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2.3.7 Conclusion 
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Interest rate parity, or known as international Fisher effect, is an economic 

concept, expressed as a basic algebraic identity that relates interest rates and 

exchange rates. The identity is theoretical, and usually follows from assumptions 

imposed in economic models. There is evidence to support as well as to refute the 

concept. Interest rate parity is a non2arbitrage condition which says that the returns 

from borrowing in one currency, exchanging that currency for another currency and 

investing in interest2bearing instruments of the second currency, while 

simultaneously purchasing futures contracts to convert the currency back at the end 

of the holding period, should be equal to the returns from purchasing and holding 

similar interest2bearing instruments of the first currency. If the returns are different, 

an arbitrage transaction could, in theory, produce a risk2free return. Looked at 

differently, interest rate parity says that the spot price and the forward, or futures 

price, of a currency incorporate any interest rate differentials between the two 

currencies assuming there are no transaction costs or taxes. 

 

������ �&'($�%)(*�!+�,(**!��

In this lesson we will study interest rate parity, uncovered interest parity, real 

interest rate, output, expenditure and exchange rate and lastly monetary policy, 

interest rates and the exchange rate. 
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Two versions of the identity are commonly presented in academic literature: 

���������	
����
���
��
���
� and �	���������	
����
���
��
���
�. 

The following common approximation is valid when � is not too volatile: 

 
In short, assume that 

. 

This would imply that one dollar invested in the US < one dollar converted into a 

foreign currency and invested abroad. Such an imbalance would give rise to an 

arbitrage opportunity, where in one could borrow at the lower effective interest rate in 

US, convert to the foreign currency and invest abroad. 

�������� �!)( ("�
��( (*���-�(�
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The following rudimentary example demonstrates covered interest rate 

arbitrage (CIA). Consider the interest rate parity (IRP) equation, 

 
Assume: 

•� the 122month interest rate in US is 5%, per annum 

•� the 122month interest rate in UK is 8%, per annum 

•� the current spot exchange rate is 1.5 $/£ 

•� the forward exchange rate implied by a forward contract maturing 12 months 

in the future is 1.5 $/£. 

Clearly, the UK has a higher interest rate than the US. Thus, the basic idea of 

covered interest arbitrage is to borrow in the country with lower interest rate and 

invest in the country with higher interest rate. All else being equal this would help you 

make money riskless. Thus, 

•� Per the LHS of the interest rate parity equation above, a dollar invested 

in the US at the end of the 122month period will be, 

$1 � (1 + 5%) = $1.05 

•� Per the RHS of the interest rate parity equation above, a dollar invested 

in the UK (after conversion into £ and back into $ at the end of 

122months) at the end of the 122month period will be, 

$1 � (1.5/1.5)(1 + 8%) = $1.08 

Thus, one could carry out a covered interest rate (CIA) arbitrage as follows, 

1.� Borrow $1 from the US bank at 5% interest rate. 

2.� Convert $ into £ at current spot rate of 1.5$/£ giving 0.67£ 

3.� Invest the 0.67£ in the UK for the 12 month period 

4.� Purchase a forward contract on the 1.5$/£ (i.e., cover your position against 

exchange rate fluctuations) 

At the end of 122months 
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Technically, however, a 20% depreciation in the dollar only results in an 

approximate rise of 20% in U.S. interest rates. The exact form is as follows: change in 

spot rate (Yen/Dollar) equals the dollar interest rate minus the yen interest rate, with 

this expression being divided by one plus the yen interest rate. 

����2� �(-,�
��( (*���-�(�

The " (-,�%��( (*�� -�(" is approximately the nominal interest rate minus the 

inflation rate (see Fisher equation and below for exact equation). It is the rate of 

interest an investor expects to receive after subtracting inflation. This is not a single 

number, as different investors have different expectations of future inflation. If, for 

example, an investor were able to lock in a 5% interest rate for the coming year and 

anticipated a 2% rise in prices, he would expect to earn a real interest rate of 3%. 

Since the inflation rate over the course of a loan is not known initially, volatility 

in inflation represents a risk to both the lender and the borrower. 

In economics and finance, an individual who lends money for repayment at a later 

point in time expects to be compensated for the time value of money, or not having the 

use of that money while it is lent. In addition, they will want to be compensated for the 

risks of having less purchasing power when the loan is repaid. These risks are 

systematic risks, regulatory risks and inflation risks. The first includes the possibility 

that the borrower will default or be unable to pay on the originally agreed upon terms, 

or that collateral backing the loan will prove to be less valuable than estimated. The 

second includes taxation and changes in the law which would prevent the lender from 

collecting on a loan or having to pay more in taxes on the amount repaid than 

originally estimated. The third takes into account that the money repaid may not have 

as much buying power from the perspective of the lender as the money originally lent, 

that is inflation, and may include fluctuations in the value of the currencies involved. 

•� 	!1%�-,�%��( (*�� -�(* include all three risk factors, plus the time value of the 

money itself. 

•� �(-,�%��( (*�� -�(* include only the systematic and regulatory risks and are 

meant to measure the time value of money. 

•� �(-, rates = 	!1%�-, rates minus inflation and currency adjustment. The "real 

interest rate" in an economy is often the rate of return on a risk free 

investment, such as US treasury notes, minus an index of inflation, such as 

the CPI, or GDP deflator. 

See Fisher equation 

1 + � = (1 + �)(1 + �(�)) 

where 

•� � = nominal interest rate; 

•� � = real interest rate; 

•� �(�) = expected inflation rate. 
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For example, if somebody lends $1000 for a year at 10 percent, and receives $1100 

back at the end of the year, this represents a 10 percent increase in his purchasing 

power if prices for the average goods and services that he buys are unchanged from 

what they were at the beginning of the year. However, if the prices of the food, clothing, 

housing, and other things that he wishes to purchase have increased 20 percent over 

this period, he has in fact suffered a real loss of about 10 percent in his purchasing 

power. 

The inflation rate will not be known in advance. People often base their expectation 

of future inflation on an average of inflation rates in the past, but this gives rise to 

errors. The real interest rate ex post may turn out to be quite different from the real 

interest rate that was expected in advance. Borrowers hope to repay in cheaper money 

in the future, while lenders hope to collect on more expensive money. When inflation 

and currency risks are underestimated by lenders then they will suffer a net reduction 

in buying power. 

The complexity increases for bonds issued for a long2term, where the average 

inflation rate over the term of the loan may be subject to a great deal of uncertainty. In 

response to this, many governments have issued real return bonds (also known as 

inflation indexed), in which the principle value and coupon rises each year with the 

rate of inflation, with the result that the interest rate on the bond is a real interest rate. 

In the US, Treasury Inflation Protected Securities (TIPS) are issued by the US 

Treasury. 

The expected real interest rate can vary considerably from year to year. The real 

interest rate on short2term loans is strongly influenced by the monetary policy of 

central banks. The real interest rate on longer term bonds tends to be more market 

driven, and in recent decades, with globalized financial markets, the real interest rates 

in the industrialized countries have become increasingly correlated. Real interest 

rates have been low by historical standards since 2000, due to a combination of 

factors, including relatively weak demand for loans by corporations, plus strong 

savings in newly industrializing countries in Asia. The latter has offset the large 

borrowing demands by the US Federal Government, which might otherwise have put 

more upward pressure on real interest rates. 

Related is the concept of "risk return", which is the rate of return minus the risks 

as measured against the safest (least2risky) investment available. Thus, if a loan is 

made at 15% with an inflation rate of 5% and 10% in risks associated with default or 

problems repaying then the "risk adjusted" rate of return on the investment is 0%��


1/! �-�$(�%���$!�!1%$��3(! . 

Economics relies on measurable variables, chiefly price and objectively 

measurable production. Since production is "real", while prices are relative to the 

general price level, in order to compare an economy at two points in time, nominal 
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current account, expectations and capital flows. Capital account exchange rate 

expectations and the current account are central to exchange rate determination.  

A – Y = CAD        (1) 

 

A = National expenditure (= C + I + G) 

Y = National output or income 

CAD = Current account deficit 

The real exchange rate R, influences aggregate output and expenditure and 

hence the current account balance 

 R = eP*/P        (2) 

   

Where e is the nominal effective exchange rate, P* is the foreign price level and 

P is the domestic price level. The foreign and domestic price levels are assumed to be 

invariant so that nominal exchange rate movements alone affect the real exchange 

rate in short periods.  

 National expenditure function = A = f(R, C, I, G)   (3) 

 The stronger is the exchange rate the higher is total spending including 

imports, resulting in a decreasing absorption schedule in expenditure – real exchange 

rate. 

