Answers to Chapter 4 
Questions:

[bookmark: _GoBack]1. As part of the Federal Reserve System, Federal Reserve Banks perform multiple functions. These include assistance in the conduct of monetary policy, supervision and regulation of member banks and other large financial institutions, consumer protection, and the provision of services, such as new currency issue, check clearing, wire transfer services, and research services to either the federal government, member banks, or the general public. We summarize each function as follows.

Assistance in the Conduct of Monetary Policy:  Federal Reserve Bank (FRB) presidents serve on the Federal Open Market Committee (FOMC). FRBs set and change discount rates.

Supervision and Regulation:  FRBs have supervisory and regulatory authority over the activities of banks and other large financial institutions located in their district.

Consumer Protection and Community Affairs:  FRBs write regulations to implement many of the major consumer protection laws and establish programs to promote community development and fair and impartial access to credit.

Government Services:  FRBs serve as the commercial bank for the U.S. Treasury.

New Currency Issue:  FRBs are responsible for the collection and replacement of damaged currency from circulation.

Check Clearing:  FRBs process, route, and transfer funds from one bank to another as checks clear through the Federal Reserve System.

Wire Transfer Services:  FRBs and their member banks are linked electronically through the Federal Reserve Communications System.

Research Services:  Each FRB has a staff of professional economists who gather, analyze, and interpret economic data and developments in the banking sector in their district and economywide.

2.   The discount rate is the interest rate on loans made by Federal Reserve Banks to financial institutions. These loans are transacted through each Federal Reserve Bank’s discount window and involve the discounting of eligible short-term securities in return for cash loans. Specifically, the discount window is the facility through which Federal Reserve Banks issue loans to financial institutions.

3. The Federal Reserve System is divided into 12 Federal Reserve districts as shown in Figure 4-1. Each district has one main Federal Reserve Bank, some of which also have branches in other cities within the district. In terms of total assets, the three largest Federal Reserve Banks are the New York, San Francisco, and Richmond banks. Together these three banks hold over 65 percent of the total assets of the Federal Reserve System. The Federal Reserve Bank of New York is generally considered the most important of the Federal Reserve Banks because so many of the largest U.S. and international banks are located in the New York district (the so-called money center banks). Further, the Federal Reserve’s Trading Desk is located at the FRBNY which carries out all the open market purchases for the Federal Reserve.

Federal Reserve Banks operate under the general supervision of the Board of Governors of the Federal Reserve based in Washington D.C. The Board of Governors of the Federal Reserve is a seven-member board headquartered in Washington, D.C. Each member is appointed by the president of the United States and must be confirmed by the Senate. Board members serve a nonrenewable 14-year term, and are often individuals with Ph.D. degrees in economics and/or an extensive background in economic research and political service, particularly in the area of banking. Board members’ terms are staggered so that one term expires every other January. The president designates two members of the Board to be the chairman and vice chairman for four-year terms. The Board usually meets several times per week. 


4.  The primary responsibilities of the Federal Reserve Board are the formulation and conduct of monetary policy and the supervision and regulation of banks. All seven Board members sit on the Federal Open Market Committee which makes key decisions affecting the availability of money and credit in the economy. The Federal Reserve Board also has primary responsibility for the supervision and regulation of i) all bank holding companies (their nonbank subsidiaries and their foreign subsidiaries), ii) state chartered banks that are members of the Federal Reserve System (state chartered member banks) (their foreign branches and subsidiaries), and iii) Edge Act and agreement corporations (through which U.S. banks conduct foreign operations). The Fed also shares supervisory and regulatory responsibilities with state supervisors and other federal supervisors (e.g., the OCC, the FDIC), including overseeing both the operations of foreign banking organizations in the U.S. and the establishment, examination, and termination of branches, commercial lending subsidiaries, and representative offices of foreign banks in the U.S. The Board approves member bank mergers and acquisitions, and specifies permissible nonbank activities of bank holding companies. The Board is also responsible for the development and administration of regulations governing the fair provision of consumer credit (e.g., the Truth in Lending Act, the Equal Credit Opportunity Act, etc.). Finally, the Wall Street Reform and Consumer Protection Act of 2010 provided unprecedented powers to the Federal Reserve, putting it in charge of monitoring any of the country’s biggest financial firms—those considered critical to the health of the financial system as a whole. 

