Paper Money 


In this section we ask two main questions: 
(1) How is paper money issued? and 
(2) What determines its value?

   These two questions lead to several related questions: What causes inflation and deflation? How does a central bank operate? How is money related to recession and unemployment? These are vital questions. Most economists agree that mismanagement of the money supply is a major cause of both inflation and recession. Recessions are especially harmful, as anyone who remembers the Great Depression of the 1930’s can attest. Between 1929 and 1933, real output fell by a third, and unemployment reached 25%.

   Inflation, while not as devastating as a recession, is also dangerous. At the end of World War I in 1919, the exchange value of the German mark stood at 14 marks to the dollar. By November of 1923, inflation had raised the exchange rate to 4 trillion marks per dollar. Hitler's Munich beer-hall putsch occurred in the same month. In Russia, a similar hyperinflation was followed by the rise of communism. Inflation was obviously not the only culprit behind these upheavals. One could argue that inflation and revolution were both caused by the breakdown of the government. Nevertheless, the harmful effects of inflation are undeniable: Savings lose their value; borrowers get to pay off their debts in inflated currency, gaining at the expense of lenders, and buyers and sellers must both endure the inconvenience of unstable prices.

   In most countries, the money supply is managed by a government-run central bank. In America, this central bank is called the Federal Reserve. With the notable exception of the Great Depression, the Federal Reserve has avoided the kinds of catastrophic monetary crises that have struck many other countries. Inflation and recession have been kept within tolerable levels. Still, businessmen pay close attention to the actions of the Federal Reserve (the "Fed") because experience has taught them that if the Fed's monetary policy is too "tight" then a recession is likely to follow. Similarly, if the Fed's monetary policy is too "easy", they will expect inflation. 

29.a. Early Paper Money

   Paper money is probably as old as paper itself. Imagine some ancient shopper who wanted to buy a loaf of bread from a baker, but found to her surprise that she had no coins in her purse. If the baker knew her to be a reliable person who paid her bills, he would very likely be willing to sell her the bread on credit. The shopper could then write out a piece of paper that said "I owe you 1 oz. of silver coins", or something to that effect. The baker would then put the shopper's IOU in his cash box and keep it until the shopper brought in the coins she had promised. 

   Now suppose that the baker needs to buy a bag of flour from the miller. But when the baker reaches into his cash box to get coins to pay the miller, he finds he does not have enough coins. Looking a little further, he notices the shopper's IOU. If he is lucky, the miller might know the shopper. "Tell you what.", says the miller, "Pay me with the shopper's IOU that you have in your cash box. I live near her, and the next time I see her I will hand it to her, and she can pay the ounce of silver to me instead of you." The baker, of course, would be happy to take this offer, since it allows him to buy the flour that he could not otherwise afford. The miller, meanwhile, will be glad to have made a sale that he otherwise might not have made. Finally, assuming that the shopper does in fact pay her IOU when it is presented to her, everyone would end up being paid what they were owed. 

   The shopper, the baker, and the miller have just created paper money. The shopper's IOU served as money, just as effectively as if it had been a one ounce silver coin. Furthermore, that paper money could have served many more trades than we just described. The miller might have used the IOU to buy wheat from a farmer. The farmer might have used the IOU to pay his worker, and the worker might have used the IOU to buy a pair of gloves made by the shopper herself. Once the shopper received her own IOU, she might just tear it up. If she thought about it, she would realize that she had just paid for her loaf of bread with the gloves that she made, and that she had saved herself the trouble of delivering an ounce of silver to the baker. 

   Paper money has not always worked so smoothly. Suppose, for example, that the miller brings the IOU to the shopper's home, expecting to redeem it for an ounce of silver. But when he arrives he finds she has moved away without leaving a forwarding address. He will soon realize that the IOU in his pocket will never be paid and is therefore worthless. He has just experienced the effect of inflation. The money he held in his pocket has lost its value, and he is poorer by one ounce of silver. 

   We have just described a rather extreme inflation—a “hyperinflation”, where paper money lost all of its value. Inflation is normally more moderate than this. For example, suppose that when the miller brings the IOU to the shopper's house, he finds that she has recently lost her job and is temporarily unable to pay him an ounce of silver. This is an inconvenience to the miller, and he will probably wish he had never accepted the IOU in the first place. Hoping to cut his losses, the miller tries to use the IOU to buy wheat from the farmer. But alas, they live in a small town, and the farmer already knows of the shopper's financial problems. But the farmer makes the miller an offer: "I will accept the shopper's IOU", he says, "but at half its face value. I know that the shopper usually pays her bills, so there is a chance that I will be able to get a full ounce for the IOU. But there is also a chance that this IOU will never be paid, so to compensate myself for that risk I will only offer you half its face value." Once again, the miller has experienced the effects of inflation, but this time his money only lost half its value, rather than dropping all the way to zero.

29.a.i. French Playing Card Money

   In 1685, the French government was late in sending the payroll to its military outpost in present-day Canada. The soldiers were supposed to be paid in silver coins known as livres (pronounced “leaves”). The soldiers, of course, were inconvenienced by the delay; but they were not the only ones who suffered. Local shopkeepers who sold goods to the soldiers would have also suffered a drop in business. With buyers unable to buy, and sellers unable to sell, the local economy experienced what we would nowadays call a recession. It might seem that the solution would have been for shopkeepers to sell to the soldiers on credit. After all, the soldiers’ wages would come eventually. But credit has a major difficulty: Suppose a soldier is to be paid 30 livres as soon as the payroll ship arrives from France. In principal, a shopkeeper might then be willing to extend 30 livres of credit to the soldier. But the problem is that the soldier might have also run up 30 livres of credit with each of 10 other shopkeepers—a debt that will probably never be paid. Also, when a shopkeeper sells for credit instead of coins, he will have trouble paying his own suppliers. These problems with credit sales mean that the delay of the payroll would have seriously hampered the soldiers’ ability to buy goods. This in turn would have hurt the shopkeepers and the economy as a whole.

   The intendant of the camp, Jacques Demuelles, devised a brilliantly simple solution to the problem: He paid the soldiers with paper IOU’s. Suitable paper was hard to find on the Canadian frontier, so he procured sets of playing cards and cut them in quarters. On each quarter he might write “IOU 1 livre”. He then announced that these IOU’s would be redeemable in silver livres as soon as the payroll ship arrived. As long as people trusted that the IOU’s would actually be redeemed when (and if) the payroll ship arrived, the IOU’s would circulate at par—that is, one paper livre would be worth one silver livre. If people had their doubts, then paper livres would sell at a discount--one paper livre would be worth something less than one silver livre. Fortunately, this paper money experiment was so successful that the paper livres circulated in spite of official attempts to suppress them. Soldiers used paper livres to buy goods from the shopkeepers, who in turn used them to buy goods from their suppliers. From there the paper livres spread through the whole economy. They were finally redeemed in silver at par when the payroll ship arrived, 8 months late.