The aggregate output function  = Y = f{R; L(w), K, T}  (4) 

   

L and K are labour and capital stock, T is the technology or productivity. 

 

 
6%4# (�������

Prevailing wage w will determine hours worked L, presumed sticky over the 

period of analysis. Real exchange rate depreciations improve competitiveness 
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resulting in increased exports of goods and services. As national product includes 

exports as well so total product is positively related to the exchange rate and is 

represented by the figure 2.3.1. When capital flows are absent then the trade account 

is balanced and nominal exchange rate is settled at the point where national spending 

equals national product. In panel (a) if demand for goods and services is more than 

supply then in panel (b) there is current account deficit which is shown in above part 

of the figure and if D< S then there is current account surplus. 

�0/($�-�%!�*�-�"��3(��0$3-�4(��-�(�

If international capital mobility is perfect, foreign exchange will flow into the 

small economy whenever foreign investors expect the total return from holding newly 

issued domestic bonds to exceed the world interest rate. The excess demand for 

foreign currency arising from divergences between domestic expenditure and output 

as shown by YA schedule in the right panel of the figure, whereas the FI schedule 

depicts the inflow of foreign exchange to finance the economy’s output expenditure 

gap. The time horizon is limited to two period only, the present (period 1) and the 

future (period 2). The key point is that the exchange rate itself becomes important to 

the external adjustment process.  

•� Exchange rates depend on inflation expectations and expected changes in 

exchange rates. 

•� ��changes in expected inflation will lead to equal ��changes in exchange rates 

•� Using uncovered interest argument2 an expected change in exchange rate will 

lead to real change in exchange rate. 

•� Foreign and domestic bonds are perfect substitutes. 

•� i= i* = EA(expected %change in forex)2 appreciation of foreign currency to 

domestic currency) 


 !"#$�%)(�)7*���/ !"#$�%)(��/(�"%�4�

First, imagine there is extra domestic investment spending by resident firms 

because the real perspective return on new capital equipment is expected to exceed 

the world interest rate other things being equal. This shifts the left panel expenditure 

schedule in figure 2.3.2 rightwards in period one from A to A’ and create a CAD and 

foreign financing requirement equivalent to distance E”F. If the capital inflow in the 

first period equals the CAD the economy’s capital stock will rise and produce more 

output in second period. Hence the YA schedule is expected to shift back in the future 

implying that the future exchange rate will not depreciate. This is because the 

additional output attributable to the initial CAD should at least cover capital and 

interest repayments and even any additional consumption arising from the higher 

income. Now consider what happens when there is a rise in domestic consumption 

from higher public spending or monetary expansion. This would shift the YE schedule 

rightward, although in this case the additional spending would not enhance the 
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economy’s future potential output. Accordingly foreign investors anticipating a future 

depreciation would not finance any CAD, causing an upward shift in the FI schedule.  

 

 
6%4# (�������

Therefore, it suggests that exchange rate movements may be related to changes 

in the domestic savings behaviour, other things being equal, decreased thrift, could 

depreciate the nominal and real exchange rate to the extent that foreigners are 

unlikely to underwrite consumption expenditure outpacing output growth. On the 

other hand, improved productivity that enables output, to outpaced expenditure, 

other things being equal, would appreciate the currency. 

It has been implicitly assumed that the foreign exchange market is efficient and 

bases exchange rate expectations on the correct macroeconomic fundamentals. 

However, there is considerable evidence to suggest that exchange rates can become 

misaligned at times, seemingly detached from fundamentals.  The most likely reason 

exchange rates could depart from fundamentals is that there may be serious 

information problems, including asymmetries that distort exchange rate expectations 

and persist for extending periods. 

�$!�!1%$�
!,%$.�
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Exchange rate determination is based on the macroeconomic fundamentals of 

national spending and production. It has important implications for the conduct and 

effectiveness of fiscal and monetary policies. It suggests that conditions where 

international capital is highly mobile, investors can exercise a strong external 

discipline over domestic policy makers by rebalancing portfolios, for instance, on the 

fiscal front if there is a rise in unproductive government expenditure, international 
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investors may expect a few depreciation of the currency because the extra public 

spending may only add to the future demand for foreign currency and not to future 

supply via increased production in the economy. Similarly, the increased integration 

of domestic and international capital markets has imposed an even greater discipline 

over monetary policy that may help in explaining how inflation outcomes improved for 

so many economies. 

In general, supply side factors that promote greater productivity relative to 

unproductive spending should strengthen the currency, whereas factors encouraging 

unproductive spending relative to output depreciate it. 

����8� �!�(�- .�
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Where foreign bonds are deemed riskier, than cross border interest 

differentials can be explained by both expected exchange rate movements and a risk 

premium. There are many factors which influence the size of the risk premium, it can 

be currency risks or country risks. This leads us to consider another approach to 

short2run exchange rate and interest rate determination, which allows for different 

perception of risk, called the asset market or portfolio balance approach to exchange 

rate determination. 

The general theory of portfolio behaviour explains how financial asset prices 

and yields adjust to equate overall asset demands and the available supply, which is a 

measure of overall financial wealth. Demand for alternative financial assets depends 

on their riskiness and yields. A key assumption of portfolio theory is that the demand 

for any financial asset responds positively to increase in its own rate of return and 

negatively to increase in the yields on alternative assets. This is called the gross 

substitutability assumption. 

The portfolio balance approach to the exchange rate assumes that domestic 

residents satisfy their demands for financial assets by choosing between national 

money, domestic bonds and foreign bonds. Domestic bonds represent the class of all 

interest earning financial assets denominated in domestic currency, whereas foreign 

bonds include all interest earning assets denominated in foreign currency. It is further 

assumed that domestic residents have no demand for foreign money. 

�**#1/�%!�*�!+�
! �+!,%!�9-,-�$(��// !-$3�

According to the Portfolio Balance Approach, the economic agents have to 

choose from a portfolio of domestic and foreign assets. These assets, may be in the 

form of bonds or money, have an expected return, which had arbitrage opportunity. 

This opportunity helps to determine exchange rates. 

�3(�
! �+!,%!�9-,-�$(��// !-$3�%*�&-*("�!���3(�+!,,!:%�4�-**#1/�%!�*��

The Purchasing Power Parity, which is based on the law of one price, is not 

applicable here since goods are not assumed to be identical. 

The size of the domestic country is so small that it cannot have any effect on the 
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foreign rate of interest. Exchange rate is fixed. 


! �+!,%!�9-,-�$(��// !-$3�
���(�( 1%�%�4��0$3-�4(��-�(*�

Three types of assets are available to the economic agents. One is cash that 

does not yield any interest, but is useful for the purpose of purchasing products. Two 

s domestic Bonds (B) that yield an interest rate, i. Foreign Bonds yield an interest rate, 

i*. The government provides all the three types of assets that are mentioned. 

The household sector then makes a choice from these three types of assets to form of 

portfolio. 

Now, let us come to the wealth of an individual. It is expressed as W = B + eB* + M, 

Dividing both sides by the price level, 

W/P = B/P + eB*/P + M/P, 

We get the wealth in real terms 

The portfolio balance approach determines the equilibrium exchange rate, 

domestic and international interest rate that would clear the domestic bond market, 

money market and the foreign bond market. 

�!�(.��- ;(��

Let us assumes that the dollar suffers 10% depreciation. This would increase 

the foreign asset value by 10%. This in turn causes an increase in the total wealth, 

which would lead to an expansion in the demand for all kinds asset, which would also 

include money. The wealth effect of this depreciation in currency would lead to a rise 

in the domestic interest rate. With all parameters fixed, currency depreciation is 

accompanied by a rise in the money market interest rate. 

�!1(*�%$�9!�"��- ;(��

In the face of dollar depreciation, by say 10%, the demand of domestic bonds 

will be on a high. This would result in a low domestic interest rate. 

Domestic and foreign bonds have different risk exposures although they may be a part 

of the same portfolio. 

6! (%4��9!�"��- ;(��

In response to 10% dollar depreciation the supply of foreign bonds increases. 

Due to the wealth effect the demand for foreign bonds also rises. Keeping all 

parameters fixed, depreciation in currency would lead to a fall in the domestic interest 

rate via the foreign bond market. 

The portfolio balance approach gives the equilibriums interest rate, both 

domestic and foreign as well as the exchange rate that would clear all the three 

markets, domestic money and bond market and foreign bond markets. 
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The exchange rate is a financial asset price*assume "perfect capital mobility" 

2) Monetary Approach 

∧
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=
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*the exchange rate changes with changes in money demand and money supply. 