5. The main responsibilities of the FOMC are to formulate policies to promote full employment, economic growth, price stability, and a sustainable pattern of international trade. 

The FOMC seeks to accomplish this by setting guidelines regarding open market operations. Open market operations−the purchase and sale of U.S. government and federal agency securities−is the main policy tool that the Fed uses to achieve its monetary targets (although the operations themselves are normally carried out by traders at the Federal Reserve Bank of New York). The FOMC also sets ranges for the growth of the monetary aggregates and directs operations of the Federal Reserve in foreign exchange markets. In addition, although reserve requirements and the discount rate are not specifically set by the FOMC, their levels are monitored and guided by the FOMC.

6.  The major liabilities on the Fed’s balance sheet are currency in circulation and reserves (depository institution reserve balances in accounts at Federal Reserve Banks plus vault cash on hand of commercial banks). Their sum is often referred to as the Fed’s monetary base or money base. Changes in these accounts are the major determinants of the size of the nation’s money supply. That is, increases (decreases) in either or both of these balances will lead to an increase (decrease) in the money supply.

Reserve Deposits. The largest liability on the Federal Reserve’s balance sheet is depository institution reserves. All depository institutions hold reserve accounts at their local Federal Reserve Bank. These reserve holdings are used to settle accounts between depository institutions when checks and wire transfers are cleared. Reserve accounts also influence the size of the money supply.

Currency Outside Banks. The second largest liability, in terms of percent of total liabilities and equity, of the Federal Reserve System is notes (bills) in circulation. At the top of each Federal Reserve note ($1 bill, $5 bill, $10 bill, etc.) is the seal of the Federal Reserve Bank that issued it. Federal Reserve notes are basically IOUs from the issuing Federal Reserve Bank to the bearer. In the U.S., Federal Reserve notes are recognized as the principal medium of exchange, and therefore, function as money.

7.  In the fall of 2008, the Federal Reserve implemented several measures to provide liquidity to financial markets that had frozen up as a result of the financial crisis. The liquidity facilities introduced by the Federal Reserve in response to the crisis created a large quantity of excess reserves at DIs. For example, in October 2008 the Federal Reserve began paying interest on excess reserves, for the first time. Further, during the financial crisis, the Fed set the interest rate it paid on excess reserves equal to its target for the fed funds rate. This policy essentially removed the opportunity cost of holding reserves. That is, the interest banks earned by holding excess reserves was approximately equal to what was previously earned by lending to other FIs. As a result, banks dramatically increased their holdings of excess reserves at Federal Reserve Banks. Because the U.S. economy was slow to recover from the financial crisis, the Fed kept the fed funds rate at historic lows through 2015. Thus, banks continued to hold large amounts of excess reserves. Depository institution reserves were 43.5 percent of total liabilities and equity of the Fed in 2016 and 37.9 percent in 2008. This is up from 2.2 percent in 2007, prior to the start of the financial crisis. 

Some observers claim that the large increase in excess reserves implied that many of the policies introduced by the Federal Reserve in response to the financial crisis were ineffective. Rather than promoting the flow of credit to firms and households, it was argued that the increase in excess reserves indicated that the money lent to banks and other FIs by the Federal Reserve in late 2008 and 2009 was simply sitting idle in banks’ reserve accounts. Many asked why banks were choosing to hold so many reserves instead of lending them out, and some claimed that banks’ lending of their excess reserves was crucial for resolving the credit crisis. In this case, the Fed’s lending policy generated a large quantity of excess reserves without changing banks’ incentives to lend to firms and households. Thus, the total level of reserves in the banking system is determined almost entirely by the actions of the central bank and is not necessarily affected by private banks’ lending decisions. 

