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Money and Banking
In the short run when prices are inflexible, the government can influence aggregate demand by increasing or decreasing the money supply.  Changes in the money supply affect interest rates.  In particular, increasing the money supply relative to its demand creates an excess supply of money.  Individuals spend some of this money on consumption goods and save the rest in either savings accounts or investments in stocks, bonds and other interest bearing assets.  An increase in savings reduces interest rates.  Capital market competition and arbitrage ensure that lower interest rates spread across all short run financial markets.  As interest rates fall, investment demand and consumer durable purchases increase.  Lower interest rates also affect exchange rates.  As domestic interest rates fall relative to international interest rates, domestic investment shifts to foreign markets; foreign investment in domestic capital markets also decreases.  This increases the supply of dollars relative to demand in the international currency markets, lowering the price of a dollar.  Lower exchange rates stimulate U.S. exports and reduce imports into the U.S.  Thus, increasing the money supply increases including consumption, investment and net export demand.

To better understand monetary policy we need to define what we mean by money, describe what determines the demand and supply of money, and explain the relationship between the supply and demand for money and interest rates.

Definition of Money
There are several definitions of money.  The three most commonly cited definitions are M1, M2 and M3.  M1 is the narrowest definition and includes only the most liquid assets:  currency (coins and paper bills), traveler's checks, checking deposits in commercial banks and other interest earning checking deposits.  M2 is slightly broader and includes less liquid assets:  M1 plus savings and small time deposits (less than $100,000), money market mutual fund shares and deposit accounts, repurchase agreements (overnight loans from customers to commercial banks) and Eurodollar deposits of U.S. residents.  M3 is the broadest definition and includes the least liquid assets:  M2 plus large time deposits and longer term loans from customers to commercial banks.  In terms of a monetary policy target, the Fed controls M1 most directly, but financial market innovations, including electronic banking, have made M1, M2 and M3 close substitutes.  Historically, M1 received the greatest emphasis.  Recently, M2 and M3 have received increasing attention.

The Supply of Money
What determines the money supply?  In the U.S., monetary policy is conducted by the Federal Reserve (Fed), the U.S.'s central bank.  (The Federal Reserve’s structure is described below.)  In contrast, fiscal policy is conducted by the Executive and Legislative branches of the government.  The Fed was specifically established as an independent institution.  Its decisions do not have to be ratified by either the Executive or Legislative branches.  This separates control over monetary and fiscal policy, providing some checks and balances.

The Fed has three policy tools for manipulating the money supply:  conducting open market operations (buying and selling U.S. Government securities and securities from other Federal agencies); setting the discount rate (the interest rate at which banks can borrow from the Fed); and setting the required reserve ratio (rrr is the percent of bank deposits that must be held as deposits with the Fed or in the bank's vaults).  These policies all work by influencing commercial banks' reserve positions.  Commercial banks are only required to hold a fraction of their deposits as reserves (cash in the banks' vaults and deposit balances maintained with the Fed).  The remainder of the banks' reserves can be lent out or invested in interest earning assets.  As banks lend out their excess reserves, they "create money" (as described below).  Thus, any change in commercial bank's reserve position affects the money supply.

The Fed typically purchases or sells government securities to influence the money supply (open market operations).  The Fed can only buy or sell pre-existing government securities, not newly issued securities.  When they purchase a pre-existing security, they create a cash deposit in a commercial bank in exchange for an interest bearing asset.  This directly increases the money supply by an amount equal to the cash deposit.  Under a fractional reserve system, commercial banks only need to hold a fraction of their deposits as reserves.  They can loan out the excess reserves.  As banks loan their excess reserves, they create additional commercial bank deposits (money), much of which become additional excess reserves.  The process continues until the banking system absorbs all excess reserves.

This produces is illustrated in the Table below.  Suppose banks must hold 20% of their deposits as reserves.  If the Fed purchases $100 in government securities from an individual/business, the Fed exchanges a $100 check for the government security.  When the individual/business deposits the check in a bank, the bank’s account and reserve balance both increase by $100 (i.e., M1 increases by $100).  The bank only needs to hold $20 of this deposit as reserves; it can lend the remaining $80 to an interest paying client.  Thus, it makes a loan and issues an $80 check to a second individual/business.  This check is also deposited in a bank (likely a different bank) so the loan recipient can use the funds.  When this check is deposited, it creates an additional $80 account and reserve balance.  This expands M1 by an additional $80.  Of this $80, the second bank holds $16 and lends out $64.  In this third round, M1 increases by $64, for a total increase of $100+$80+$64=$244.  The process continues with M1 increasing by smaller increments in each round.  When the process is complete, M1 will have expanded by $500 ($500 = ∆currency/checking account balance*(1/rrr) = $100*(1/.2)).  The Fed increased M1 by $100; the banks increased M1 by an additional $400.  If the required reserve ratio fell from 20% to 10%, A $100 increase in currency would increase M1 by $1000.  (Of course, the multiplier will be smaller if banks decide to hold excess reserve or individual/businesses hold some of the increase as cash).

