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Purpose: This model shows how

1. A bank run might occur.

2. There may be multiple equilibria, some good, some bad.

3. Why a self-fulfilling prophecy might be present, and how it can be removed.

4. Why raising capital requirements might be desirable.

5. Why discount lending or emergency lending might be desirable.

6. Why demand deposits (which are inflexible obligations of a bank) can generate large problems.

The model

  A bank has two types of assets, cash and loans. The loans have two possible values, a slow sale value and a quick sale or firesale value, the latter being lower. The firesale value is lower than the slow sale (or non-sale) value because  when a bank makes a loan it has to evaluate the viability of the borrower. If the borrower repays the loan to the bank, then no further investigations need to be conducted. However, if the bank needs money in a hurry, it will have to sell the loans to a third party, and this buyer will have to exert the same costly investigations of the loans that the bank conducted initially; the buyer will have to make sure it is not buying deadbeat loans.  These investigation costs reduce the amount that the buying bank is willing to pay for the loans. 

The liabilities of the bank are also of two types, deposits and equity. Deposits are a fixed obligation: if a depositor has 20 dollars in the bank, the bank must provide the 20 dollars whenever it is requested. The other liability is equity. Equity is the residual value: whatever value of the bank assets is not owed to the depositors is owed to the equity owners.  Equity is also sometimes called book value, bank capital or the shareholders’ position.

Assets
Liabilities

Cash                                    10

Loans  

         Slow sale value:        90

         Firesale value:                    {80}
Deposits                 95

Equity

      Slow sale:           5

      Firesale:                       {0}

Total  

(no firesale)                        100

(firesale)                                         {90}
Total                     

(no firesale)           100

(firesale)                              {90}

Notice that assets equal liabilities in all cases.

Consider the event X which is that the bank is solvent (it can pay all its obligations).  We will see in a moment that X is a self-fulfilling prophecy.  We pause for a moment to define this term.

Definition. A self-fulfilling prophecy is an event X that occurs if and only if it is expected to occur.  

Notice that the self-fulling prophecy here is the event “the bank is solvent.” We have to be careful with our usage of terms. It would not be correct to say that “the presence of bank runs” is a self-fulfilling prophecy, because this presence is not a suitable event. On the other hand it might be correct to say that “a bank run” is a self-fulfilling prophecy. The key point is that the self-fulfilling prophecy, whatever it is, has to be a well-defined event that will occur in some circumstances and not in others.

Let’s check that X (that the bank is solvent) is a self-fulfilling prophecy. We have to check two things. First, if it is expected to occur it does occur, and second, if it is expected to not occur, it doesn’t occur.

If X is expected to occur, the bank will remain solvent. This means that the deposits are safe, and depositors will have no reason to withdraw their deposits.  If depositors do not make a uniform withdrawal, the bank will have not special need to sell its loan assets, and therefore the value of the loan assets will remain at the higher level. Consequently, the value of the bank’s assets will remain at 10 + 90, or 100.  This exceeds the 95 required to cover deposit obligations, and the bank will remain solvent. In sum, if X is expected to occur, X will occur.

Next suppose that X is expected to not occur; the bank is expected to become insolvent. In this case, some depositors will lose. All depositors, wishing to avoid being stuck on the losing end of this situation, will withdraw their balances. Consequently, the bank will have to raise funds and this will cause it to sell its loans. The value of the loans is therefore reduced to the lower firesale value. The total value of the assets is then 10 + 80, or 90, which is below 95, the amount owed to depositors. Therefore the bank is insolvent. In sum, if X is expected to not occur, it does not occur. This completes the two-step argument that demonstrates that X, the event of solvency, is a self-fulfilling prophecy.

Multiple equilibria

This simple bank model has the property that there can be two equilibria. In one there is no bank run. In the other there is a bank run. With the structure described, both outcomes are perfectly possible.  This situation is quite different from that of the standard industry supply and demand model. In the supply and demand model, with one good, the supply curve slopes up, the demand curve slopes down and the two curves cross exactly once. The crossing point indicates the equilibrium quantity and price. Since there is one crossing point there is one equilibrium. By contrast, our bank model has two equilibria.  

The possibility of multiple equilibria is more subtle than it first appears, and is extremely important in economic problems.  In the supply and demand model, we might be tempted to say that demand might have two possible values, high and low, and therefore there are two possible equilibria. In that way the supply and demand model would have multiple equilibria. But that is really a different situation. The level of demand is like an input. If we change the input we change the output, so if we have two different possible inputs we would have two different possible outputs. However, the number of outputs per input is still one.  With the bank model of above, there are two equilibria with one set of inputs.  

An economy that can have multiple equilibria is intrinsically unstable. There is no way to know which of the two equilibria will prevail and there is no way to prevent switching between the two. Furthermore, one of the equilibria may be worse than the other, and we may end up stuck at the worse equilibrium.

Keynes

Keynes’s 1933 exposition of the multiplier effect implicitly asserts that the problem to be solved by the government’s expenditures and tax cuts is one in which the economy is stuck in a bad equilibrium.  It seems that Keynes is asserting that there are two equilibria, one good the other bad, and unless the government follows his prescriptions, the economy will continue to reside in the bad equilibrium.  The tax cuts and expenditure increases that Keynes refers to leave everyone better off. His proposal is not one in which one group is called upon to sacrifice for the benefit of the other group; all groups will purportedly reap benefits.  

Economists of the past two decades have recognized that the essential ingredient in the  Keynesian argument is the presence of multiple equilibria. To formalize Keynes, a formal model (such as the bank model) is needed. If this is possible, the hypothesis of Keynes will have been justified. Many economists today that a formal model of this sort cannot be concocted without making severe and unrealistic assumptions, and that the arguments of Keynes will never be supported.