   The details of this episode are lost to history, but it appears that the paper livres greatly stimulated business.  It is easy to see why. Paper money is far more convenient than coins, barter, or credit. When it was introduced into an economy that relied mostly on barter, the improvement in the efficiency of trade, and of borrowing and lending, would have been enormous. 

   The following hypothetical balance sheet will help explain the nature of the card money. It is assumed that 1000 soldiers were each owed 30 livres, and 30,000 livres were in transit from France. 

   In line 1 of figure 29.1, we see that 30,000 livres of "wages payable" are backed by 30,000 livres of coins in transit. It is as if the soldiers each have 30 livres "on deposit" with the payroll office.

   In line 2 we suppose that the payroll office issues 10 paper livres to each soldier, leaving 20 livres on deposit for each. The issue of paper livres simply replaced one liability (wages payable) with another (paper livres). After the issue of paper in line 2, the claims against the military still total 30,000 livres (10,000 livres paper plus 20,000 livres of wages payable). The issue of the 10,000 paper livres would have stimulated the local economy, since the paper livres were easier to spend than livres on deposit. 


Figure 29.1: Balance sheet of the French military: 


    ASSETS                        
  LIABILITIES 

1) 30,000 livres (coins) 
30,000 livres wages payable        

 


  in transit








 ---------------------------------------------------------------------------------------------------------------------------

2)                                       
+10,000 livres paper cards 

                                            -10,000 livres wages payable


----------------------------------------------------------------------------------------------------------------------------

3)                                       
+20,000 livres paper cards 


                                            -20,000 livres wages payable 

  

   The 10,000 livres of paper might have been enough for soldiers to buy all they wanted of local merchants, and in that case they would have asked for only 10,000 paper livres. But suppose the soldiers needed another 20,000 livres to buy the things they wanted. They would then ask the payroll office to convert another 20,000 livres on deposit into 20,000 livres of paper (line 3). The payroll office might issue the new paper livres and it might not. If the payroll office issued the paper livres, then soldiers would be able to buy and merchants would be able to sell. The economy would be stimulated. If it instead followed a “tight money" policy, it would refuse to issue the paper livres in the belief that the issue would be inflationary--more money would be chasing the same amount of goods. 
   In this case the tight money view is incorrect. The issue of paper livres cannot be inflationary, since the issue of paper in line 3 is accompanied by an equal reduction of wages payable. In the end, there are always 30,000 livres (in paper or on deposit) laying claim to 30,000 livres in coin, so each livre (paper or deposit) must be worth one livre in coin. The only way that inflation could occur is if (1) the total number of livres on the liability side exceeded the 30,000 livres in coin on the asset side, (perhaps because of an overissue of paper livres) or (2) the payroll office had less than 30,000 livres in coin. For example, if the coin shipment from France ultimately totaled only 15,000 livres in coin, then each paper or deposit livre would be worth only half of a silver livre. 
   The soldiers would not have asked for the issue of 20,000 paper livres in line 3 if they had not wanted to spend that much, and if the payroll office had refused them, the economy would have returned to the recessionary situation of soldiers being unable to buy and merchants unable to sell. Given that the issue of paper livres would not be inflationary, the payroll office should issue as much paper money as the soldiers are entitled to receive in wages. 

29.a.ii. Paper shillings in Massachusetts

   In 1690, the colony of Massachusetts faced a financial crisis. The colony had sent soldiers to raid the French, but the raid had failed. The colony had expected to defeat the French and pay the soldiers with the spoils of war, but instead they were faced with an empty treasury, and angry soldiers demanding their wages. 

   In desperation, the colony decided to pay the soldiers with paper IOU’s. For example, the colony would print “1 shilling” on a piece of paper, and pay it to a soldier. To encourage the paper shillings to circulate at par with silver shilling coins, the legislature declared that paper shillings would be acceptable for taxes just as silver shillings were. To a colonist, this meant that if he owed 1 silver shilling in taxes, he could pay his tax with a paper shilling instead. It might not seem like these paper shillings were backed, but they were backed by taxes. As long as the tax collector had the ability to take one silver shilling from a colonist, and as long as that same tax collector was willing to accept one paper shilling in place of a silver shilling, the paper shillings were backed just as surely as if the colony held a silver shilling against every paper shilling it issued.

   The balance sheet in Figure 29.2 explains how Massachusetts issued its paper shillings. It is assumed that Massachusetts’ only asset was its ability to collect taxes, and we suppose for simplicity that the colony is able to collect 30,000 shillings in taxes. If the colony owes 20,000s (s=shillings) to the soldiers, and has no other liabilities, then the colony’s net worth is 10,000s (=30,000-20,000).

   In line 2 of Figure 29.2, the colony prints 20,000 paper shillings and pays them to the soldiers. This replaces one liability (wages payable) with another (paper shillings), so the colony’s net worth is still 10,000s. The colony’s total assets of  30,000s is more than enough to back the 20,000 paper shillings that it issued, so the paper shillings (initially) circulate at par with silver shillings. But the colonies were often faced with wars and other crises that forced them to print and spend more paper shillings than they could back. This led to inflation. For example, if Massachusetts had printed and spent 60,000 paper shillings, but had taxes collectible only equal to 30,000 silver shillings, then one paper shilling would have been worth only half a silver shilling. 

   Line 3 of Figure 29.2 shows another way that the colonies put their paper money into circulation: rather than printing and spending them they would print and lend them. In this example, 40,000 paper shillings are printed and lent to farmers in exchange for the farmers’ IOU’s. The 40,000 paper shillings are backed by IOU’s worth 40,000s, so they cause no inflation. Of course, loans were not always repaid. When this happened, the backing of the paper shillings would fall, and inflation sometimes resulted. For example, if half of the farmers defaulted, then the farmers’ IOUs would have been worth only 20,000s.  This would leave a total of 60,000 paper shillings (20,000 spent+40,000 lent) backed by assets worth 50,000 silver shillings (30,000 taxes collectible+20,000 in IOU’s). The value of a paper shilling would then be 50,000/60,000=0.83 silver shillings. However, if only one quarter of the farmers defaulted, so that the farmers’ IOU’s fell in value to 30,000s, then there would be 60,000 paper shillings backed by assets worth 60,000 silver shillings (30,000 taxes+ 30,000 IOU’s), and the paper shillings would still trade at par with the silver shillings. In this case the colony had enough net worth (10,000s) to cover the 10,000s loss on bad loans.

   Line 4 of figure 29.2 shows how the paper shillings would be retired through taxation. Taxpayers pay 6,000 paper shillings to the government. This reduces the government’s taxes collectible by 6,000s. Once the paper shillings are in the government’s hands, they are no longer the government’s liability. Normally, the government would destroy the paper shillings as they came in. This means that the government does not get to spend its tax revenue, but remember that the government initially spent the paper shillings before it had collected the taxes to cover them. Destroying the paper shillings just amounts to paying off the government’s debt. If the government didn’t destroy the paper shillings, but simply re-spent them, then the 6,000 paper shillings would remain a liability of the government, while the government’s assets (taxes collectible) would have fallen by 6,000s. This would reduce the amount of backing for the paper shillings and could lead to inflation.

