitude to design the best policy 

response for the given circumstances.  In the flooding example, discretion means policy-

makers may craft disaster-relief policy anew in each period.  Today, before flooding has 

occurred, they can forswear disaster relief.  Tomorrow, if flooding occurs, they can renege 

and provide generous compensation for damages.  To proponents of discretionary, such 

flexibility gives policy-makers to respond to unforeseen scenarios.  Suppose a river that 

seldom floods rises above its banks and sweeps away homes.  Discretionary allows policy-

makers to bail out innocent victims.  Such latitude is particularly valuable in an uncertain 

environment—say when policy-makers don’t have a clue about the volume of rain likely to 

fall or about the rivers likely to flood.  Discretion can even yield time-consistent outcomes in 

some certain circumstances.  If policy-makers are insulated from politics, they can resist 

―bailout‖ pressure from victims who ignored warnings.  A reputation for living up to 

commitments might make ―no relief‖ threats credible.  A director of flood policy who is 

perceived as true to his word could bailout victims of a 500-year flood without unleashing a 

torrent of floodplain construction.  

c. Would equilibrium economists tend to favor rules or discretion?  Explain.   

Equilibrium economists tend favor rules (usually non-activist rules).  They believe markets 

work at a micro- as well as macroeconomic level.  If all agents optimize and all markets 

clear, the resulting level of aggregate real output – as well as the distribution of that 

production across specific goods and services – will be Pareto optimal.  Policy interventions 

at the micro or macro level make some parties better off only at the expense of making 

others worse off.  Aggregate welfare will not be enhanced.  Binding policy-markers with 

rules will prevent political mischief.  Moreover, policy making by discretion creates 

uncertainty – private agents can predict based on past behavior what policies will be 

pursued – but there is always a chance of policy surprises.  This uncertainty can distort 

production and consumption decisions.  So binding policy-markers with rules will provide a 

stable environment for households and firms to plan.    
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7. What are the key stylized facts about economic growth a good model should be able to explain?  How 

well does the Solow Growth Model explain these facts?  Be specific.   

The Solow Growth Model (SGM) predicts conditional convergence.  For a given steady-state 

value of real GDP per worker (y*), the lower the initial level of real GDP per worker, y(0), the 

higher the growth rate of real GDP per work (Δy/y).  Put another way, poorer economies will 

grow faster than richer economies, other things equal. 

Overall, the evidence supports conditional convergence; countries with lower levels of real GDP 

per capita have posted higher real growth rates.  Apparent evidence to the contrary (figure 4.9, 

page 83 in Barro) is compromised by failure to hold other things equal.  For example, when the 

sample is limited to 18 advanced OECD countries – all of which have similar social and 

economic characteristics – the predicted negative relationship emerges; countries with lower 

levels of real GDP per capital in 1960 had higher real growth rates from 1960-2000.  (See figure 

4.10, page 84 in Barro.)  Even more compelling evidence emerges for when the collection of 

economies is more homogenous.  Other things equal, U.S. states with lower levels of per capita 

real personal income in 1880 had higher growth rates of real personal income per capita.  (See 

figure 4.11, page 85 in Barro.)  Even stronger evidence can be seen when data are broken into 

smaller periods for a broad sample of 86 countries: real GDP per capita in 1965 vs. real per 

capita growth 1965-75 (71 countries in sample); real GDP per capita in 1975 vs. real per capita 

growth 1975-85 (85 countries); and real GDP per capita in 1985 vs. real per capita growth 1985-

95 (82 countries).  [See figure 5.1, page 97 in Barro.] 

One other pattern in the data is the ability of some rich countries to maintain respectable real 

growth rates for over a century.  For example, between 1869 and 2005, U.S. real GDP per 

capita averaged 2 percent per year.  From 1820 to 2000, growth of real GDP per capita in 17 

OECD countries (for which data are available) averaged 1.8 percent per year.   

The simple version of the SGM cannot explain this pattern; growth continues until the steady-

state value of real GDP per capita (real capital per worker) is attained.  The model is agnostic 

about how long it takes to reach the steady state, but surely 100+ years is sufficient.  Modifying 

the SGM to allow continuous technological progress (ΔA/A at a constant positive rate), 

however, can explain persistent real growth in rich countries.  Specifically, other things equal, 

the more resources devoted to investigation of methods for raising the level of technology), the 

greater the likely growth rate of technology.  Evidence supports this prediction; countries 

spending more on research and development, other things equal, enjoy faster growth in real 

GDP per capita.  