*Domestic and foreign bonds are perfect substitutes (so no foreign exchange risk) 

3) Portfolio Balance Approach 
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B is the supply of domestic bonds 

BF is the supply of foreign bonds 

 

*domestic and foreign bonds are imperfect substitutes 

*as supply of domestic bonds rises relative to foreign bonds, there is an increased risk 

premium on domestic bonds which causes the domestic currency to depreciate 

��( %,%<-�%!��

Central bank offsetting international reserve flows so the domestic money supply 

is unaffected by changes in international reserves. 

*Monetary approach pressures must work slowly so that an excess demand or supply of 

money does not lead to immediate reserve changes. 

*Instead of changes in D causing changes in R, now view the reverse causality: 

 

� )�!�
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=

∧
 

 

where b is the sterilization coefficient 

*b=0, no sterilization 

*b=1, complete sterilization. Sterilized intervention that leaves money supplies 

unchanged can affect exchange rate through portfolio balance channel of  altering 

relative bond supplies or else changing expectations of policy. 

�0$3-�4(��-�(*�-�"��3(�� -"(�9-,-�$(�

Models so far focus on “fundamentals” in a macroeconomic sense, intra daily 

movements also depend on “micro2level” interactions among participants. 

*�	��	
������	
���������
� traders adjust quotes in response to inventory position. 
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*������
���� �	�����
��	� �����
� traders adjust quotes to protect against trading with 

better informed counterparties. 

Modern asset approach models still are affected by international trade flows, 

*surpluses mean accumulating foreign currency balances 

*deficits mean losing foreign currency balances 

Exchange rates adjust so that existing money balances are willingly held 

*as surplus (deficit) country holdings of foreign money rise (fall) relative to domestic, the 

domestic currency appreciates 

(depreciates) 

Expectations of trade flows will move exchange rates e.g., large supplies of oil 

discovered in Vietnam, expected trade surplus rises, expected foreign currency holdings 

rise ,dong appreciates as people try to exchange foreign money for dong (and there are 

fixed amounts of domestic and foreign money existing) 

Have an initial jump in the exchange rate followed by further appreciation over 

time as trade flows actually occur. 

�)( *3!!�%�4��0$3-�4(��-�(*�

How could the exchange rate move "too much" in the short2run?�

*Financial asset markets adjust faster than goods markets. 

Consider an increase in the money supply 

Money demand: Md = aY + bi 

Y is national income 

i is the nominal interest rate 

An increase in money supply, Y rises, i falls to increase money demand 

IRP: (iA2iB)/(1+iB) =  (F2E)/E 

A drop in iA, given iB lowers (F2E)/E 

E, the A currency price of B currency, is expected to rise over time since PA will rise 

*F rises today 

*E must rise more so that (F2E)/E falls 

�#  (�$.��#&*�%�#�%!��

Flexible exchange rates are thought to provide countries with independent 

monetary policies. 

If  people hold more than their own currencies, this no longer holds 

*shifts in demand for currencies add exchange rate variability 

*substitutability among currencies add constraints to policymaking 

Perfect substitutes would require that currencies have same inflation rates 

*people are indifferent between currencies 

*a higher inflation currency would have demand fall to zero 

The higher the degree of substitutability, the greater the exchange rate volatility if  

central banks follow different policies. 
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Currency substitution will be most important in a regional setting like Western 

Europe. 

	(:*�-�"��0$3-�4(��-�(*�

Knowledge of fundamentals underlying exchange rates are not of much help in 

forecasting. 

Unexpected events affect expectations and change exchange rates, 

*volatile exchange rates reflect turbulent times 

*periods with important news will have volatile exchange rates 

����=� �!�$,#*%!��

The uncovered parity is not directly testable in the absence of market 

expectations of future exchange rates. Moreover, the above rather simple 

demonstration assumes no transaction cost, equal default risk over foreign and 

domestic currency denominated assets, perfect capital flow and no simultaneity 

induced by monetary authorities. Note also that it is possible to construct the UIP 

condition in real terms, which is more plausibl(�� The balance of payment (BOP) 

accounts record, the international factors that affect the demand and supply of the 

economy’s currency in flow terms and as current account transactions make up one 

complete side of the BOP, they continue to have major implications for exchange rate 

behaviour. To assist understanding of the many factors that can determine exchange 

rates, are macroeconomic fundamentals, the current account, expectations and 

capital flows. Capital account exchange rate expectations and the current account are 

central to exchange rate determination.�

����>� �3! ��-�*:( ��./(�?#(*�%!�*�

1. What do you mean by uncovered interest parity? 

2. Write short note on expectations and exchange rate. 

3 Write short note on exchange rates and the trade balance. 

4. What are the assumptions of portfolio balance approach? 

����@� �!�4�-�*:( ��./(�?#(*�%!�*�

1. Explain interest rate parity in detail. 

2. Explain portfolio balance approach and determination of exchange rate. 

�����A��($!11(�"("�&!!;*�

Advanced Macroeconomics   :  David Romer 

Macroeconomics             :  John. H. Makin 

Macroeconomics Theories    :   M. J. C. Surrey 

Macroeconomics             :  Rudifer Dornbusch and Stanley Fischer  
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Monetary policy is very important to achieve some objectives in any economy 

most importantly the stabilization. How policymakers should act in the face of the 

various disturbances that impinge on the economy. In most countries today, 

short4run stabilization is done mainly by monetary rather than fiscal policy. 

Monetary policy often causes high rates of inflation over extended periods and 

fiscal policy often causes persistent high budget deficits. In many cases, these 

inflation rates and budget deficits appear to be higher than is socially optimal. That is, 

it appears that in at least some circumstances, there is ����������	��
� in monetary 

policy and ����
���	��
�in fiscal policy.  Let’s begin our analysis of monetary policy by 

explaining why inflation is almost always the result of rapid growth of the money 

supply; they also investigate the effects of money growth on inflation, real balances, 

and interest rates. We then turn to inflation bias. There are two main sets of 

explanations of how such bias can arise. The first set emphasizes the output4inflation 

tradeoff. If monetary policy has real effects (or if policymakers believe that it does), 

policymakers may increase the money supply in an effort to increase output.  

������ ��,-����.����/��0���������

We will focus on two main aspects of policy. The first is its short4run conduct: 
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we would like to know how policymakers should act in the face of the various 

disturbances that impinge on the economy. The second central aspect of policy is its 

long4run performance.  

����1� 
�/���������*�������(��2�0�

Both expansions of aggregate demand and contractions of aggregate supply 

raise the price level. Thus, there are many potential sources of inflation. Negative 

technology shocks, downward shifts in labour supply and other factors that shift the 

aggregate supply curve to the left cause inflation; the same is true of increases in the 

money stock, downward shifts in money demand, increases in government purchases, 

and other factors that shift the aggregate demand curve to the right. Since all these 

types of shocks occur to some extent, there are many factors that affect inflation. 

Nonetheless, when it comes to understanding inflation over the longer term, 

economists typically emphasize just one factor: growth of the money supply. The 

reason for this emphasis is that no other factor is likely to lead to persistent increases 

in the price level. Repeated increases in prices require either repeated falls in 

aggregate supply or repeated rises in aggregate demand. Given technological progress, 

repeated falls in aggregate supply are unlikely.  And although there are many factors 

that can increase "aggregate demand most "are limited in scope.  

To see more clearly why money is crucial to inflation, consider the money 

market. With the specification of money demand the condition for equilibrium in the 

money market is 

 M/P = L(i,Y)         

 (1) 

where M is the money stock, ��the price level, ��the nominal interest rate, Y real 

income and L the demand for real money balances. This condition implies that the 

price level is given by 

P = M/L(i,Y)         

 (2) 

Thus, money growth plays a special role in determining inflation not because 

money affects prices more directly than other factors do, but because empirically 

variations in money growth account for most of the variation in the growth of 

aggregate demand.  

������������(��2�0���*�
��������������

Since money growth is the main determinant of inflation, it is natural to 

examine its effects in greater detail.  As we will see, there are interesting links 

between the growth of the nominal money stock and the behaviour of inflation, real 

and nominal interest rates and real balances. 

We begin with the case where prices are completely flexible; this is presumably 

a good description of the long4run. As we know from our analysis of fluctuations, this 
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assumption implies that the money supply does not affect real output or the real 

interest rate. For simplicity, we assume that these are constant at � � and �  

respectively. � By definition, the real interest rate is the difference between the 

nominal interest rate and expected inflation. That is, r ≡ i 4 Πe, or 

i≡ r +  Πe          (3) 

Equation (3) is known as the ��
������������� 

Using (3) and our assumption that ��and Y are constant, we can rewrite (2) as 

P = M/L( � +Πe, � )         (4) 

Assume that initially M and ��are growing together at some steady rate (so that 

����is constant) and that Πe equals actual inflation. Now suppose that at some time, 

time t0, there is a permanent increase in money growth. The resulting path of the 

money stock is shown in the top panel of figure 1. After the change, since ��is growing 

at a new steady rate and r and ��are constant by assumption, ����is constant; that is, 

(4) is satisfied with ��growing at the same rate as ��and with Πe equal to the new rate 

of money growth. 