Figure 29.2: Balance Sheet of the Government of Massachusetts

    ASSETS               
         
LIABILITIES 

1) 30,000s taxes collectible
20,000s wages payable





10,000s net worth

---------------------------------------------------------------------------------------------------------------------------------

2) 



+20,000s paper paid






to soldiers





-20,000s wages payable

---------------------------------------------------------------------------------------------------------------------------------

3) Farmer’s IOU’s worth

40,000s paper lent 

     40,000s.


to farmers

---------------------------------------------------------------------------------------------------------------------------------

4) –6,000s taxes collectible
-6,000s paper collected





(and destroyed)

   The retirement of the paper shillings was recessionary, since the reduction of the money supply forced people to make do with other, less efficient forms of money. 

        “The retirement of a large proportion of the circulating medium through annual taxation, regularly 
        produced a stringency from which the legislature sought relief through postponement of the 
        retirements. If the bills were not called in according to the terms of the acts of issue, public faith in 
        them would lessen, if called in there would be a disturbance of the currency. On these points there 
        was a permanent disagreement between the governor and the representatives, discussions 
        concerning which reveal themselves in 1715 and traces of which are frequently found after 
        that date.” (Davis, 1910.) 

   This was certainly one of the earliest conflicts between the “hard money” and the “soft money” views. The hard money men held that the paper currency should be retired, and they were reluctant to issue paper money at all. Their argument was that over-issue of paper money would cause inflation, and they could point to many inflationary episodes in support of their claims. The soft money men held that the paper currency should not be retired—that if anything, more paper money should be issued. Their argument was that more paper money was good for business, and that less paper money led to recession. They could point to many episodes where paper money had stimulated business, or where the retirement of paper money had created a recession. It is easy to see why there was “permanent disagreement” between these two groups.

   When the soft money view prevailed, more money would be issued. Sometimes the new money was adequately backed, and the economy was stimulated without inflation. Sometimes the new money was inadequately backed, and inflation resulted. This would lead to a return to hard money policies, and the supply of paper money would be restricted, hampering business activity until some new turn of events led to a re-emergence of paper money, and the cycle of soft money, hard money would begin again. Neither side realized that the proper course was to issue paper money with adequate backing. As long as every new issue of paper money was properly backed, inflation would be avoided; and as long as the supply of paper money was not artificially restricted, recession could be avoided. Unfortunately, ignorance of this point often left the colonists lurching back and forth between inflations caused by soft money policies and recessions caused by hard money policies. Even more unfortunately, these problems are still with us today.

29.a.iii. Private Bank Notes

  Nobody knows when private banks first began issuing paper money, but the practice was well established in the 1600’s. In England, for example, goldsmiths took in gold on deposit and issued paper receipts for the gold. In nineteenth-century America, private banks would accept silver or gold coins on deposit and issue paper receipts (“paper dollars” or “dollar notes”) in return. The government did not issue these paper dollars. They were printed by private banks and recognized by the banks as their liability.

   Figure 29.3 shows a hypothetical balance sheet of a private, note-issuing bank. In line 1, we suppose that customers deposit 100 ounces of silver in the bank, and the bank prints and issues 100 of its own paper dollars in return. So far, each paper dollar is backed by an ounce of silver in the bank, so each paper dollar is worth one ounce of silver. In line 2, we suppose that a farmer is granted a loan of $200. To make the loan, the bank prints 200 paper dollars and hands them to the farmer. The farmer, for his part, gives the bank his IOU, which promises to pay 220 ounces of silver after one year. Assuming a market interest rate of 10%, the farmer’s IOU is worth 200 ounces (=220/1.10) today. If the farmer defaults on the repayment, the bank will seize the farm, so the farmer’s IOU is ultimately backed by the farm.

   This $200 loan has just tripled the money supply. If you think that this will cause inflation, think again. The $200 loan is fully backed by the farmer’s IOU. The 300 paper dollars issued by the banker are backed by assets worth 300 ounces of silver. (The banker could, if he wanted, sell the farmer’s IOU on the open market for 200 ounces of silver, and then the bank would actually have 300 ounces of silver backing 300 paper dollars.)

Figure 29.3: Balance Sheet of a Private, Note-issuing Bank.

ASSETS
LIABILITIES 

 1)
100 ounces
$100 paper bills


of silver

---------------------------------------------------------------------------------------------------------------------------------

2)
200 ounce
$200 paper bills 


farmer’s IOU
lent to farmer

---------------------------------------------------------------------------------------------------------------------------------

3)
290 ounce
$300 paper bills 


merchant’s 
lent to merchant


IOU

---------------------------------------------------------------------------------------------------------------------------------

4)
Government
$400 paper bills


bond worth
paid to holder of


410 ounces
government bond

In line 3 of figure 29.3, the bank lends 300 paper dollars to a merchant, but the merchant’s IOU is worth only 290 ounces of silver. This represents an “easy money” policy, and would lead to inflation, since the bank would have assets worth only 590 ounces backing 600 paper dollars. Each dollar would fall in value to 0.98 ounces (=590/600). A privately-operated bank would not knowingly issue $300 for an IOU worth only 290 ounces, but it could easily happen by mistake. A publicly-operated bank, however, might deliberately pursue such a policy in a misguided effort to stimulate the economy.

   In line 4 of figure 29.3, the bank prints up 400 paper dollars and uses them to buy a government bond worth 410 ounces. This represents a “tight money” policy, and would lead to deflation. There are now assets worth 1,000 ounces backing 1,000 paper dollars, so the value of the dollar rises from 0.98 ounces back to one ounce per dollar (=1,000/1,000). Most banks would not be lucky enough to find customers willing to sell a 410-ounce bond for only $400, but during times when paper money is scarce, people will pay a premium for it. This can happen during bank runs, or when the government is enforcing tight money policies.

   Figure 29.3 illustrates three different kinds of monetary policies: (1) easy money, where the bank issues a dollar for assets worth less than one dollar (as in line 3), (2) tight money, where the bank issues a dollar for assets worth more than one dollar (as in line 4), and (3) neutral money, where the bank issues a dollar for assets worth one dollar (as in lines 1 and 2). A bank that follows an easy money policy will cause inflation, and will eventually go broke as its money-issue outruns its assets. A bank that follows a tight money policy will cause a recession. Although such a bank will earn large profits on its business, it is unlikely to have much business, since customers will not be eager to overpay for paper money. A bank that follows a neutral money policy will avoid both inflation and recession. The bank avoids both inflation and bankruptcy by always taking adequate backing for its paper money, and it avoids recession, money shortages, and loss of customers by always standing ready to issue a paper dollar to anyone who offers a dollar’s worth of assets in return.