EFFECT OF $100 OPEN MARKET PURCHASE

(20% REQUIRED RESERVE RATIO)
	Bank
	New Deposits
	Required Reserves
	Excess Reserves

	First Bank
	
$100.00
	
$20.00
	
$80.00

	Second Bank
	
80.00
	
16.00
	
64.00

	Third Bank
	
64.00
	
12.80
	
51.20

	Fourth Bank
	
51.20
	
10.24
	
40.96

	Fifth Bank
	
40.96
	
8.19
	
32.77

	Sixth Bank
	
32.77
	
6.55
	
26.21

	Seventh Bank
	
26.21
	
5.24
	
20.97

	All Other Banks
	
104.86
	
20.97
	
83.89

	Total
	
$500.00
	
$100.00
	
$400.00


The Fed also influences the money supply by changing the discount rate.  The discount rate is the interest rate commercial banks pay on short term loans from the Fed.  Commercial banks borrow from the Fed if their reserves fall short of the required reserve ratio.  If the Fed lowers the discount rate, it reduces the cost of borrowing from the Fed.  Banks lend out more of their excess reserves as it becomes cheaper to cover temporary reserve shortages by borrowing from the Fed.  This increases the money supply.  Conversely, if the Fed increases the discount rate, banks hold more of their excess reserves, decreasing the money supply.  Commercial banks can also borrow funds from other commercial banks.  The federal funds rate is the interest paid on short term loans between commercial banks.  The Fed tends to keep the discount rate roughly equal to the federal funds rate.

Finally, the Fed can influence the money supply by changing the required reserve ratio (rrr).  A decrease in the required reserve ratio creates excess reserves.  The money supply increases as banks lend out these excess reserves.  Conversely, increasing the reserve requirement decreases the money supply.  Because a fractional reserve banking system introduces a multiplier effect on the money supply, small changes in the reserve requirement can cause large changes in the money supply.  Thus, this policy option is a blunt instrument and is used infrequently.

Federal Reserve System


Organizational Structure

The Federal Reserve System's organizational structure is summarized in the Figure below.  The Board of Governors of the Federal Reserve System is the central decision making body.  The Board of Governors participates in open market policy decisions, approves the discount rate and sets the required reserve ratio.  It also has broad supervisory and regulatory responsibilities over commercial and Federal Reserve banks.  The Board of Governors is located in Washington D.C. and has seven members, appointed by the President and approved by the Senate.  Members are appointed to overlapping 14 year terms.  One new member is appointed every two years.  Thus, two members of the Board of Governors are appointed during a four year Presidency.  In addition, the President designates one member of the Board of Governors to a four year term as Chairman.  The Chairman's and President's terms are coincident.
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The Federal Reserve System also includes 12 Federal Reserve District Banks (with 25 branches).  The district banks and branch locations are summarized in Table 1.  These banks hold the bulk of cash reserves for commercial banks, issue paper currency, clear checks, monitor commercial banks, provide checking accounts to the U.S. Treasury, and issue and redeem government securities.  Each district bank is managed by a nine member Board of Directors.  The Board includes three class A directors (bankers elected by commercial banks in the district), three Class B directors (non-banking representatives elected by commercial banks in the district) and three class C directors (non-banking representatives from the district appointed by the Board of Governors).  The Board of Directors appoints the bank's President and First Vice President, subject to approval by the Board of Governors.  Branch banks have five or seven member Boards of Directors.  A majority of the board members are appointed by their district bank's Board of Directors, the remainder by the Federal Reserve's Board of Governors.

Federal Reserve Banks are operated like profit seeking commercial banks.  They earn profits by making loans and purchasing interest bearing securities with their excess reserves.  However, there are two significant differences between commercial and Federal Reserve Banks.  All stock in Federal Reserve Banks is owned by the member commercial  banks in the district.  Stock ownership is a condition of membership.  However, the stockholders in Federal Reserve Banks don't have the normal voting rights.  Furthermore, Federal Reserve Banks do not retain their profits.  The banks use their earnings to defray their expenses and pay a mandatory return to stockholders.  Any remaining profits are returned to the Federal Treasury.  The Fed has returned more than 80% if its profits since it was established.

The Federal Open Market Committee (FOMC) establishes policy regarding open market operations.  The FOMC has twelve voting members, including the seven members of the Board of Governors, the president of the Federal Reserve Bank of New York and presidents of four other Federal Reserve Banks.  The president of the New York Fed is a permanent voting member because open market operations are conducted through the New York Fed's trading desk.  The presidents of the other Federal Reserve Banks serve one year terms on a rotating basis.  The FOMC meets every four to six weeks.  All twelve Federal Reserve Bank presidents participate in the policy discussions.  However, only five presidents are voting members at any one time.