 

But what happens at the time of the change? Since the price level rises faster 

after the change than before, expected inflation jumps up when the change occurs. 

Thus, the nominal interest rate jumps up and so the quantity of real balances 

demanded falls discontinuously. Since M does not change discontinuously, it follows 

that P must jump up at the time of the change. This information is summarized in the 

remaining panels of figure 1. 

This analysis has two messages: 

i. the change in inflation resulting from the change in money growth is reflected 

one4for4one in the nominal interest rate. The hypothesis that inflation affects the 

nominal rate one4for4one is known as ������
��������
���It follows from the Fisher 

identity and the assumption that inflation does not affect the real rate. 

ii. Second, a higher growth rate of ������������money stock reduces the real money 

stock. The rise in money growth increases expected inflation, thereby increasing 

the nominal interest rate.  



����������	��
����
����
� � � � � � � � 50� � � � � � � � � � � � � � � � � 
�
���

 

 
%�3+�������$"��0���//������/����������������������3��2�0�

 

A corollary is that a reduction in inflation can be accompanied by a temporary 

period of unusually high money growth. Suppose that policymakers want to reduce 

inflation and that they do not want the price level to change discontinuously. What 

path of M is needed to do this? The decline in inflation will reduce expected inflation, 

and, thus, lower the nominal interest rate and raise the quantity of real balances 

demanded.  

Thus, the monetary policy that is consistent with a permanent drop in inflation 

is a sudden upward jump in the money supply, followed by low growth.  

����4� �0��������/�
����5�����
�����%��6�,������

An increase in money growth increases nominal interest rates. In practice, 

however, the immediate effect of a monetary expansion is to lower short4term nominal 

rates. This negative effect of monetary expansions on nominal rates is known as the 
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The conventional explanation of the liquidity effect is that monetary ex4

pansions reduce real rates. If prices are not completely flexible, an increase in the 

money stock raises output, which requires a decline in the real interest rate. If prices 

are fully flexible in the long4run, then the real rate eventually returns to normal 

following a shift to higher money growth. Thus, if the real4rate effect dominates the 

expected4inflation effect in the short4run, the shift depresses the nominal rate in the 

short4run, but increases it in the long4run. As Friedman (1968) pointed out, this 

appears to provide an accurate description of the effects of monetary policy in practice.  

����7� ���3�����3����*�
�/������ 

Inflation sometimes reaches extraordinarily high levels. The most extreme 

cases are ��������������
� which are traditionally defined as periods when inflation 

exceeds 50 percent per month. Many of the most important hyperinflations occurred 

in Europe in the aftermaths of World War I and World War II, in Latin America in the 

1980s and 1990s and in the former Soviet Union in the 1990s. The all4time record 

inflation took place in Hungary between August 1945 and July 1946. During this 

period, the price level rose by a factor of approximately 1027. In the peak month of the 

inflation, prices on average tripled daily. And many countries experience high inflation 

that falls short of hyperinflation: there are many cases where inflation was between 

l00 and 1000 percent per year for extended periods. 

The existence of an output inflation tradeoff cannot plausibly lead to 

hyperinflations, or even to very high rates of inflation that fall short of hyperinflation. 

By the time inflation reaches triple digits, the costs of inflation are almost surely large, 

and the real effects of monetary changes are almost surely small. No reasonable 

policymaker would choose to subject an economy to such large costs out of a desire to 

obtain such modest output gains. 

The underlying cause of most, if not all, episodes of, high inflation and 

hyperinflation is government's need to obtain seigniorage —that is  revenue from 

printing money. Wars, falls in export prices, tax evasion, and political stalemate 

frequently leave governments with large budget deficits. And often investors do not 

have enough confidence that the government will honour its debts to be willing to buy 

its bonds. Thus, the government's only choice is to resort to seigniorage. 

����8� �0��
�/��������������*����3�����3��

As we have assumed that real money demand depends negatively on the 

nominal interest rate and positively on real income. 

M/P = L(i, Y) = L(r + Πe, Y), Li < 0, Ly > 0      (5) 

Since we are interested in the government's revenue from money creation, ��

should be interpreted as high4powered money (that is, currency and reserves issued 

by the government). Thus, L(•) is the demand for high4powered money. 
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For the moment we focus on steady states. It is, therefore, reasonable to 

assume that output and the real interest rate are unaffected by the rate of money 

growth and that actual inflation and expected inflation are equal. If we neglect output 

growth for simplicity, then in steady state the quantity of real balances is constant. 

This implies that inflation equals the rate of money growth. Thus,  

M/P = L(( � + gM, � )         (6) 

where �  and � � are the real interest rate and output and where ���is the rate of 

money growth, 
•

� /M. 

 

The quantity of real purchases per unit time that the government finances from 

money creation equals the increase in the nominal money stock per unit time divided 

by the price level: 

S = 
•

� /P = 
•

� /M * M/P = gM M/P      

 (7) 

 

Equation (7) shows that in steady state, real seigniorage equals the growth rate 

of the money stock times the quantity of real balances. The growth rate of money is 

equal to the rate at which nominal money holdings lose real value, Π. Thus, 

seigniorage equals the "tax rate" on real balances Π times the amount being taxed 

M/P. For this reason, seigniorage revenues are often referred to as ��������������

revenues. 

Substituting (6) into (7) yields 

S = gML( �  + gM , �  )        (8) 

Equation (8) shows that an increase in gM�increases seigniorage by raising the rate at 

which real money holdings are taxed, but decreases it by reducing the tax base. 

Formally, 

      
 (9) 

where ���(•) denotes the derivative of L(•) with respect to its first argument. 

 

The first term of (9) is positive and the second is negative. The second term 

approaches zero as� ��� approaches zero (unless L1( �  + �� � � � !� approaches minus 

infinity as ���approaches zero). Since �" �  � !�is strictly positive, it follows that �#������

is positive for sufficiently low values of ����That is, at low tax rates, seigniorage is 

increasing in the tax rate. It is plausible, however, that as ���becomes large, the second 
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term eventually dominates; that is, it is reasonable to suppose that when the tax rate 

becomes extreme, further increases in the rate reduce revenue. The resulting 

“inflation4tax Laffer curve” is shown in Figure 2. 
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This implies that the peak of the inflation4tax Laffer curve occurs when ��� is 

between 2 and 3. This corresponds to a continuously compounded rate of money 

growth of 200 to 300 percent per year which implies an increase in the money stock by 

a factor of between e2 =7.4�and e3 = 20 per year. Cagan suggests that for most countries 

seignoiorage at the peak of the Laffer curve is about 10 percent of GDP. 

Now consider a government that has some amount of real purchases $ �that it 

needs to finance with seigniorage. Assume that $�is less than the maximum feasible 

amount of seigniorage, denoted S*. Then, as Figure 3 shows, there are two rates of 

money growth that can finance the purchases. With one, inflation is low and real 

balances are high; with the other, inflation is high and real balances are low. The high 

inflation equilibrium has peculiar comparative statics properties; e.g., a decrease in 

the government’s seigniorage needs raises inflation. Since we do not appear to observe 

such situations in practice; we focus on the low inflation equilibrium. Thus, the rate of 

money growth4and hence the rate of inflation is given by g1. This analysis provides an 

explanation of high inflation: it stands from government’s need for seigniorage.    
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The quantity of real purchases per unit time that the government finances from 

money creation equals the increase in the nominal money stock per unit time divided 

by the price level.In steady state, real seigniorage equals the growth rate of the money 

stock times the quantity of real balances. The growth rate of money is equal to the rate 

at which nominal money holdings lose real value. Thus, seigniorage equals the "tax 

rate" on real balances times the amount being taxed . For this reason, seigniorage 

revenues are often referred to as ��������������revenues. 

����:� �0�������2�����5��;+��������

1.  What is�seigniorage? 

2.  Write a short note on inflation rate and money growth.  

3.  Write a short note on the inflation rate and Seigniorage. 

 

����$<� � � ���3����2�����5��;+��������

$�� �How money growth plays a special role in determining inflation? 