29.b. Credit rationing
An easy money policy presents additional problems. If a bank prints 100 paper dollars and spends them on bonds worth only $99, it will be flooded with customers eager to get $100 of currency in exchange for bonds worth $99. With the bank losing $1 on every transaction it will soon go broke. An intelligent banker will quickly abandon the easy money policy. A foolish banker will resort to credit rationing. He will continue issuing 100 paper dollars for bonds worth only $99, but he will ration the number of paper dollars he will issue. He might, for example, declare that he will issue a maximum of $100 each to the first ten customers to arrive each day. Is the banker being easy or tight? It is hard to say. If the bank offers $100 of currency for bonds worth $99, it is being easy. But if it simultaneously rations credit by turning away 4 customers out of 5, it is being tight. Do we expect inflation or recession from such a policy? The answer is we can probably expect both.

   Credit rationing does at least limit the inflationary effects of an easy money policy. A bank that issues $100 for bonds worth $99, but does it for only ten customers per day, will lose only $10 a day. Its currency will lose a small amount of backing, and will therefore suffer moderate inflation. But if that same bank issued as much money as people wanted, it would find itself issuing unlimited amounts of paper currency, while inflation (and the bank’s losses) would skyrocket. 

   The main trouble with credit rationing is that it is potentially recessionary. Suppose that in normal times, with the bank following a neutral money policy, the public holds a total of $1,000 in paper currency, and this amount is found to be adequate to conduct the community’s business. Now if the banker initiates an easy money policy, and starts issuing $100 of currency to anyone who brings in bonds worth $99, the public will suddenly want to hold much more than $1000 in currency. People will want billions or trillions of dollars. They will use the dollars to buy bonds, which they will bring to the banker for still more dollars. The banker, fearful of issuing so much money, will probably decide to ration his issue of paper money so that the total in circulation is limited to $1,000. As long as $1,000 is enough to conduct people’s business, there will be no shortage of money and no recession. But what if things change? What if Christmas arrives and people need $1,500 of currency to conduct the increased volume of business? Or what if the bank’s easy money policy causes inflation, so that the public needs $2,000 of currency to conduct the same business as before? How can the banker judge what is the right amount of currency to issue?

   The answer is that it will be difficult. Suppose that the banker issues $1,000 of currency, but that $2,000 is necessary to conduct the community’s business. The banker will find that if he issues more money, business will be stimulated. But since he is getting only $99 of bonds for every $100 issued, the loss of backing will cause inflation. He might notice that as he issues more money, he stimulates business but causes inflation. As he restricts the supply of money, inflation subsides but business stagnates. This tradeoff will disappear once the supply of money exceeds $2,000. Beyond this point, the supply of currency is more than adequate to the needs of business, so additional currency will give no additional stimulus to business. But as long as the bank continues to lose $1 on every $100 issued, inflation will worsen with every issue of money.

   If the banker wants to know the “correct” amount of currency to issue, he will get no guidance from his customers. As long as the easy money policy continues, customers will want infinite amounts of currency. Only when the banker returns to a neutral money policy will customers want the correct amount of currency. Once the customers have to give up $100 of bonds for every $100 of currency, they will want only enough money to conduct their business. If they hold excess currency they will lose the interest they could have earned by lending the currency. If they hold too little currency they will be unable to conduct  their business. Do not suppose that a neutral money policy would cause inflation. Every dollar issued is backed by assets worth one ounce of silver, so no matter how many dollars are issued to the bank’s customers, the bank will always have enough assets to redeem every dollar for resources worth one ounce of silver.

29.c. Bank runs
   The note-issuing banks of the 1800’s sometimes went broke. When this happened, any dollar notes they had issued would lose value, and the bank’s depositors would lose their money as well. Furthermore, the failure of one bank would often cause customers of nearby banks to fear for their deposits. Customers would rush to their banks to withdraw their money, and widespread bank failures would result. A widespread bank run would reduce the amount of money in circulation, and this would lead to a recession.

Figure 29.4: A Bank Subject to a Run

ASSETS
LIABILITIES

1)
100 ounces 
100 paper



of silver

dollars

---------------------------------------------------------------------------------------------------------------------------------

2)
Farmer’s IOU
100 checking


worth 100 
account dollars


ounces of
lent to farmer


silver

      Figure 29.4 shows the balance sheet of a bank that becomes subject to a run. Note that this bank issues checking account dollars in addition to paper dollars. Instead of lending the farmer 100 paper dollars, the bank simply credits 100 dollars into the farmer’s checking account. Paper dollars exist as printed pieces of paper, and checking account dollars exist only as bookkeeping entries, but they are dollars just the same, and the banker will pay out an ounce of silver for either kind of dollar. Initially, every dollar issued is worth one ounce of silver.

   Now suppose that bad economic times force the farmer to default on his loan, and the banker must seize the farm. But unfortunately for the banker, the bad times have reduced the value of the farm to only 50 ounces of silver. Now the banker is insolvent. His assets are worth only 150 ounces of silver, but he has issued $200, and he has promised to redeem each dollar for one ounce of silver on demand. He is no longer able to keep this promise.

   Suppose that people find out about the banker’s trouble on a Saturday afternoon, when the bank is closed. They would figure that since the bank has assets worth 150 ounces backing $200, each of the bank’s dollars is worth only 0.75 ounces (=150/200). For the remainder of the weekend, dollars will exchange at this rate on the open market. Since the bank is closed on weekends, people cannot convert their dollars into silver at the bank, so over the weekend the bank’s dollars are inconvertible. When the bank re-opens on Monday, the banker will face a difficult choice: Should he (a) Maintain convertibility at 1 ounce per dollar? (b) devalue his dollars to 0.75 ounces per dollar, and maintain convertibility at this rate? or (c) suspend convertibility—that is, announce to his customers that he will temporarily stop paying silver for dollars?

   If the banker chooses to maintain convertibility at 1 ounce per dollar (option a) he will face a run. Customers know that the bank’s dollars are only backed by 0.75 ounces of silver, so when they see the banker paying out 1 ounce per dollar, they will line up at the bank, eager to redeem their dollars. The bank has 100 ounces of silver in its vault, so the first 100 dollars can be redeemed immediately. The bank’s only remaining asset is the farmer’s IOU. This can be sold for 50 ounces, which the bank can use to redeem another 50 dollars. Now the bank has no assets left, so the 50 dollars left in the hands of the public become worthless.

   Before the run started, the public held $200 of money, which was worth 200 ounces of silver. After the run is over, the public will have just 100 ounces of silver to use as money. The reduction of the money supply will be recessionary. All in all, considering the recession, the collapse of the bank, and the 50 worthless dollars people are left with, maintaining convertibility at 1 ounce per dollar looks like a bad choice.