8. Suppose President Obama appointed you “Economic Growth Czar.”  Compile a list of specific 

policies you would recommend and provide supporting explanations.  Start by making the generic list 

of pro-growth policies discussed in class/Barro U.S. specific.   

EXAMPLE: Countries with low inflation rates tend to grow faster, other things equal (Barro, p. 98).  

So you should explain why low inflation promotes growth, include a specific monetary-policy 

recommendation, and justify that policy recommendation.  You might say something like: 

 Evidence suggests the variance of inflation rises with the level, other things equal.  

 Higher inflation will, therefore, make it harder to infer changes in relative prices from changes in 

nominal prices.  

 The resulting misperception will lead to consumption and production mistakes, thereby reducing 

efficiency and growth. 

 Inflation is caused by excessive monetary growth.  

 So when Chairman Bernanke steps down, you (President Obama) should appoint a successor 

committed to a strict rule allowing high-powered money to grow by no more than 3 percent per 
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year.  This will keep inflation in check because, as Friedman and Schwartz note (p. 684), over the 

long run, money-stock growth is driven primarily by high-powered money.  (Aside: The average 

monthly growth in the monetary base, on an annualized basis, from February 1959 to February 

2007 was 6.5 percent – over twice the 3 percent recommendation.) 

As Barro notes on page 98, ―research shows the growth rate of real GDP per person rises in 

response to a (1) higher savings rate, (2) lower fertility, (2) better maintenance of rule of law, (3) 

smaller government consumption purchases, (4) greater international openness, (5) 

improvement in terms of trade, (6) greater quality/quantity of education, (7) better health, and 

lower inflation.‖  Moreover, as Barro notes on page 114, ―countries that spend more on R&D 

investment tend to have higher growth rates of real GDP per person.‖ 

For a highly developed country like the U.S., discouraging fertility is not necessary.  (Indeed, 

given the fundamental imbalance between promised Social Security benefits and working-age 

contributors of Social Security taxes, it probably makes sense to encourage fertility.)  Moreover, 

specific policy prescriptions will vary – based on personal views about equity-efficiency 

tradeoffs.  That said, here is a list of recommendations I would support – to give you a flavor of 

pro-growth policies.  I have provided a few references, so you can explore arguments for these 

policies at your leisure over the summer.  I fully expect you will come up with a different list – 

as always my goal is to stimulate your thinking, not convert you.  In reverse order:  

1. Additional government subsidies for research and development (R&D) as well as 

strengthening of intellectual property rights.  Doing so will boost technological progress.   

2. Replacement of current income tax with a consumption tax.  People could report income 

from all sources (wages, interest, capital gains, profits, etc.), deduct net contributions to 

savings (financial wealth at end of previous tax year minus financial wealth at end of this tax 

year), and pay taxes on income spent on consumption.  Marginal rates could be progressive, 

so people spending more on consumption would pay more in taxes.  [A specific proposal was 

advanced by Robert Hall and Alvin Rabushka in The Flat Tax. Standard, Calif.: Hoover 

Institution Press, 2007 – available through Barnes & Noble on-line.] 

3. Tort reform (to limit arbitrary damages) and eminent domain reform (to compensate owners 

for limitations on use of their property).  One reason – not as important as many 

Republicans argue but still important – the U.S. spends such a large portion of GDP on 

health care is malpractice litigation.  Currently, when you go to the doctor you buy two 

commodities: health care and a lottery ticket.  As a result, U.S. physicians pay some of the 

highest malpractice-insurance premiums in the world.  If punitive damages were limited to a 

multiple of actual damages (as in anti-trust law, where damages are trebled) – not just in 

medical-tort litigation but in all civil litigation – property would be more secure (i.e., not 

subject to arbitrary confiscation by a jury).  An alternative is the English ―loser pays‖ 

system, in which the loser of a lawsuit must pay the winner’s legal fees.  This reform would 

restrict access to the courts to litigants with high expected-value claims (and discourage 

frivolous litigation, out-of-court ―nuisance‖ settlements, etc.).  Regarding eminent domain, 

the Constitution requires the government to compensate owners when taking property for 

public purposes (like building a road).  But if the government severely restricts an owner’s 

use of his property – like forbidding him to build because it has been designated a ―wetland,‖ 

compensation is not required.  Requiring compensation for material reduction of property 

value – sometimes calling ―a taking‖ – would strengthen property rights.  