2.  Explain the inflation rate and Seigniorage. 

�

����$$� � ��������*�*�,��=�� � � �

Advanced Macroeconomics   :  David Romer 

Macroeconomics             :  John. H. Makin 

Macroeconomics Theories    :   M. J. C. Surrey 

Macroeconomics             :  Rudifer Dornbusch and Stanley Fischer  
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 Fiscal policy through variations in government expenditure and taxation 

profoundly affects national income, employment, output and prices. An increase in public 

expenditure during depression adds to the aggregate demand for goods and services and 

leads to a large increase in income via the multiplier process; while a reduction in taxes 

has the effect of raising disposable income thereby increasing consumption and 

investment expenditures of the people. On the other hand, a reduction of public 

expenditure during inflation reduces aggregate demand, national income, employment, 

output and prices; while an increase in taxes tends to reduce disposable income and 

thereby reduces consumption and investment expenditures. Thus, the government can 

control deflationary and inflationary pressures in the economy by a judicious 

combination of expenditure and taxation programmes.  

��4��� �,-����.����/��������

 In this lesson we will study the instruments of fiscal policy and how fiscal 

policy is helpful at the time of fiscal deficit. 

�

��4�1�
����+�������/�%������
������

$�� >+*3������
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 Budgetary Policy is also called Contracyclical Fiscal Policy. The budget is the 

principal instrument of fiscal policy. Budgetary policy exercises control over size and 

relationship of government receipts and expenditures. Lets see how this policy works in 

budget deficit and surplus budget. 

(1) %������&���
��'��

�������
���������&����

�����#�/����� ,+*3����3� ���an important 

method of overcoming depression. When government expenditures exceed receipts, 
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larger amounts are put into the stream of national income than they are withdrawn. The 

deficit represents the net expenditure of the government which increases national 

income by the multiplier times the increase in net expenditure. If the MPC�is 1/2, the 

multiplier will be 2; and if' the net increase in government expenditure is Rs 100 crores 

it will increase national income to Rs 200 crores (= 100 x 2). Thus, the budget deficit has an 

expansionary effect on aggregate demand whether the fiscal process leaves marginal 

propensities unchanged or whether a redistribution of disposable receipts occurs. The 

expansionary effect of a budget deficit is shown diagrammatically in Figure 1.  

 

 
%�3+�����4�$�

 C is the consumption function. C+I+G represents consumption, investment and 

government expenditure (the total spendings function) before that budget is 

introduced. Suppose government expenditure of AG is injected into the economy. As a 

result, the total spendings function shifts upward to ()*)$+��Income increases from 

,��to ,���when the equilibrium position moves from -�to -���The increase in income 

����(= EA= E�A!�is greater than the increase in government expenditure -��%�(= ∆G). %.�

"-�.� /� -�%!� represents increase in consumption. Thus, the budget deficit is always 

expansionary, the rise in national income being "���!�greater than the actual amount of 

government spending (∆G = E�%!��In this method of budget deficit taxes are kept intact. 

 
%�3+�����4���

 Budget deficit may also be secured by reduction in taxes and without 

government spending. Reduction in taxes tends to leave larger disposable income in 

��

��

�������	�
���
��
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the hands of the people and, thus, stimulates increased consumption expenditure. 

This, in turn, would lead to increase in aggregate demand output, income and 

employment. This is illustrated in Figure 2, where C is the original consumption 

function. Suppose tax is reduced by -0 � it will shift4the consumption upward to (��

Income will increase from OY to OY1. 

 However, reduction in taxes is not so expansionary via increased consumption 

expenditure because the tax relief may be saved and not spent on consumption. 

Businessmen may not also invest more if the business expectations are low. Therefore, to 

safeguard against such eventualities the government should follow the policy of 

reduction in taxes with increased government spending and its multiplier effect will be 

much higher in case we also assume that some consumption and investment 

expenditures increase due to tax relief.  

(2) #�����
�%�����'��

�������
���������%���1�Surplus in the budget occurs when the 

government revenues exceed expenditures. The policy of surplus budget is followed to 

control inflationary pressures within the economy. It may be through ��
���
��������������

��� ����
����� ��� ��2�������� ������������ ��� 	����� This will tend to reduce income and 

aggregate demand by the multiplier times the reduction in government or/and private 

consumption expenditure (as a result of increased taxes). This is explained with the aid of 

Figure 1, where the economy is at the initial equilibrium position -��� Suppose the 

government expenditure is reduced by ∆G so that the total spending function C+I+G' 

shifts downward to ()*)$��Now -�is the new equilibrium position which shows that the 

income has declined to OY from ,���as a result of reduction in government expenditure 

by -�%�� The fall in income ���� "3.-!� 4� -�%� the reduction in expenditure because 

consumption has also been reduced by %.��

 There may be budget surplus without government spending when taxes are s 

raised. Enhanced taxes reduce the disposable income with the people and encourage 

reduction in consumption expenditure. The result is fall in aggregate demand, output, 

income and employment. This is illustrated in Figure 3. C is the consumption function 

before the imposition of the tax. Suppose a tax equal to -0� is introduced. The con4

sumption function shifts downward to (���The new equilibrium position is -���As a 

result, income falls from 0Y to 5����
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 The compensatory fiscal policy aims at continuously compensating the 

economy against chronic tendencies towards inflation and deflation by manipulating 

public expenditures and taxes. It, therefore, necessitates the adoption of fiscal 

measures over the long4run rather than once4for4all measures at a point of time. When 

there are deflationary tendencies in the economy, the government should increase its 

expenditures through deficit budgeting and reduction in taxes. This is essential to 

compensate for the lack in private investment and to raise effective demand, 

employment, output and income within the economy. On the other hand, when there 

are inflationary tendencies, the government should reduce its expenditures by having a 

surplus budget and raising taxes in order to stabilise the economy at the full 

employment level. The compensatory fiscal policy has two approaches: 

 (1) Built4in stabilisers 

 (2) Discretionary fiscal policy 

�$�����������	�
�����
����The technique of built4in4flexibility or stabilisers involves the 

automatic adjustment of the expenditures and taxes in relation to cyclical upswings 

and downswings within the economy without deliberate action on the part of the 

government. Under this system, changes hubs budget are automatic and hence this 

technique is also known as one of automatic stabilisation. The various automatic 

stabilisers are corporate profits tax, income tax, excise taxes, old age, survivors and 

unemployment insurance and unemployment relief payments. As instruments of 

automatic stabilisation, taxes and expenditures are related to. national income. Given 

an unchanged structure of tax rates, tax yields vary ����
���� with movements in 

national income, while government expenditures vary ��2��
���� with variations in 

national income. In the downward phase of the business cycle when national income is 

declining, taxes which are based on a percentage of national income automatically 

decline, thereby reducing ����tax yield. At the same time, government expenditures on 

�������	�
���
��
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unemployment relief and social security benefits automatically increase. Thus, there 

would be automatic budget deficit which would counteract deflationary tendencies. On 

the other hand, in the upward phase of the business cycle when national income is 

rising rapidly, the tax yield would automatically increase with the rise in tax rates. 

Simultaneously, government expenditures on unemployment relief and social security 

benefits automatically decline. These two forces would automatically create a budget  

surplus and are, thus, inflationary. 

Built4in stabilisers have certain ��2������
�as a fiscal device. 

"�!� 	�����in stabilisers serve as a cushion for private purchasing power when it falls 

 and lessen the hardships on the people during deflationary period. 

"��!� they prevent national income and consumption spending from falling at a low 

 level. 

"���!� there are automatic budgetary changes in this device and the delay in taking 

 administrative decisions is avoided 

"�2!� automatic stabilisers minimise the errors of wrong forecasting and timing of 

 fiscal measures. 

"2!� they integrate short4run and long4run fiscal policy. 

������������

 The effectiveness of built4in stabilisers as an automatic compensatory device 

depends on the elasticity of tax receipt, the level of taxes and flexibility of public 

expenditures. The greater the elasticity of tax receipts the greater will be the effectiveness 

of automatic stabilisers in controlling inflationary and deflationary tendencies. But the 

elasticity of tax receipts is not so high as to act as an automatic stabilizer.� �

� #�
��� �with low level of taxes even a high elasticity of tax receipts would not be 

very significant as an automatic stabiliser during a downswing. 

� 0���� �the built4in stabilisers do not consider the secondary effects of stabilisers on 

after4tax business incomes and of consumption spending on business4expectations. 

� ������ � this device keeps silent about the stabilising influence of local bodies, 

state governments and of the private sector economy. 

� ����� �they cannot eliminate the business cycle. At the most, they can reduce its 

severity.  

� #���� �their effects during recovery from recession are unfavourable. �

���������
����
�������
�����������Discretionary fiscal policy requires deliberate changes 

in the budget by such actions as changing tax rates or government expenditures or both. 