   If the banker chooses to devalue his dollars to 0.75 ounces per dollar, there will be no run. If dollars are worth 0.75 ounces on the open market, and if the bank itself will pay 0.75 ounces per dollar, then customers have no reason to redeem their dollars for silver at the bank. The $200 held by the public will be worth 150 ounces of silver, so the public will suffer a loss equal to 50 ounces of silver, and the money supply will be restricted. Overall though, the devaluation option is not as bad as maintaining convertibility at 1 ounce per dollar.

   If the banker chooses to suspend convertibility (option c), there can be no run simply because the bank will not pay out silver for dollars. The bank’s dollars were inconvertible over the weekend anyway, so if the bank announces on Monday that dollars will remain inconvertible for a while longer, there will be no significant effect on the value of the bank’s dollars. This option would thus have the same overall effects as devaluation (option b).

29.d. Inconvertible Money
The suspension of convertibility mentioned above raises an important question: If the bank that issued a dollar won’t give you silver for your dollar, is the dollar still backed? A partial answer is that if inconvertibility only lasts for a weekend, then the dollar is temporarily inconvertible, but it is still backed. But banks have suspended convertibility for much longer periods. The Bank of England, for example, suspended convertibility of the pound in 1797, and didn’t resume convertibility until 1821. Is there any important difference between a suspension that lasts for a weekend and one that lasts 24 years? Does convertibility even matter?

   You will recall that the French playing card money was inconvertible, but it was backed by the promise that the French government would eventually send coins. The paper shillings issued by Massachusetts were also inconvertible, but they were backed by taxes and borrowers’ IOU’s. The pounds issued by the Bank of England were inconvertible for 24 years, but they were backed by the bank’s assets—mainly gold and bonds. If the bank in figure 29.4 were to stop paying out silver for dollars, we could still claim that its dollars were backed by the silver and bonds in the bank’s vault, but how far can this idea be pushed? What if the bank never resumed convertibility? Would its dollars still be worth one ounce of silver?

   We can begin to answer this by looking at line 1 of figure 29.4. Suppose that the bank has issued only 100 paper dollars, and that its only asset is 100 ounces of silver in its vault. If people prefer paper dollars to silver, then nobody will care whether or not dollars are convertible into silver. It could very well happen that nobody will ever bother to ask the bank to pay out silver for a dollar, even though the bank might stand ready to pay out the silver at any time. After a few years of waiting in vain for someone to ask to redeem a dollar for an ounce of silver, the banker might realize that nothing would change if he suspended convertibility entirely.

   Now, with convertibility suspended, suppose that credit cards are invented, and that they are so much more convenient than paper dollars and checking account dollars that people no longer want to hold any of the bank’s dollars. If the bank redeems the dollars for one ounce of silver, then the dollars would be retired at the same value they always had: one ounce of silver. But if the bank refuses to redeem the dollars, and the public does not want to use the paper dollars as money, then they will be valued on the same principles as bonds. That is, if the public expects the dollars to be redeemed after one year, then one dollar will be worth 1/(1+R) ounces of silver today, where R is the interest rate. If redemption is delayed 2 years, one dollar will be worth 1/(1+R)2. If people expect that the dollars will never be redeemed, their value would drop to zero.

   The situation changes if we consider line 2 of figure 29.4. Here we suppose that the bank has issued 200 dollars (paper plus checking accounts), against which it holds 100 ounces of silver plus bonds worth 100 ounces. Suppose again that credit cards are invented and that as a result, people want to hold only 40 paper dollars instead of the 100 they previously held. (They still hold 100 checking account dollars as well.) Holders of paper dollars will want to redeem 60 paper dollars for silver, but the bank will not pay out silver. This time, the bank’s refusal to pay out silver will not reduce the value of the dollar. The reason is that the farmer still owes 100 ounces of silver to the bank. Assuming that the bank will accept loan repayments in either silver or its own paper dollars, the farmer will want the 60 paper dollars in order to pay off his loan.

   The farmer’s debt to the bank thus eliminates the need for the bank to pay out silver for dollars. When people find themselves with 60 unwanted paper dollars, they will initially want to turn them in to the bank for 60 ounces of silver. But if they find they can instead turn them over to the farmer for 60 dollars worth of corn and wheat, then they will be just as happy either way. The farmer, in turn, can pay the 60 paper dollars to the bank to reduce his debt. The banker, seeing that the public does not want the 60 paper dollars, will see no profit in re-issuing them. Notice the difference that the farmer’s debt makes. As long as the farmer owes 100 ounces of silver to the bank, the bank’s refusal to pay silver for dollars will not affect the value of its dollars. But if the farmer owed nothing to the bank, and if the public had 60 unwanted paper dollars, then the bank’s refusal to pay out silver for dollars would reduce the value of its dollars.

29.e.  Fiat money

   Money that has no backing is called fiat money. It is said to have value simply because of government fiat, or decree. More precisely, intrinsically worthless pieces of green paper called dollars are said to have value because (a) the government prints a limited supply of them, and (b) people have a demand for them, presumably because they are convenient to use as money. But we must be careful to distinguish between money that is truly unbacked and money that is merely inconvertible. The Massachusetts shillings discussed in this chapter have been called fiat money by some economists because the government simply declared that pieces of paper were worth one shilling, even though the government treasury was empty. But a moments’ reflection (and a look at figure 29.2) reveals that the Massachusetts shillings were backed by the government’s ability to collect taxes. They were not a true fiat money. Similarly, the French playing card money was inconvertible, but it was not fiat money, since it was backed by the coins being shipped from France.

   If there has ever been any kind of money that was truly unbacked, then I am not aware of it. Money can be backed by taxes (like the Massachusetts shillings), by land (like the Assignats of the French revolutionary period), by salt mines (This happened in Austria.), or by gold and bonds (like the modern U.S. dollar). Careless observers have referred to all of these different kinds of money as unbacked, simply because the money is not convertible on demand into gold or silver. 

   The concept of fiat money creates many logical difficulties. Suppose, for example, that one of the early American colonies had printed paper shillings and bought goods with them, but that the paper shillings were a true fiat money with no backing whatsoever--not acceptable for taxes, not redeemable for silver, government lands, or anything else. The government just printed them, spent them like silver shillings, and never had to see them again. That would be a neat trick; a highly profitable trick that all the other colonies would be eager to copy. But as soon as a neighboring colony issued its own fiat money, the demand for the first colony’s paper shillings would fall and their value would drop. Of course, as long as paper shillings have any value at all, there will be a strong temptation for rival colonies to issue and spend more of them; and the sooner the better, since the first colony to issue the money will get the most value for it. The conclusion is that competition from rival moneys will force all moneys to be worth their backing; and if money has no backing, it must be worthless. This competition in the issue of money is just as real today as it was in the colonial period, so we conclude that fiat money is an illusion.