Eliminating the multiple equilibria by raising the capital requirement

The bank model can be modified ever so slightly in a way that completely removes the possibility of two equilibria.  The modification is an increase in the capital requirement.  In practice this means that owners (the capital owners) have to put in more money.  Owners will generally oppose this change because it reduces their rate of profit; the same bank earnings divided by a higher initial investment will imply a lower rate of return.

Here is the example. The owners are asked to cough up an additional 10 units of money.  After they have done so, the cash component of the assets is higher, as is the equity component.  In this example, raising the capital requirement and raising the reserve requirement have exactly the same effect.

Assets
Liabilities

Cash                                    20

Loans  

         Slow sale value:         90

         Firesale value:                    {80}
Deposits                 95

Equity

      Slow sale:         15

      Firesale:                        {5}

Total  

(no firesale)                        110

(firesale)                                         {100}
Total                     

(no firesale)           110

(firesale)                              {100}

In this example, we can ask again if the event X of solvency is a self-fulfilling prophecy. We ask first whether X will occur if it is expected to occur, and second if it will not occur if it is expected to not occur.  As above, if X is expected to occur, the bank is expected to be solvent and to be able to repay its depositors. Depositors do not withdraw and no problems arise. Therefore, if X is expected to occur, it does occur.  Half of the argument is valid.  Now suppose X is expected to not occur; the bank is expected to be insolvent. Then depositors all withdraw, and the bank sells its loans at the discounted value.  The new value of asset is 20 + 80 (the firsale value), or 100. This is sufficient to cover all the deposit liabilities.  Insolvency does not occur. In short, if X is expected to not occur, it occurs anyway. The event X, solvency, is not a self-fulfilling prophecy in this case. 

In this situation, there is only one equilibrium, the one in which the bank remains solvent and no bank run occurs. The bad equilibrium is eliminated. The price paid is the reduction in profits that will be earned by bank owners.

Higher capital requirements may cause other problems

The two models of the  previous two sections suggest that a multiple equilibrium problem might arise with low capital and reserve requirements and that this problem disappears when the capital and reserve requirements are increased.  It seems that such an increase is desirable.  There are a few problems however.  One is that the high reserve reserve requirements can create problems of their own. (That is the point of model 8.)  Also, as a practical matter, when one set of firm (or banks) in an economy is subjected to severe constraints (such as high reserve requirements) it is often the case that other similar firms slip and start stealing business.  Thus, we might say “Who really cares about the profits of rich bank owner?”  In general, we don’t really care about their profits, at least not directly.  However, if another group of firms, such as foreign banks or investment and brokerage house, do not have to conform to the same set of constraints, they may move in on the banks’ traditional territory and operate without the constraints that the banks face.

Discount lending

The bank run problem can be averted by allowing the bank to borrow from an emergency lender in times of crisis.  If a lender of last resort stands ready to lend to the bank whenever a run is imminent, the loans will never have to be sold at the firesale price and the insolvency will never occur.  

The only thing the discount lender has to fear is that the loans are made not to prevent a temporary need for cash (a liquidity problem), but because the bank is already insolvent, as when the value of the assets, even at the high non-firesale level do no meet the deposit obligations.  A bank in trouble might wish to borrow money even though it knows it has no possibility of repayment. Lending to a doomed bank does not solve any problems—it is just throwing money away.

Reducing the security of the demand deposits

The first model has two equilibria because the demand deposit contract has a certain rigidity—all depositors get all of the money they are entitled to. The obligation to equity owners is more flexible.  The multiple equilibria problem goes away if the deposit contract becomes more pliable, more like the obligations to equity owners. The contract to equity owners is something like: you get everything that is left after all depositors are paid what they are owed. The contract to depositors is: you get all of the money you are entitled to (what you deposited) no matter what.  A modification of the depositor contract might allow the bank an escape clause: depositors are entitled to their full deposit amount except in times of financial crisis, when they will receive a reduced payment if they insist on a full redemption of their account.  

With this arrangement, when a depositors expect a bank run, a crisis emerges, and what they get from the bank is temporarily reduced.  They therefore do not have the same incentive to participate in the run; they can gain by waiting it out.  Thus, by reducing the purity of the commitment to the depositors, the bank can potentially make the depositors better off.  

There are many really world analogues of this situation. One example is that of preferred stock shares.  A firm could sell (and investors could buy) bonds, which have fixed payment terms, or it could sell preferred stock shares which do not have fixed payment terms.  Another example is the worlds largest security market, U.S. treasury securities. These securities could be denominated in gold or some other asset that the U.S. does not control the supply of. Instead, U.S. debt is denominated in terms of dollars, and the U.S. government can, in any year, have the Fed raise the quantity of dollars in circulation, reduce the real value of dollars and thereby partially default on the U.S. debt instruments. The fact that U.S. debt is denominated in dollars gives the U.S. government some flexibility, and this flexibility may benefit the holders of the security.

The gold standard

The gold standard is like a banking operation. The government takes gold deposits and stands ready to redeam gold to whoever has deposited it.  When all countries do likewise, the value of one country’s currency in terms of every other country’s currency is known and fixed.  This arrangement facilitates  trade between nations. It also leads to the possibility of runs on gold. A government may have assets whose value might fall below that of its  deposit obligations, as when there is a large scale withdrawal of gold.  In this case an asset value  deficiency (a shortage of gold) is a self-fulfilling prophecy. The gold standard which at one time might have contributed to  stability now generates instability.

1
5