It may generally take three forms:  

(i)  changing taxes with government expenditure constant,  

(ii)  changing government expenditure with taxes constant, and 

(iii)�variations in both expenditures and taxes simultaneously.  

� ���
� � when taxes are reduced, while keeping government expenditure 
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unchanged, they increase the disposable income of households and businesses. This 

increases private spending. But the amount of increase will depend on whose taxes are 

cut, to what extent, and on whether the taxpayers regard the cut temporary or 

permanent. If the beneficiaries of tax cut are in the higher middle income group, the 

aggregate demand will increase much. If they belong to the lower income group, 

aggregate demand will not increase much. If they are businessmen with little incentive 

to invest, tax reductions will not induce them to invest.  Lastly, if the taxpayers regard tax 

reductions as temporary, this policy will again be less effective. So this policy is more 

effective in controlling inflation by raising taxes because high rates of taxation will reduce 

disposable income of individuals and businesses thereby curtailing aggregate demand. 

 The 
�
����method is more useful in controlling deflationary tendencies. When 

the government increases its expenditure on goods and services, keeping taxes constant, 

aggregate demand goes up by the full amount of the increase in government spending. 

On the other hand, reducing government expenditure during inflation is not so effective 

because of high business expectations in the economy which are not likely to reduce 

aggregate demand. 

 The ������ method is more effective and superior to the other two methods in 

controlling inflationary and deflationary tendencies. To control inflation, taxes may be 

increased and government expenditure reduced. On the other hand, taxes may be 

increased and government expenditure be raised to fight depression. 

������������

 The discretionary fiscal policy depends ����� ������� ������� and �

������

����
�
���������
� �accurate forecasting is essential to judge the stage of cycle through 

which the economy is passing. It is only then that appropriate fiscal action can be 

taken. Wrong forecasting may accentuate rather than moderate the cyclical swings. 

Economics is not an exact science in correct forecasting. As a result, fiscal action always 

follows after the turning points in the business cycles. #�
��� �there are delays in proper 

timing of public spending. In fact, discretionary fiscal policy is subject to two time lags. 

First, there is the "decision lag," the time required in studying the problem and taking 

the decision. The lag involved in this process may be too long. Second, once the 

decision is taken, there is an "execution lag." It involves expenditure which is to be 

allocated for the execution of the programme. In a country like USA it may take two 

years and less than a year in the UK. 0���� � certain public works projects are so 

cumbersome that it is not possible to accelerate or slow them down for the purpose of 

raising or reducing public spending on them. 

��4��� ������+�����

 Budget deficit may also be secured by reduction in taxes and without 

government spending. Reduction in taxes tends to leave larger disposable income in 

the hands of the people and, thus, stimulates increased consumption expenditure. If 
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the budget deficit is �����������
�� � it will have an expansionary effect. Despite the 

higher multiplier effect of government spending as against changes in tax rates, the 

latter can be operated more promptly than the former. Emphasis has, thus, shifted to 

taxation as the best fiscal device for controlling cyclical fluctuations. Thus, when the 

turning point of a business cycle is already underway, discretionary fiscal action tends 

to strengthen the built4in4stabilizers.  

��4�4� �0�������2�����5��;+��������

1. What is budget deficit? 

2. What are the instruments of fiscal policy? 

3. What do you mean by built4 in4stabilisers? 

��4�7� ���3����2�����5��;+��������

1. Explain budgetary and compensatory policies. 

2. How can fiscal policy be helpful in solving problem of budget deficit? 

��4�8� ��������*�*�,��=��

G.K. Shaw: An Introduction to the Theory of Macroeconomic Policy 

N.F. Kaiser: Readings in Macroeconomics 

Edward Shapiro : Macroeconomic Analysis 

T.F. Dernberg and D.M. Dougall: Macroconomics 
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Traditional economic models, and many informal discussions, assume that a 

shift from tax to bond finance increases consumption. Traditional analyses of 

consumption often model consumption as depending just on current disposable 

income, Y4T. With this assumption, a bond4financed tax cut raises consumption. The 

Ricardian and traditional views of consumption have very different implications for 

many policy issues. For example, the traditional view implies that the United States's 

large budget deficits in the 1980s and 1990s increased consumption, and thus 

reduced capital accumulation and growth. But the Ricardian view implies that they 

had no effect on consumption or capital accumulation. To give another example, 

governments often cut taxes during recessions to increase consumption spending. 

But if Ricardian equivalence holds, these efforts are futile. 

��7��� �,-����.����/��������

In this lesson we will study: 

(i)�  Ricardian Equivalence Debate 

(ii)�  Cost of Deficit and 

(iii)�  Debt Crisis 

��7�1� �0�������*�����;+�.�������#�,����

An enormous amount of research has been devoted to trying to determine how 

much truth there is to Ricardian equivalence. There are, of course, many reasons that 

Ricardian equivalence does not hold exactly. The important question, however, is 
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whether there are large departures from it. One reason that Ricardian equivalence is 

likely not to be exactly correct is that there is turnover in the population. When new 

individuals are entering the economy, some of the future tax burden associated with a 

bond issue is borne by individuals who are not alive when the bond is issued. As a 

result, the bond represents net wealth to those who are currently living, and thus 

affects their behavior. This possibility is illustrated by the Diamond 

overlapping4generations model. 

There are two difficulties with this objection to Ricardian equivalence. First, a 

series of individuals with finite lifetimes may behave as if they are a single household. 

In particular, if individuals care about the welfare of their descendants, and if that 

concern is sufficiently strong that they make positive bequests, the government's 

financing decisions may again be irrelevant. This result, like the basic Ricardian 

equivalence result, follows from the logic of budget constraints. Consider the example 

of a bond issue today repaid by a tax levied several generations in the future. It is 

possible for the consumption of all the generations involved to remain unchanged. All 

that is needed is for each generation, beginning with the one alive at the time of the 

bond issue, to increase its bequest by the size of the bond issue plus the accumulated 

interest; the generation living at the time of the tax increase can then use those funds 

to pay the tax levied to retire the bond. 

Although this discussion shows that individuals can keep their consumption 

paths unchanged in response to the bond issue, it does not establish whether they do. 

The bond issue does provide each generation involved (other than the last) with some 

possibilities it did not have before. Because government purchases are unchanged, 

the bond issue is associated with a cut in current taxes. The bond issue, therefore, 

increases the lifetime resources available to the individuals than alive. But the fact 

that the individuals are already planning to leave positive bequests means that they 

are at an interior optimum in choosing between their own consumption and that of 

their descendants. Thus, they do not change their behaviour. Only if the requirement 

that bequests not be negative is a binding constraint—that is, only if bequests are 

zero—does the bond issue affect consumption. Since we have assumed that this is not 

the case, the individuals do not change their consumption; instead they pass the bond 

and the accumulated interest on to the next generation. Those individuals, for the 

same reason, do the same, and the process continues until the generation that has to 

retire the debt uses its additional inheritance to do so. 

The result that intergenerational links can cause a series of individuals with 

finite lifetimes to behave as if they are a household with an infinite horizon is due to 

Barro (1974). It was this insight that started the debate on Ricardian equivalence, and 

it has led to a large literature on the reasons for bequests and transfers among 

generations, their extent, and their implications for Ricardian equivalence and many 
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other issues. 

The second difficulty with the argument that finite lifetimes cause Ricardian 

equivalence to fail is more prosaic. As a practical matter, lifetimes are long enough 

that if the only reason that governments' financing decisions matter is because 

lifetimes are finite, Ricardian equivalence is a good approximation (Poterba and 

Summers, 1987). For realistic cases, large parts of the present value of the taxes 

associated with bond issues are levied during the lifetimes of the individuals alive at 

the time of the issue. For example, Poterba and Summers calculate that most of the 

burden of retiring the United States's World War II debt was borne by people who were 

already of working age at the time of the war, and they find that similar results hold for 

other wartime debt issues. Thus, even in the absence of intergenerational links, bonds 

represent only a small amount of net wealth. 

Further, the fact that lifetimes are long means that an increase in wealth has 

only a modest impact on consumption. For example, if individuals spread out the 

spending of an unexpected wealth increase equally over the remainder of their lives, 

an individual with 30 years left to live increases consumption spending in response to 

a one4dollar increase in wealth only by about three cents. Thus, it appears that if 

Ricardian equivalence fails in a quantitatively important way, it must be for some 

reason other than an absence of intergenerational links. 

