Chapter 2: Money, Interest Rates, and Exchange Rates 

Topics: 

Money demand and money supply

Money and the exchange rate in short run

Money and the exchange rate in long run

Definitions

We showed in the previous lecture that the equilibrium exchange rate is determined by the interest rates in each country.  But we took these as given; we did not see what determined them.  Here we discuss an important determinant of the interest rate - the money supply.  An important characteristic of “money” is that it can be used as a means of payment to buy goods. “Money” here includes the sum of cash and checking deposits (M1).  But money does not include many other assets, such as real estate, since these can’t be readily used to exchange for goods (not liquid).  This also excludes the large bank deposits traded by participants in the foreign exchange market. 

Money supply: We regard the supply of money as being set by the central bank.

Money demand: People’s demand for holding money is a function of 3 main ingredients: 

a) Interest rate ( R). This is what you could earn on an alternative asset to money.  If R rises, holding money is more costly, so money demand falls.

b) Price level (P): A rise in price level means it takes more money to buy the usual basket of goods.  So a rise in P means increase money demand.

c) Real national income (Y): increase in Y will increase money demand. When there are more goods and services to buy, you want more money to help with the increased number of transactions.  

We can write equation to express this: Md = P * L(R,Y), where Md is money demand, L is a function of some form.  

Why should we write Md as being exactly proportional to P?  Imagine that prices double, then the nominal value of all transactions double and so would the amount of money demanded.  So we can write money demand in real terms as: Md /P = L(R,Y).

Consider Fig. 14-1 and Fig. 14-2.  A change in R is a movement along the curve; an increase (decrease) in Y shifts the curve to the right (left).

Equilibrium in the Money Market

We have equilibrium in the money market when Ms = Md. In real terms:

Ms /P = Md /P = L(R,Y)

We take P as the price that adjusts to clear the market.  However, we assume that P is fixed in the short run (this is how short-run is defined).   We also take Y as given.

So R (the price level on money returns) adjusts to clear the money market in the short run.

How do we reach equilibrium?  See Fig. 14-3.   

Suppose we start with R too high (R2).  Then interest-bearing assets are more attractive than holding money. So people want to try to loan out their money to earn the interest.  But since more people want to loan than to want to borrow, this will tend to lower the interest rate to attract more borrowers.  R falls until lending supply equals borrowing demand (where the money market clears) at R1.

Similarly, suppose we start at R too low (R3): Then the excess demand for money by borrowers causes the interest rate to increase to R1.

Money Supply, Output, and the Interest Rate in the short run

In Fig. 14-4, we increase MS; since we assume that P is fixed in the short run, this shifts the vertical curve to the right, inducing a fall in R.  In order for the real money demand to increase to match the increased supply, the alternative for R-bearing assets must be less attractive.   So the interest rate drops.

Fig. 14-5 shows what happens when there is an increase in real income. The L(R,Y) curve shifts to the right by Q2 – Q1, increasing the interest rate to R2.  

Linking Money, the Interest Rate, and the Exchange Rate

Let’s combine money and foreign exchange markets, in the short-run.  We consider the effect of a change in either the domestic or foreign money supply on the interest rate, and how this leads to a change in the exchange rate.

Fig. 14-6 shows the linkage between the U.S. money market and the foreign exchange market. 

The top part of the diagram is the foreign exchange market, while the bottom is the U.S. money market, rotated 90 degrees.  We can connect these two diagrams, as R$ must be the same in both cases.  The asset markets are in equilibrium at the interest rate R1$ and exchange rate E1$/EU, since the money supply equal money demand and the interest parity condition holds (at point 1’).

The central banks determine the money supply in their respective domains; this affects their respective money markets, which in turn co-determine the rate in the foreign-exchange markets. 

Suppose the Federal reserve increases Ms (Fig. 14.8)

a) This shifts the MS/P line downward, lowering R$ to point 2 to clear the money market.

b) Given the initial E-rate and the now-lower R$, the total expected return on EU assets is greater than total $ asset returns. So EU assets are more attractive and $ deposits are in excess supply

c) The $ depreciates as holders of dollar deposits bid for EU deposits.

So a rise in the U.S. money supply here will cause the value of the $ to depreciate in the spot foreign exchange market, and an increase in E$/EU
We do the parallel exercise for an increase in the European money supply (Fig. 14-9).  The increase causes the expected euro return line to shift to the left.  The new exchange rate E2$/EU is determined by where this line intersects with the fixed (short-run) dollar return line.

There could also be a fall in money demand, perhaps due to a fall in the level of output, as in the case of a recession.

a) This shifts the money demand curve L(R,Y) in an upward direction, toward the zero point in the vertical axis.  This means there is an excess supply of money in the U.S., and people will lower their interest rates to attract more borrowers.

b) The rest of the story is just like the case above (the rise in money supply case).  Given the initial E-rate and lower R$, the total expected return on EU assets is greater than the total $ return.  So EU assets are more attractive and $ deposits are in excess supply

c) The $ depreciates as holders of $ deposits bid for EU deposits.

So a fall in the U.S. money demand here will cause the value of the $ to depreciate (rise in E$/EU) in the spot foreign exchange market. 

Money, Prices, and Exchange Rates in the Long Run

The long-run equilibrium is the position at “full employment” if there were no further shocks.    Wages, prices, and exchange-rate expectations can adjust in time.  For this, the aggregate money demand theory seems most useful.  

Since we know that Ms/P = L(R,Y), we can express this as P = Ms/L(R,Y), indicating that the price level depends on the interest rate, real output, and the domestic money supply.  Note that, if the interest rate and output are at their long-run levels (and so don’t change), this implies that the long-run price level is directly proportional to the money supply. 