29.f. The Federal Reserve

   Private banks were allowed to issue paper dollars throughout the 1800’s, and even into the early years of the 1900’s. (Nobody would claim that these paper dollars were fiat money, since a private bank that issued unbacked money would face a run.) During this period, widespread banking panics would sweep through the country approximately every ten years. In response, the federal government increasingly restricted private banks’ ability to issue paper dollars, in the hope that this might prevent bank panics. Unfortunately, these restrictions made banks become increasingly tight in their issue of paper money, with the result that the last 3 decades of the 1800’s were plagued by deflation and recession, while bank panics were as much of a problem as ever. Political controversy over these troubles reached a peak in the “Free Silver” debates of the 1890’s. The Free Silver party, led by William Jennings Bryan, favored the soft money view, while the Republican party, led by William McKinley, favored tight money policies. McKinley’s victory over Bryan in the presidential election of 1896 resulted in continued tight money policies.

   Compared to America, Great Britain’s banking system had been relatively stable during this period. Most bankers attributed this stability to the actions of the Bank of England, Great Britain’s central bank. The Bank of England had been established in 1694 as a private bank, but over time it had come to be controlled by the British government. The Bank of England had managed, for the most part, to provide enough cash for people to conduct their daily business, to occasionally offer emergency loans to banks facing runs, and to prevent inflation by always maintaining sufficient backing for the pounds it issued. Many American bankers and businessmen wanted to establish a similar central bank in America.

   After a particularly severe banking panic in 1907, plans began to take shape for an American central bank, to be patterned after the Bank of England. The bank’s opponents had two main objections to a central bank. First, it was central; second, it was a bank. Americans had always mistrusted centralization of power, and the banking panics of the 1800’s had made them mistrust banks. With this in mind, the advocates of the central bank wisely decided not to call their institution a central bank, and instead called it the Federal Reserve. It began operating in 1913.

   The Federal Reserve’s charter gave it three duties: (1) to provide an elastic currency, (2) to act as a lender of last resort, and (3) to regulate private banks for soundness. By ‘elastic currency’, we mean a supply of currency that grows and shrinks according to the needs of business. For example, during the Christmas shopping season, the public requires a lot of cash to conduct the large volume of business. People will withdraw paper dollars from private banks, and the banks in turn will borrow more paper dollars from the Federal Reserve (“The Fed”). After Christmas, when business drops off, people deposit their paper dollars back into private banks, and the banks return the extra paper dollars to the Fed in repayment of their loans.

   The Fed’s role as a lender of last resort comes into play when a private bank is facing a run. In normal times, a bank that runs low on cash can easily get more paper dollars on the private market by either selling off some of its assets or by borrowing. But during a banking panic, all banks will be scrambling to get cash, and paper dollars will be hard to find. But the Fed can print unlimited amounts of paper dollars. A bank only needs to offer its assets as collateral, and the Fed can lend it paper dollars up to the value of the bank’s assets. This kind of loan is called a discount loan, and the interest rate charged on the loan is called the discount rate. Ideally, this easy availability of paper dollars would head off runs before they started. The problem is that the bank facing a run might not be solvent. For example, if a bank has deposits totaling $200, but it’s assets are only worth $190, then the Fed would only lend the bank $190, and the bank would still have a $10 shortfall.

   The Fed’s third duty, to regulate private banks for soundness, was meant to prevent problems with insolvent banks. By regulating activities such as the type of loans a bank made, it was hoped that the Fed might prevent the kinds of abuses and mismanagement that lead to insolvency. 

29.g. The Fed’s Control of the Money Supply

   The Fed uses three tools to control the money supply: (1) open market operations (which it uses all the time), (2) discount loans (which it hardly does at all anymore) and (3) adjusting reserve requirements for private banks (which it hardly ever does). For all practical purposes, open market operations are the only tool the Fed uses. They take two forms: (1) an open market purchase (which increases the money supply), and (2) an open market sale (which decreases the money supply).

   In an open market purchase, the Fed might take newly printed paper dollars and use them to buy a U.S. government bond from a private citizen. If the bond is worth $100 on the open market, the Fed will offer 100 paper dollars to buy the bond from its current owner. If the owner gets no better offers he will sell the bond to the Fed. The Fed gets the bond, and the private citizen gets 100 newly issued paper dollars. This is how paper dollars get into the hands of the public.

    In an open market sale, the Fed might take the same bond and offer it for sale in the open market. If the bond is worth $100, then some private investor will buy the bond from the Fed for 100 paper dollars. The Fed hands the bond to the investor, and the investor hands 100 paper dollars to the Fed. The Fed will either destroy the paper dollars or, more likely, store the paper dollars in its vault. This is how the Fed reduces the amount of cash in the hands of the public. Remember: When the Fed buys bonds, the money supply grows. When the Fed sells bonds, the money supply shrinks.

    Figure 29.5 shows how the Fed uses open market operations to control the money supply. In line (1), people deposit 100 ounces of gold. For each ounce deposited, the Fed issues 35 paper dollars, and promises to maintain convertibility at this rate. We could think of this as a deposit of gold, or we could think of it as an open market purchase of gold. Either way we look at it, the public’s supply of paper dollars rises. As long as the Fed receives an ounce of gold for every $35 issued, the value of the dollar stays at 1/35 of an ounce, regardless of the amount of paper dollars issued.

Figure 29.5: Money-creation by the Fed
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   In line (2), the Fed prints and spends 350 paper dollars to buy a U.S. government bond with a market value of $350. This is an open market purchase of bonds, and the amount of money in the hands of the public rises by $350. This does not cause inflation, because even though the amount of money in circulation has increased, the backing of the money has increased by an equal amount.

   Line (3) shows an open market sale of bonds. As the Fed sells a bond for $100, the private investor who buys the bond pays $100 to the Fed. Once the Fed has possession of the paper dollars, they are no longer the Fed’s liability, and they are no longer part of the money supply. Thus an open market sale by the Fed reduces the money supply. This reduction of the money supply does not cause deflation, since backing falls in step with the quantity of money.

29.h. The “Sticky Prices” Theory

   Economists and bankers have always recognized that increasing the money supply is stimulative and reducing it is recessionary. Just as with the French playing card money and the Massachusetts shillings, a reduction of the money supply restricts trade by forcing people to make do with less efficient forms of money. When the economy is in this condition, an increase in the money supply will relieve the money shortage and stimulate business. According to the backing theory of money, the price level is not affected by either a rise or a fall in the money supply, as long as backing moves in step with the money supply.

   The quantity theory of money gives a different view than the backing theory. According to the quantity theory, an increase in the money supply is inflationary, while a decrease is deflationary. On this view, for example, a doubling of the money supply leads to a doubling of the price level. If people have twice as much money and all prices are twice as high, they will buy the same amount of goods as before. The additional money will therefore not be stimulative. The increase in the money supply has no real effects on output. Conversely, reducing the amount of money by half will reduce all prices by half. Purchases will not change, and the reduction of the money supply will not be recessionary. 