��7��� � � �����*�����;+�.���������*��0��
���������
������!�5��0�����

The issue of whether Ricardian equivalence is a good approximation is closely 

connected with the issue of whether the permanent4income hypothesis provides a 

good description of consumption behaviour. In the permanent4income model, only a 

household's lifetime budget constraint affects its behavior; the time path of its 

after4tax income does not matter. A bond issue today repaid by future taxes affects the 

path of after4tax income without changing the lifetime budget constraint. Thus, if the 

permanent4income hypothesis describes consumption behavior well, Ricardian 

equivalence is likely to be a good approximation. But significant departures from the 

permanent4income hypothesis can lead to significant departures from Ricardian 

equivalence. 

The permanent4income hypothesis in fact fails in important ways: most 

households have little wealth, and predictable changes in after4tax income lead to 

predictable changes in consumption. This strongly suggests that Ricardian 

equivalence fails in a quantitatively important way: if current disposable income has a 

significant impact on consumption for a given lifetime budget constraint, a tax cut 

accompanied by an offsetting future tax increase has a significant impact on 

consumption. 

The details of how failures of the permanent4income hypothesis can lead to 

failures of Ricardian equivalence depend on the sources of the failures. 
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Here we consider two possibilities. The first is liquidity constraints. When the 

government issues a bond to a household to be repaid by higher taxes on the 

household at a later date, it is in effect borrowing on the household's behalf. If the 

household already had the option of borrowing at the same interest rate as the 

government, the policy has no effect on its opportunities, and thus no effect on its 

behaviour. But suppose the household faces a higher interest rate for borrowing than 

the government does. If the household would borrow at the government interest rate 

and increase its consumption if that were possible, it will respond to the government's 

borrowing on its behalf by raising its consumption  

This discussion omits a potentially important complication. Liquidity 

constraints are not exogenous. Instead, they reflect calculations by potential lenders 

of borrowers' likelihood of repaying their loans. When the government issues bonds 

today to be repaid by future taxes, households' future liabilities are increased. If 

lenders do not change the amounts and terms on which they are willing to lend, the 

chances that their loans will be repaid therefore fall. Thus, rational lenders respond to 

the bond issue by reducing the amounts they lend. Indeed there are cases where the 

amount that households can borrow falls one4for4one with government bond issues, 

so that Ricardian equivalence holds even in the presence of liquidity constraints 

(Hayashi, 1987; Yotsuzuka, 1987). 

This possibility arises only when taxes are lump4sum, however, in realistic 

cases, bond issues have little impact on the amounts households can borrow. The 

intuition is that when a borrower fails to repay a loan, it is usually because his or her 

income turned out to be low. But if taxes are a function of income, this is precisely the 

case when the borrower's share of the tax liability associated with a bond issue is 

small. A bond issue is, therefore, likely to have only a small effect on the borrower's 

probability of repaying the loan, and hence only a small effect on the amount he or she 

can borrow (Bernheim, 1987). Thus, if liquidity constraints are the source of 

important failures of the permanent4income hypothesis, there are likely to be large 

departures from Ricardian equivalence. 

The second possible source of failures of the permanent4income hypothesis we 

will consider is the combination of a precautionary4saving motive and a high discount 

rate. This combination can account for buffer4stock saving and the large role of 

current disposable income in consumption choices. Suppose that these forces are 

important to consumption, and consider our standard example of a bond issue to be 

repaid by higher taxes in future. The impact on consumption again turns out to hinge 

on the fact that taxes are not lump4sum. With lump4sum taxes, the bond issue has no 

impact on the household's budget constraint; that is, the present value of the 

household's lifetime after4tax income in every state of the world is unchanged. As a 

result, the bond issue does not affect consumption. Intuitively, the household's prime 
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motive for saving in this environment is to avoid low consumption if its future income 

turns out to be low. With lump4sum taxes, the household's tax liability when income is 

low is higher by its full share of the taxes needed to pay off the bond. To keep this from 

reducing its consumption in this situation, the household saves the tax cut. 

Since taxes are a function of income, however, in practice the situation is very 

different. The bond issue causes the household's future tax liabilities to be only 

slightly higher if its income turns out to be low. That is, the combination of the tax cut 

today and the higher future taxes raises the present value of the household's lifetime 

after4tax income in the event that its future income is low, and reduces it in the event 

that its future income is high. As a result, the household has little incentive to 

increase its saving. Instead it can indulge its high discount rate and increase its 

consumption, knowing that its tax liabilities will be high only if its income is high.  

This discussion suggests that there is little reason to expect Ricardian 

equivalence to provide a good first approximation in practice. The Ricardian 

equivalence result rests on the permanent4income hypothesis and the 

permanent4income hypothesis fails in quantitatively important ways. Nonetheless, 

because it is so simple and logical, Ricardian equivalence (like the permanent4income 

hypothesis) is a valuable theoretical baseline. 

��7�4� � � �0���������/�#�/������

The costs of deficits are poorly understood like the costs of inflation. In the case 

of inflation, the difficulty is that the popular perception is that inflation is very costly, 

but economists have difficulty identifying channels through which it is likely to have 

important effects. In the case of deficits, it is not hard to find reasons that they can 

have significant effects. The difficulty is that the effects arc complicated. As a result, it 

is hard to do welfare analysis in which one can have much confidence. Deficits are 

likely to have larger welfare effects as a result of failures of Ricardian equivalence. 

�0���//������/��+������,���#�/������

The most obvious cost of excessive deficits is that they involve a departure from 

tax4smoothing. If the tax rate is below the level needed for the government's budget 

constraint to be satisfied in expectation then the expected future tax rate exceeds the 

current tax rate.  This means that the expected discounted value of the distortion 

costs from raising revenue is unnecessarily high. Unless the marginal distortion costs 

of raising revenue rise sharply with the amount of revenue raised, however, the costs of 

a moderate period of modestly excessive deficits through this channel are probably 

small. But this does not mean that departures from tax4smoothing are never impor4

tant.  

Deficits almost surely raise aggregate consumption and, thus, lower the 

economy's future wealth. Unfortunately, obtaining estimates of the resulting welfare 

effects is very difficult, mainly for three reasons: 
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(i)  First, simply obtaining estimates of deficits' impact on the paths of such variables 

as consumption, capital, foreign asset holdings, and so on requires estimates of 

the magnitude of departures from Ricardian equivalence. Here we do not have a 

precise figure. Nonetheless, one can make a rough estimate and proceed.  

(ii)  Second, the welfare effects depend on not just the magnitude of the departures 

from Ricardian equivalence, but also the reasons for the departures. For example, 

suppose Ricardian equivalence fails because of liquidity constraints. This means 

that the marginal utility of current consumption is high relative to that of future 

consumption and, thus, that there is a large benefit to greater current 

consumption. In this case, running a higher deficit than is consistent with 

tax4smoothing can raise welfare.  

(iii) The third difficulty is that deficits have distribution effects. Since some of the 

taxes needed to repay new debt fall on future generations, deficits redistribute 

from future generations to the current one. "In addition, to the extent that deficits 

reduce the capital stock, they depress wages and raise real interest rates, and 

thus redistribute from workers to capitalists. The fact that deficits do not create 

Pareto improvements does not imply that one should have no opinion about their 

merits i.e, most individuals believe that a policy that benefits many people but 

involves small costs to a few is desirable, even if the losers are never 

compensated. In the case of the redistribution from workers to capitalists, the 

fact that workers are poorer than capitalists may be a reason to find the 

redistribution undesirable.  The redistribution from future generations to the 

current one is more complicated. On one hand, future generations are likely to 

be better off than the current one; this is likely to make us view the 

redistribution more favourably. On the other hand, the common view that saving 

is too low has implicit  in it the view that rates of return are high enough to 

make redistribution from those currently alive to future generations desirable; 

this suggests that the redistribution from future generations to the current one 

may be undesirable. Due to all this the welfare effects of sustainable deficits are 

difficult to evaluate. 

�//������/� ��+������,���#�/�����

Forced change is likely to take a form of crisis rather than a smooth transition. 

The possibility of crises adds to additional costs to deficits. Sometimes cost arises due 

to the crisis is likely to increase the price of foreign goods greatly. 

When the budget deficit falls sharply, the capital account surplus is likely to 

fall sharply as well. That is, the economy is likely to move from a situation where 

foreigners are buying large quantities of the country's assets to one where they are 

buying few or none. But this means that the trade balance must swing sharply toward 

surplus. For this to happen, there must be a large depreciation of the real exchange 
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rate.  

Such real depreciation reduces welfare through several channels. Because it 

corresponds to a rise in the real price of foreign goods, it lowers welfare directly. 