Here is an essay on limiting arbitrary damages (by University of Chicago Law Professor, 

Richard Epstein):  

http://www.pointoflaw.com/columns/archives/001482.php 

http://www.pointoflaw.com/columns/archives/001482.php
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Here is an essay on ―takings:‖ http://www.reason.com/news/show/29924.html 

4. Unilateral elimination of all barriers (tariffs/quotas) on importation of foreign goods.   Even 

if the rest of the world were to retain trade restrictions, eliminating ours would serve the 

national economic interest.  Immediately, Americans would be able to buy a range of goods 

and services at lower prices.  (So, eliminating trade barriers would act like a tax cut for 

poorer Americans because higher prices are more burdensome to those with lower incomes, 

other things equal).  More importantly – from a growth standpoint –scarce land, labor, and 

capital would be released from production of goods in which the U.S. is relatively inefficient 

to move to production of goods in which the U.S. is relatively more efficient.  The additional 

income created would more than compensate those displaced by international competition.  

[Slicing off some of the additional income to compensate losers is political, not economic, 

issue.]  An analogue is freer trade in human beings.  We could, as Gary Becker has proposed, 

sell citizenship – say anyone willing to pay $300,000 could become an American.  To address 

equity issues, the government could institute a ―citizenship loan‖ program like the student 

loan program, allowing payment over a long period.  Such a program would allow those able 

to earn high incomes in the U.S. – because they have scarce skills, energy and imagination – 

to become citizens.  Such a program could be added to the existing immigration program – 

so no one currently on the waiting list would be disadvantaged.  Citizenship is a scare good 

and must be rationed.  Why not allocate a portion of the slots to be sold to those who could 

create the most economic value and pay the most taxes?   

Here is an essay in favor of unilateral elimination of trade restrictions:  

http://www.freetrade.org/node/82 

Here is an essay by Gary Becker in favor of selling the right to immigrate:  

http://www.becker-posner-blog.com/archives/2005/02/sell_the_right.html 

5. Replacement of current educational programs (at primary, secondary, and higher-education 

levels) with vouchers.  There is a good economic argument for government subsidies of 

education.  This does not imply, however, that government should be the supplier.  Voucher 

programs would promote competition (and efficiency) at every level of education, thereby 

ensuring the highest return on public investment.  Here is an essay by Milton Friedman 

promoting public school vouchers:  

http://www.cato.org/pubs/briefs/bp-023.html 

6. Reform of health care to promote competition, reduce expenditures by third-parties, and 

eliminate ―free riding.‖  Mandating that all Americans have catastrophic health insurance 

(paid by the federal government for the poor), eliminating the tax benefits corporations 

receive for providing health insurance to employees (and replacing with a tax credit), 

removing barriers to interstate competition by health-insurance companies, etc. would 

improve the quality of health care and reduce the cost.  Most of these features were included 

in Senator McCain’s health-care plan.   

http://www.heritage.org/Research/Healthcare/bg2198.cfm 

Milton Friedman wrote an essay in 2001 on the problem with third-party payment:  

http://www.hoover.org/publications/digest/3459466.html 

Now, what about reducing government consumption expenditures?  The majority of the 

Federal budget is spent on middle-class entitlements – Social Security, Medicaid, etc.  With 

the trillions in additional spending in President Obama’s budget, it is hard to know where to 

start.  [I am certainly no ideologue; there are many necessary and appropriate government 

http://www.reason.com/news/show/29924.html
http://www.freetrade.org/node/82
http://www.becker-posner-blog.com/archives/2005/02/sell_the_right.html
http://www.cato.org/pubs/briefs/bp-023.html
http://www.heritage.org/Research/Healthcare/bg2198.cfm
http://www.hoover.org/publications/digest/3459466.html
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functions (apart from military, policy and fire).  But – and this is my point – with the current 

and scheduled increases in government consumption spending, we are going in the wrong 

direction from a ―promote growth‖ standpoint.] 

Health care reform along the lines discussed above (combined with phasing out Medicare 

and Medicaid) and Social Security reform (a law requiring all personal/employer 

contributions to be invested in Treasury securities, with payouts at retirement limited to 

funds received) would be a good start.  Additional income transfers to the elderly would then 

have to be explicitly legislated and paid out of general tax revenues.  