Further, it is claimed that a change in the money supply has no effect on the long-run values of the interest rate or real output.  

This can be seen by considering a currency reform that lops off two zeroes (p. 381).  Essentially, the full-employment output level is determined by the economy’s endowments of labor and capital, which are independent of the level of money supply.  The text also claims that, in the long run, the interest rate is independent of the money supply.  We can think of this is terms of relative prices.

There is some empirical evidence concerning the money supply/price level linkage.  The text claims a “strong positive relation” in Fig. 14-10 (but not there if we remove Italy), and there is indeed a strong relationship in the box on Latin America, 1987-97 (p. 383).  

Money and the Exchange Rate in the Long Run

Thinking again about currency reform (or purchasing power, see Chapter 15), it is relatively easy to see the long-run effect of a permanent change in the money supply on the exchange rate.  If the relative prices of U.S. and foreign goods is to be unchanged, then doubling the U.S. money supply must mean doubling the exchange rate (dollar depreciates).  

But how does the price level adjust to its long-run position?  Inflation is when prices are rising and deflation is when prices are decreasing.

Some prices can change quickly (commodities), while other prices are more rigid (wages, long-term contracts).  Fig. 14-11 shows that prices are more “sticky” than prices (or that there is considerable exchange-rate speculation).  Anyway, the text assumes that the price level is fixed in the short run.

However, in the long run, a change in the money creates immediate demand and cost pressures that eventually lead to future changes in the price level.

a) Excess demand for output and labor leads to higher wages.

b) Inflationary expectations become self-fulfilling.

c) Raw materials prices adjust quickly; producers eventually must increase product prices to cover these additional costs.

Integrating monetary and asset approaches

Recall there are two approaches:

a) Asset approach: says an increase in U.S. money supply requires a fall in the U.S. interest rate, causing the dollar to depreciate now to satisfy interest rate parity.

b) Monetary approach: says increase in U.S. money supply will require a rise in P, and also a dollar depreciation, to satisfy purchasing power parity.

Their stories differ in whether it is P or R that adjusts. We can characterize the two stories as one applying to short run and the other to the long run.  The combined theory: The asset approach applies in the short run, in which P is fixed so R must do the adjusting.  And the monetary approach applies in the long run when P is allowed to adjust.

So use the asset approach for discussing the exchange rate in the short run, and use the monetary approach for the long run.  Further, we can use the long-run theory to determine expectations for the long run, when they appear in the short-run theory (the expected currency appreciation term).
Analysis of a permanent increase in the money supply 

The short-run case (left side of Fig. 14-12) is similar to the short-run story told with the asset approach, with one addition - we must consider a change in exchange rate expectations.

a) Given that the price level is fixed in the short run, the increase in nominal money supply raises the real money supply as well. (This shifts the Ms/P line down in the rotated money market part of the figure).

b) Market forces in the money market force the U.S. interest rate to fall, to induce households to willingly hold the extra real money balances. (This shifts the R$ line left in the foreign exchange market graph.)

c) But this is not the end of the story.  The current equilibrium in the foreign exchange market is affected by expectations about the future exchange rate – because this affects the return on holding foreign assets.

d) The monetary approach tells us that the value of the dollar will be lower in the long run than before the change in monetary policy. This means the E$/EU will be higher, and the value of the EU will be higher than prior to the monetary policy.  So the return that people can expect on holding EU assets should be updated upward.  Assets in EU are even more attractive than before. (This shifts the EU-returns line to the right – which summarizes the level of EU returns at any given level of current exchange rate.)

e) The return on EU assets would now be higher than that on U.S. assets, both because of the lower U.S. interest rate and because of the change in long-run exchange rate expectations. As a result people try to sell their dollar assets and buy EU assets. The fall in demand for dollars causes its value to fall, the dollar depreciates (E$/EU rises).

f) The current exchange rate will continue to adjust until there is equilibrium in the foreign exchange market, where the total returns on U.S. and euro assets are the same and people are content holding the existing supply of each currency. (This is the intersection of the new R$ line and the new EU-returns curve.)

In the long-run case (right side of Fig. 14-12), we apply the monetary approach to understand the long-run effect of the change in monetary policy.

a) The monetary approach says that given time, market forces eventually will cause the price level to rise proportionately to the rise in the nominal money supply.  So the real money supply (the ratio of nominal money supply to price level) will return to its original level. (This shifts the Ms line back to its starting place.)

b) The money-market equilibrium no longer requires a low U.S. interest rate to raise money demand, so the U.S. interest rate returns to its original level (This shifts the R$-line back again to original position.).

c) The current exchange rate will settle at the level to maintain equilibrium in the foreign exchange market.  As the U.S. interest rate rises, the dollar becomes a more attractive asset, so the demand for dollars rises, and the value of the dollar appreciates over time.

d) But we know by the monetary theory that by the end of the adjustment process, the dollar will have depreciated in proportion to the rise in the U.S. money supply.

Exchange rate overshooting

Consider the movements of the variables over time.  Immediately after increasing Ms, the dollar depreciates a lot.  Then, as the price gradually adjusts, the dollar appreciates some over time.  But in the long run, the dollar ends up at a lower value than before the money supply increase.

This process is called exchange rate overshooting: the short run movement in the exchange rate exceeds (in absolute value) the long run movement in the exchange rate.

Logic of overshooting:

In the long run, we know by PPP that the dollar must have a lower value.  But in the short run, the U.S. interest rate will be lower than the EU interest rate.  What could convince people to hold the existing supply of dollars?  They must expect to be compensated for the lower interest rate by an expected dollar appreciation.  This story offers an explanation why E is more volatile the price levels.  Overshooting is a direct result of the short-run rigidity of the price level and the interest parity condition.