Further, it tends to raise output in export and import4competing sectors and reduce it 

elsewhere. That is, it is a sectoral shock that induces a reallocation of labour and other 

inputs among sectors. Since reallocation is not instantaneous, the result is a 

temporary rise in unemployment and other unused resources. Finally, the 

depreciation is likely to increase inflation. Because workers purchase some foreign 

goods, the depreciation raises the cost of living and, thus, creates upward pressure on 

wages, in addition, because some inputs are imported, the depreciation raises firms' 

costs. These effects act to increase inflation.  

Some other major costs of crises stem from the fact that they disrupt capital 

markets. Government default, plummeting asset prices and falling output are likely to 

bankrupt many firms and financial intermediaries. In addition, because firms' and 

intermediaries' debts are often denominated in foreign currencies, real depreciation 

directly worsens their financial situations and, thus, further increases bankruptcies. 

These cause a loss of information and long4term relationships that help direct capital 

and other resources to their most productive uses. And even when firms and 

intermediaries are not bankrupted by the crisis, the worsening of their financial 

positions magnifies the effects of financial4market imperfections. One effect of these 

financial4market disruptions is that investment is lower. This effect, however, can be 

offset by expansionary (or less contractionary) monetary policy. But another effect is 

that for a given amount of investment, the average quality of projects is lower, since 

the financial system now allocates capital less effectively. Similarly, output is lower for 

a given level of employment, since many firms with profitable production op4

portunities are unable to produce because of bankruptcy or an inability to obtain 

loans to pay their wages and purchase inputs. Crises can have other costs as well. 

Since crises are unexpected, trying to follow an unsustainable policy increases 

uncertainty. Default and other failures to repay its debts can reduce a government's 

ability to borrow in the future.   Finally, a crisis can lead to harmful policies, such as 

broad trade restrictions, hyperinflation and very high tax rates on capital. One way to 

summarize the effects of a crisis is to note that it typically leads to a sharp fall in 

output followed by only a gradual recovery.  

��7�7� ����*����/�#�,���������

We now turn to a simple model of a government attempting to issue debt. We 

focus on the questions of what can cause investors to be unwilling to buy the debt at 

any interest rate, and of whether such a crisis is likely to occur unexpectedly. 

�

�
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Consider a government that has quantity &�of debt that it wants investors to 

hold for a period. The government offers an ������
����
����of 61�that is, it offers a real 

interest rate of R 4 1. It has a potential tax revenue of 0�during�the following period. If 0�

exceeds the amount due on the debt, 6&�the government pays the debt holders. If T is 

less than 6& � the government defaults. 0� is random, its cumulative distribution 

function, f(•), is continuous. 

 It is natural to think of the period as one out of a long history. With this 

interpretation, one can think of &��
�the sum of previously issued debt that is coming 

due and any new debt the government wants to issue. And we can think of 0�as the 

sum of the tax revenue the government can raise the following period and the debt it 

can induce investors to hold then. Our main goal in examining the model is to 

determine when the government is not able to induce Investors to purchase its debt. 

Since we can think of this as a situation where the government cannot roll over debt 

that is coming due, we will interpret this as a crisis. 

Two simplifying assumptions make the model tractable: 

i. default is all4or4nothing: if the government cannot pay 6& �it repudiates the debt 

entirely. 

ii. investors  are risk4neutral, and the risk4free interest factor, � ,�is independent of 

6�and &�� �

�����A��3��0����*���

Equilibrium is described by two equations in the probability of default, denoted 

Π, and the interest factor on government debt, 6� Since investors are risk4neutral, the 

expected payoff from holding government debt must equal the risk4free payoff, � ��

Government debt pays 6� with probability 1 4 Π and 0 with probability Π�� Thus, 

equilibrium requires 

( 1 4  Π) R  = �      (1) 

For comparison with the second equilibrium condition, it is useful to rearrange 

this condition as an expression for Π�as a function of 6��This yields 

�

��−
=Π           (2) 

The locus of points satisfying (2) is plotted in (R, Π) space in Figure 1. When the 

government is certain to repay (that is, when Π = 0), 6�equals � ��As the probability of 

default rises, the interest factor the government must offer rises; thus the locus is 

upward4sloping. Finally, 6� approaches infinity as the probability of default 

approaches 1. 
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The ether equilibrium condition comes from the fact that whether the 

government defaults is determined by its available revenue relative to the amount due 

bondholders. Specifically, the government defaults if and only if, 0� is less than 6&��

Thus, the probability of default is the probability that 0� is less than 6&��Since T's 

distribution function is F(•), we can write this condition as 

Π�3��"6&!� � � � � � � � � � (3) 
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The set of points satisfying (3) is plotted in Figure 2. If there are minimum and 

maximum possible values of T, ����� , the probability of default is 0 for R < 	� �  

and 1 for R > 	� � and if the density function of T is bell4shaped, the distribution 

function has an S shape like that shown in the figure 2. 

Equilibrium occurs at a point where both (2) and (3) are satisfied. At such a 

point, the interest factor on government debt makes investors willing to hold the debt 

given the probability of default, and the probability of default is the probability that 

potential tax revenue is insufficient to pay off the debt given the interest factor. In 

addition to any equilibria satisfying these two conditions, however, there is always an 

equilibrium where investors are certain the government will not pay off the debt and 

are, therefore, unwilling to hold the debt at any interest factor. If investors refuse to 

hold the debt at any interest factor, the probability of default is 1; and if the probability 

of default is 1, investors refuse to hold the debt at any interest factor. This equilibrium 
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to pay off debt coming due, in
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can have the same fundamentals, but one can be in the equilibrium with low R 

and low Π�and the other in the equilibrium where investors refuse to buy the 

debt at any interest factor. A more interesting source of large differences stems 

from differences in the set of equilibria. Suppose the two curves have the form 

shown in Figure 3 and suppose an economy is in the equilibrium with low R and 

low Π at point A. A rise in � � shifts the Π = (R 4 � )/R� curve to the right. 

Similarly, a rise in D shifts the Π = F(RD) curve to the left. For small changes, Π 

and R change smoothly in response to either of these developments. Figure 4, for 

example, shows the effects of a moderate change in �  from � 0� to � 1�� The 

equilibrium with low 6� and low Π changes smoothly from A to A'. But now 

suppose � � rises further. If �  becomes sufficiently large 4 if it rises to � 7 �for 

example: the two curves no longer intersect, in this situation, the only 

equilibrium is the one where investors will not hold the debt. Thus, two 

economies can have similar fundamentals, but in one there is an equilibrium 

where the government can issue debt at a low interest rate while in the other the 

only equilibrium is for the government to be unable to issue debt at any interest 

rate. 

(iii) Third, the model suggests that default, when it occurs, may always be quite 

unexpected. That is, it may be that for realistic cases, there is never an 

equilibrium value of Π that is substantial, but strictly less than 1. If there is little 

uncertainty about 0 �the revenue the government can obtain to pay off the debt, 

the Π=�"6&!�locus has sharp bends near Π=0 and Π=1 as in Figure 4. Since the 

Π="6�� � !�6�locus does not bend sharply, in this case the switch to the situation 

where default is the only equilibrium occurs at a low value of Π��That is, there 

may never be a situation where investors believe the probability of default is 

substantial, but strictly less than 1; as a result, defaults are always a surprise. 

(iv) Default depends not only on self4fulfilling beliefs, but also on fundamentals. In 

particular an increase in the amount the government wants to borrow, an 

increase in the safe interest factor and a downward shift in the distribution of 

potential revenue all make default more likely. Each of these developments 

shifts either the Π = "6�� � !�6�locus down or the Π = �"6&!�locus up. As a result 

each development increases Π at any stable equilibrium. In addition, each 

development can move the economy to a situation where the only equilibrium is 

the one where there is no interest factor at which investors will hold the debt. 

Thus, one message of the model is that high debt, a high required rate of return 

and low future revenues all make default more likely. 
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In this lesson we have studied Ricardian equivalence debate, cost of deficit and 

debt crisis.  

There are two difficulties with this objection to Ricardian equivalence. First, a 

series of individuals with finite lifetimes may behave as if they are a single household. 

In particular, if individuals care about the welfare of their descendants, and if that 

concern is sufficiently strong that they make positive bequests, the government's 

financing decisions may again be irrelevant 

��7�9� �0�������2�����5��;+��������

1. Write a short note on Ricardian equivalence debate. 

2. What are the effects of unsustainable deficit? 

3.  What are the implications of the model of debt crises? 

��7�:� ���3����2�����5��;+��������

1.   According to the Ricardian view of the government debt, how does a debt 

 financed tax cut affects public saving, private saving and national saving.�

2.   Give an idea of Ricardian view of financing of government debt. 

3.  Explain the model of debt crises. 

��7�$<���������*�*�,��=��

Advanced Macroeconomics :  David Romer 

Macroeconomics  :  John. H. Makin 
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