The Federal Advisory Council is the final major policy related body.  This council has twelve members, one from each of the twelve Federal Reserve districts.  One member is appointed by the Board of Directors from each Federal Reserve District Bank.  They are usually prominent bankers.  The Federal Advisory Council meets with the Board of Governors at least four times a year.  The Council provides insight concerning general economic and banking conditions and makes recommendations regarding monetary policy.  However, these recommendations are purely advisory.

To insure the Treasury Department doesn't manipulate the money supply to further its own objectives, Congress established the Fed as an independent institution.  Its decisions are not ratified by either the executive branch of the government or Congress.  However, members of the Board of Governors are appointed by the President and approved by the Senate.  In addition, the Board of Governors reports to Congress on its policies, and the minutes of FOMC meetings are published with a one month lag.  Finally, the Chairman of the Board of Governors meets regularly with the Treasury Secretary and the Chairman of the President's Council of Economic Advisors.  Thus, the Fed is independent but not insulated from the executive and legislative branches.


Objectives and Policy Options

The Federal Reserve System is the United States' central bank.  It was formed by the Federal Reserve Act, signed into law by President Woodrow Wilson on December 23, 1913.  As a central bank, the Federal Reserve System (Fed) maintains the value of the domestic money and credit, both internally and internationally; regulates and monitors individual banks; and acts as the Federal Government's banker.  

The Fed's primary function is maintaining the domestic value of money and credit (i.e., combating inflation/deflation and international currency devaluation/appreciation).  To accomplish this objective, the Fed manipulates the money supply using the three policy tools outlined above.  The Fed relies most heavily on open market transactions.  These transactions are conducted continually throughout the year to accomplish the Fed’s chosen objectives.  The Fed changes the Federal Funds rate less frequently.  This sends a stronger signal concerning the Fed’s objectives to banks and the economy in general.  However, it is a bit more disruptive as banks may move rather quickly to adjust their reserve positions.  Changing the rrr is the least frequently used tool.  This sends the strongest signal and is the most disruptive to the banking sector.  A small change in the rrr forces banks to make relatively significant adjustments in their reserve positions.

The Fed also pursues other objectives.  Due to its role as lender of last resort to commercial banks (through discounting), the Fed regulates the banking industry.  Commercial banks adopt riskier lending policies when there is a lender of last resort.  To compensate for this "moral hazard" problem, the Fed regulates and monitors individual commercial banks.  In addition, the Fed influences the international value of the U.S. dollar.  The Fed deals in international currency markets to support or deflate the dollar's international value, as appropriate.  Finally, the Fed is the Federal Government's fiscal agent, holding the Treasury Department's checking account and processing the Treasury Department's security transactions.  The Treasury reimburses the Fed for these activities.

Considering the scope of the Fed's objectives, and their limited set of policy tools, The Fed must frequently balance conflicting pressures.  For example, in mid-1995, U.S. economic growth appeared to slow and the dollar's value fell dramatically relative to the German Mark and the Japanese Yen.  To stimulate the domestic economy, the Fed could increase the currency in circulation, reduce the discount rate or lower the required reserve ratio; to support the dollar's international value, the Fed could implement the opposite policies.  Contractionary Fed policies would support the dollar's international value by increasing interest rates and attracting foreign investment into the U.S. (foreign investment in the U.S. increases the international demand for dollars).  Identifying the appropriate course of action requires the Fed to balance conflicting pressures and determine the appropriate timing and level of response.  These are difficult and often controversial decisions.

The Demand for Money

The market price of money (interest rate) is determined by the interaction of the demand and supply of money.  Money supply is largely determined by Fed policies, as described above.  It is considered inelastic with respect to the interest rate.  (In actuality, the money supply might increase slightly as the interest rate increases.  As interest rates increase, it increases the opportunity cost to banks of holding excess reserves and to individuals for holding cash balances.  As excess reserves and cash balances decrease, the supply of money will increase.)

There are three sources of demand for money:  transaction demand, precautionary demand and speculative demand.

Transaction demand represents the demand for currency to make daily transactions.  Transaction demand increases with the value of transactions (price and quantity), or GDP.  The interest rate determines the cost of holding money for transactions purposes.  The interest rate represents the opportunity cost of holding wealth as currency or non-interest bearing checking account balances.  The higher the interest rate, the lower the transactions demand for money, and vice versa.

Liquidity demand represents the demand for currency to cover unforeseen events (uncertainty), or so individuals can take advantage of unforeseen favorable opportunities..  Generally, liquidity demand increases with income and decreases with interest rates.

Speculative demand represents money held as an asset in an investment portfolio.  Speculative demand also increases with income and decreases with interest rates.