   The problem for the quantity theory is that the available evidence clearly indicates that changing the money supply does have real effects on output. Advocates of the quantity theory would explain this by saying that prices are “sticky”—slow to react to changes in the money supply. On this view an increase in the money supply does not cause prices to rise right away, so with more money in their pockets, and prices still at low levels, people will increase their purchases and thereby stimulate the economy. Conversely, a decrease in the money supply does not cause prices to fall right away, so with less money in their pockets, and prices still at high levels, people buy less, and recession results.

   This is very different from the backing theory view that has been explained above. According to the backing theory, a change in the money supply that is accompanied by an equal change in backing will have no effect on the price level. It is not that prices are sticky, it is that there is no force acting to change them. 

29.i. Easy Money, Inflation, and Inflationary Feedback

   In line (4) of figure 29.5, the Fed issues and spends 100 paper dollars for a bond worth only $99. This would represent an easy money policy by the Fed. There is now less backing per dollar, so the value of the dollar will drop slightly. But the process does not stop here. The bonds held by the Fed are denominated in dollars, so when the dollar drops in value, the bonds drop too. But if the bonds fall in value, then each dollar has still less backing, and the value of the dollar falls even more. This process is known as inflationary feedback. To find the new value of the dollar, we start by recognizing that the Fed’s assets (100 ounces of gold, plus bonds worth $349 (=350-100+99)) must equal its liabilities of $3,850 (=3,500+350-100+100). Let us define an exchange rate E as the number of ounces of gold that one dollar can buy. Originally, E=1/35, or E=.02857 ounces per dollar. But after the action in line (4), setting assets equal to liabilities gives the equation:

100+349E=3850E

This equation says that assets (100 ounces of gold plus 349 dollars worth E ounces each) must equal liabilities (3,850 dollars worth E ounces each). Subtracting 349E from both sides of the equation yields:

100=3501E

Solving, E=100/3501, or E=.02856 ounces per dollar. Put another way, we could say that the price of gold is now $35.01 per ounce. Note that this figure includes the effect of inflationary feedback. In this case inflation was very slight because the Fed only slightly overpaid when it paid $100 for the $99 bond.

29.j. Supporting a Nation’s Currency

   Maintaining a high value for a currency has sometimes been a point of national pride, and many countries have sometimes tried (usually unsuccessfully) to raise the value of their currency by buying their own currency in international markets. For example, if Britain wanted the pound to rise from $1.49 to $1.60, the Bank of England would start buying pounds with dollars, the idea being that the increased demand for pounds, together with the increased supply of dollars, would make the pound rise against the dollar.

   Figure 29.6 shows why this approach will fail. For simplicity we assume that the bank’s only asset is $149 in cash, and its only liability is L 100 paper pounds that it has issued. This implies an initial exchange rate of $1.49 per pound (=149/100). In line (2), the bank deliberately overpays for pounds, paying $16 to buy L 10 on the open market. You might think that this would increase the demand for pounds and make the pound rise against the dollar; but the actual effect is just the opposite. After the purchase, the bank has $133 (=149-16) as backing for L 90 (=100-10). This makes each pound worth 133/90=$1.48. The bank’s attempt to raise the value of the pound has instead reduced the value of the pound from $1.49 to $1.48.
Figure 29.5: A Failed Attempt to Support the Pound
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29.k. Derivative Money
   In an average month, about two-thirds of the money I spend is spent on my credit card. But if you look at official government measures of the money supply, you will find that credit cards are not counted as money. The most widely used measure of the money supply is M1, which includes coins, paper money, and checking accounts. Other measures of the money supply include savings accounts, certificates of deposit, money market funds, and even pension funds, but credit cards are excluded from all of these measures, even though they are fast becoming our most widely used form of money.

    Any economics textbook (except this one) will explain that the reason credit cards are not counted as money is that all credit card charges are ultimately paid off with a check. Counting both the charges and the check would therefore be double counting. For example, if you charged $800 on your credit card in a certain month, and then paid off your balance at the end of the month with an $800 check, then counting both the check and the credit card charges would make it look like you had spent $1,600 instead of just $800. For this reason economists refer to credit cards as “money substitutes” or  “economizing expedients for money”, but they do not refer to credit cards as money.

   The curious thing about this is that back in 1845, when checking accounts were just starting to be widely used, most financial experts denied that checks were money. They reasoned that every check was ultimately paid off either with paper money or with coins, so they figured that counting both the check and the paper money that paid it off would be double counting. Ironically, they referred to checks as “money substitutes” or as “economizing expedients”—the same phrases we use today about credit cards.

   The story doesn’t end there, because in 1710, when paper money was beginning to be widely used, people denied that paper money was really “money”, on the grounds that all paper money was ultimately paid off with coins. They also reasoned that counting both the paper money and the coins that paid it off would be double counting.

   By the mid-1800’s, most people had come to recognize that paper money was in fact “money”. What finally convinced them? It was the recognition that even though every paper bill was ultimately paid off with coins, new paper bills were constantly being issued to replace them. Thus, at any given time, there was a permanent float of paper bills that had not yet been paid off with coins. This permanent float of unpaid paper bills was finally recognized as part of  the money supply.

   The story is the same with checking accounts. Even though it is true that every dollar in a checking account is ultimately paid off with paper bills or coins, it is also true that new checking account dollars are constantly being issued to replace the ones that have been paid off. Thus there is a permanent float of checking account dollars that is never really paid off, and which all economists now recognize as “money”.

   So what about credit cards? It is true that every credit card dollar is ultimately paid off with a check, but it is also true that new credit card dollars are constantly being issued, and there is a permanent float of credit card dollars that are never really paid off. Someday, perhaps within our lifetime, the writers of economics textbooks might recognize that the permanent float of unpaid credit card charges has as much reason to be counted as money as do checking accounts and paper money.

   Credit cards, checking accounts, and paper money are all derivative moneys, meaning that they are all a claim to something else. A paper dollar was originally a claim to a silver or gold dollar coin. A checking account dollar is a claim to a paper dollar or coin, and a dollar charged on a credit card is a claim to a checking account dollar, a paper dollar, or a dollar coin. The base money is the dollar coin, which has value because of the gold or silver it contains. A derivative money has value because it is a claim to something else.

   Derivative moneys obviously affect the quantity of money, but they do not affect the value of money. If the Fed issues paper dollars that are claims to 1/35 of an ounce of gold, and Citibank issues checking account dollars that are claims to paper dollars, that does not change the fact that each paper dollar is backed by resources worth 1/35 of an ounce of gold. Citibank’s issue of checking account dollars simply does not affect the assets or liabilities of the Fed. Similarly, if Mastercard issues credit card dollars that are claims to checking account dollars held at Citibank, there is no effect on the balance sheets of Citibank or of the Fed. Every Citibank dollar is still backed by a dollar’s worth of Citibank’s assets, and every paper dollar is still backed by resources worth 1/35 of an ounce of gold held by the Fed. 

 Summary

   Paper money is always backed. The French playing card money was backed by coins in transit from France. Massachusetts shillings were backed by land and by the colony’s ability to collect taxes. Private bank notes were backed by the assets of the banks that issued them, and the modern U.S. dollar is backed by gold and government bonds (which are in turn backed by the government’s ability to collect taxes). A loss of backing leads to inflation, while an increase in backing leads to deflation.  As long as money is issued in exchange for adequate backing, the supply of money can rise and fall without affecting the price level, but money is issued on tight terms, business will be restricted.

    When banks fail to take adequate backing for the money they issue, they risk insolvency. This leads to a run on the bank, and an insolvent bank that tries to maintain convertibility will collapse from the run. The bank can avoid collapse by suspending convertibility and letting its money’s value be determined by its backing. Once money becomes inconvertible, people might mistakenly think that it is unbacked. But competition from rival moneys would reduce the value of unbacked money to zero. Thus the value of paper money must be determined by its backing.

   The Federal Reserve was established to stabilize the banking system, and especially to avoid the recessionary effects of bank runs. The Fed controls the money supply by using open market operations. When the Fed buys bonds, the money supply increases. When the Fed sells bonds, the money supply falls. According to the backing theory, a change in the money supply will normally have no effect on the price level. If the central bank tries to support the value of its currency by buying it at inflated prices, the bank will lose assets and the value of the currency will fall. The value of money is unaffected by the issue of derivative moneys, since the issue of a derivative money does not affect the assets or liabilities of the central bank.

30,000 livres of wages payable are backed by 30,000 silver livres in transit.





10,000 paper livres are paid to the soldiers, reducing wages payable by 10,000 livres. There is still a total of 30,000 livres (paper+ wages payable) backed by 30,000 livres of coins in transit. The paper livres stimulated business by allowing soldiers to buy things they could not have bought otherwise.





20,000 additional paper livres are paid to the soldiers. This reduces wages payable to zero. There is still a total of 30,000 livres (paper only) backed by 30,000 livres of coins. Note that each paper livre is still worth 1 silver livre. There is no inflation, even though the quantity of paper livres has tripled. As before, the issue of paper livres would stimulate business. Refusal to issue them would be recessionary.�





The colony can collect 30,000s of taxes, but it owes 20,000s to soldiers, so it has a net worth of 10,000s.





The colony prints 20,000s of paper money and pays it to the soldiers. This reduces wages payable by 20,000s. One liability (wages payable) has been replaced by another (paper shillings) so net worth is still 10,000s.





The colony prints another 40,000 paper shillings and lends them to farmers. In exchange, the colony gets the farmers’ IOU’s, which have a present value of 40,000s. The paper shillings are fully backed by the IOU’s, so there is no inflation, even though the supply of paper money has tripled.





Colonists pay 6,000 paper shillings in taxes. This reduces taxes collectible by 6,000s. Since the 6,000 paper shillings are no w held by the government, they are no longer the government’s liability. The reduction of the money supply is recessionary, since people must switch to less efficient forms of money. There is no deflation, since backing fell in step with the quantity of paper shillings.





The bank gets 100 ounces of silver on deposit. It prints 100 paper dollars and hands them out in return for the silver. The paper dollars are “convertible” on demand into one ounce of silver, and each paper dollar is worth one ounce of silver.





The bank prints another $200 in paper bills and lends them to a farmer, getting his 200-ounce IOU in exchange. Backing has increased in step with the issue of paper money, so each paper dollar is still worth one ounce of silver. There is no inflation. The bank earns interest on the IOU, but not on the silver.





300 newly printed paper bills are lent to a merchant. The merchant promises to repay 319 ounces of silver in one year, but at the market interest rate of 10%, this promise has a present value of only 290ounces (=319/1.10). The bank’s “easy money” policy leads to inflation. There are now $600 in bills backed by assets worth 590 ounces of silver, so each paper dollar is worth only 0.98 ounces of silver (=590/600).





A private citizen owns a government bond promising to pay 451 ounces of silver in 1 year. At the market interest rate of 10%, this bond is worth 410 ounces today (=451/1.10). If the citizen sells the bond to the bank for 400 newly printed dollar bills, the bank is richer by 10 ounces. The bank now has assets worth 1,000 ounces of silver backing 1,000 paper dollars, so the value of the paper dollar rises back to one full ounce of silver. The bank’s “tight money” policy has caused deflation. Normally, people would not trade a 410-ounce bond for $400, but when paper money is scarce, people will pay a premium for it.





The banker accepts 100 ounces of silver and issues 100 receipts (paper dollars) in return.





The banker lends $100 to a farmer. The farmer promises to pay back 110 ounces after 1 year, but at an interest rate of 10% this promise is worth 100 ounces (=110/1.10) today. The dollars lent are not paper dollars. They are bookkeeping entries called “checking account dollars”, but they are dollars just the same. The bank has 200 dollars (paper + checking account) backed by assets worth 200 ounces of silver, so each dollar is worth 1 ounce of silver. If the farmer’s IOU falls in value, the bank risks facing a run





The banker accepts 100 ounces of gold and issues 3,500 receipts (paper dollars) in return. This could be called a deposit of gold or it could be called an open-market purchase of gold by the Fed. Either way, the supply of paper dollars increases. Originally, paper dollars were convertible into gold at a set price such as $35 per ounce. Since 1934, paper dollars have been inconvertible.





The Fed pays 350 paper dollars for a U.S. government bond that is worth $350. The Fed’s open-market purchase of the bond has increased the money supply by $350. There is no inflation because backing has increased in step with the quantity of money. If the Fed wanted, it could sell the $350 bond for 10 ounces of gold. Then it would have a total of 110 ounces backing $3,850, so each dollar would still be worth 1/35 ounce of gold (=110/3850).





The Fed sells $100 of bonds on the open market and gets 100 paper dollars in exchange. This open market sale of bonds has reduced the money supply by $100. Note that once the Fed has possession of a paper dollar, that paper dollar is no longer the Fed’s liability, so the return of $100 to the Fed reduces the Fed’s liabilities by $100. The reduction of the money supply does not cause deflation, since backing (bonds) falls in step with the money supply.





The Fed pays 100 paper dollars for a bond worth only $99. This open market purchase would represent an easy money policy by the Fed. It would cause inflation, since assets have not kept pace with the quantity of money. But the inflation would also reduce the value of the Fed’s bonds, which are themselves denominated in dollars. This leads to further inflation—a process known as inflationary feedback.





The Bank of England originally has $149 as backing for L 100, so the initial value of the pound is $1.49 per pound.





In an attempt to raise the value of the pound, the Bank buys L 10 for $16—a rate of $1.60/L.





The bank is left with $133 backing L 90, so the new exchange rate is 133/90=$1.48/L . The effort to support the pound has instead reduced its value from $1.49 to $1.48.
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