Thus the demand for money will vary with directly with income and indirectly with interest rates.  As a result, we depict the demand for money as a decreasing function of the interest rate.  As the interest rate increases, the opportunity cost of holding money for transactions, liquidity and speculative purposes increases and the quantity of money demanded decreases, ceteris paribus.  Conversely, as the interest rate falls, ceteris paribus, the opportunity cost of holding money decreases and the quantity of money demanded in the economy increases.  If GDP increases (either due to an increase in prices or real output), the demand curve for money will shift to the right.  If GDP increases, people will want to hold more money for transactions, liquidity and speculative purposes, at every interest rate.

 Money Market Equilibrium
Equilibrium interest rates are determined by the interaction of the demand and supply of money.  If Md increases, the equilibrium interest rate will increase.  However, the money supply is considered insensitive to changes in interest rates.  Thus, the equilibrium quantity of money is unaffected.  Interest rates must increase sufficiently to compensate for the increase in the money demand.  A decrease in the demand for money has the opposite affect.  Because the money supply is unaffected, interest rates must fall until the increase in the quantity of money demanded (i.e., movement along the new demand curve) is enough to offset the decrease in the demand for money (i.e., the shift in the demand curve).
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If a change in Fed policy increases the supply of money, equilibrium interest rates will fall (until the quantity of money demanded increases to absorb the additional money supply).  The equilibrium quantity of money will increase by the full multiplied increase in the Fed's supply.  This chain of causation can be specified as follows (where LS is the supply of loanable funds):
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Ms  =>  Ms > Md  =>  LS  =>  i  =>  Md  until Ms = Md 
A decrease in the money supply has the opposite effect:


Ms  =>  Ms > Md  =>  LS  =>  i  =>  Md  until Ms = Md

In general, both Keynesians and Monetarists believe in this model of the money market.  The main difference between these schools of thought is the shape of the Md curve.  Keynesians believe that the demand for money; is very elastic; monetarists believe it is very inelastic.  For Keynesians, the demand for money will increase dramatically with a small decrease in the interest rate.  For monetarists, the demand for money does not effectively change as the interest rate changes.
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The Effects of Monetary Policy

How do changes in the money supply affect the market for goods and services?  The general chain of causation for an increase in Ms can be described as follows:


Ms  =>  Ms > Md  =>  LS  =>   i  =>  Md 
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  =>  Y  =>  Md
Thus, an increase in the money supply will increase Y* through its effect on i (note that this would increase short run AD and LRAS as the increase in I enters production).  How much will Y increase?

There are different perspectives for the different schools of thought.

Monetarist (Classical) Model

Monetarists believe that the demand for money is very inelastic.  Thus, changes in interest rates have little effect on the demand for money.  In this case, the primary mechanism to equate the demand and supply of money is through increases in Y.


Ms  =>  Ms > Md  =>  LS  =>   i  ≠>  Md 
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  =>  Y  =>  Md
At the same time, monetarists believe that flexible prices always ensure that GDP = GDPP.  Thus, neither fiscal nor monetary policy are necessary/effective.  They believe in the Quantity Theory of Money:


GDP = P*Y = M*V = GDP

The value of GDP can be measured as either the value of the final goods and services purchased (P*Y) or the amount of money in the economy multiplied by the number of times that money is used in a transaction (M*V).  The later measure reflects that transactions ultimately have to be paid for by money.  Classical economists believed that Y is determined by the economy's productive capacity (Y = GDPP) and that V is stable over time.  Thus, a change in M can only change P.  They believe that the growth rate of the money supply should be tied to the growth rate of the economy to maintain stable prices over time.  If these growth rates differ, prices will either rise (inflation) or fall (deflation).

In terms of AD/AS framework, any increase in AD due to a decrease in i will simply increase prices, not Y*.  As with fiscal policy, monetary policy is unnecessary and counterproductive.

Keynesian Model

Keynesians believe that the demand for money is very elastic.  Thus, changes in the money supply will have little effect on the interest rate; the demand for money will simply adjust to meet the supply of money.  As a result, monetary policy has little effect on interest rates or GDP.


Ms  =>  Ms > Md  ≠>  LS  =>   i  =>  Md 
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  =>  Y  =>  Md
In terms of the AD/AS framework, increases in aggregate demand can effect GDP* in the short run.  However, monetary policy has a limited effect on AD in the short run.  Fiscal policy is more effective in the short run.

More recently, Keynesians have come to recognize that fiscal policy has become an ineffective policy tool.  Lags in implementing policy changes and concern over the federal budget deficit have hampered the government’s ability to influence GDP through fiscal policy.  Keynesians have also come to believe that monetary policy has a larger impact on interest rates than when Keynes was first writing.  Thus, Keynesians have a stronger view about monetary policy’s ability to influence GDP in the short run.  Monetary policy is increasingly the short run policy tool of choice.
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