8.  The major assets on the Federal Reserve’s balance sheet are Treasury securities, Treasury currency, and gold and foreign exchange. While interbank loans (loans to domestic banks) are quite a small portion of the Federal Reserve’s assets, they play an important role in implementing monetary policy. 

Treasury Securities. Treasury securities are the largest asset on the Fed’s balance sheet in 2016 (54.2 percent of total assets). The represent the Fed’s holdings of securities issued by the U.S. Treasury (U.S. government). The Fed’s open market operations involve the buying and selling of these securities. An increase (decrease) in Treasury securities held by the Fed leads to an increase (decrease) in the money supply.

U.S. Government Agency Securities.  U.S. government agency securities are the second largest asset account on the Fed’s balance sheet in 2016 (39.2 percent of total assets). However, in 2007, this account was 0.0 percent of total assets. 

Gold and Foreign Exchange and Treasury Currency. The Federal Reserve holds Treasury gold certificates that are redeemable at the U.S. Treasury for gold. The Fed also holds small amounts of Treasury issued coinage and foreign-denominated assets to assist in foreign currency transactions or currency swap agreements with central banks of other nations.

Interbank Loans. As mentioned earlier, in a liquidity emergency, depository institutions in need of additional funds can borrow at the Federal Reserve’s discount window. The interest rate or discount rate charged on these loans is often lower than other interest rates in the short term money markets. To prevent excessive borrowing from the discount window, the Fed discourages borrowing unless a bank is in serious liquidity need. As a result, (discount) interbank loans are normally a relatively small portion of the Fed’s total assets.

Miscellaneous assets. Generally, miscellaneous assets are a small portion of the Fed’s total assets (e.g., 4.8 percent in 2016). However, during the financial crisis, the Fed undertook a number of measures to support various sectors of the financial markets. For example, as mentioned above (and below), during the financial crisis the Fed provided AIG with a loan to prevent its failure, for the first time ever it lent funds through its discount window to brokers and dealers, and it committed over $1 trillion of loans to support the commercial paper market. These temporary programs were recorded as miscellaneous assets and as a result this item rose to 46.7 percent of total assets in 2008.

9.  This account grew as the Fed took steps to improve credit market liquidity and support the mortgage and housing markets during the financial crisis by buying mortgage-backed securities backed by Fannie Mae, Freddie Mac, and Ginnie Mae. Under the MBS purchase program, the FOMC called for the purchase of up to $1.25 trillion of agency MBS. The purchase activity began on January 5, 2009 and continued through 2016. Thus, the Fed expanded its role as purchaser/guarantor of assets in the financial markets.

10.   The tools used by the Federal Reserve to implement its monetary policy include open market operations, the discount rate, and reserve requirements. Open market operations are the Federal Reserves’ purchases or sales of securities in the U.S. Treasury securities market. The discount rate is the rate of interest Federal Reserve Banks charge on loans to financial institutions in their district. Reserve requirements determine the minimum amount of reserve assets (vault cash plus bank deposits at Federal Reserve Banks) that depository institutions must maintain by law to back transaction deposits held as liabilities on their balance sheets. This requirement is usually set as a ratio of transaction accounts, e.g., 10 percent.

11. Changing the discount rate signals to the market and the economy that the Federal Reserve would like to see higher or lower rates in the economy. Thus, the discount rate is like a signal of the FOMC’s intention regarding the tenor of monetary policy. For example, raising the discount rate signals that the Fed would like to see a tightening of monetary conditions and higher interest rates in general (and a relatively lower amount of borrowing). Lowering the discount rate signals a desire to see more expansionary monetary conditions and lower interest rates in general. 

12. For two reasons, the Federal Reserve rarely uses the discount rate as a monetary policy tool. First, it is difficult for the Fed to predict changes in bank discount window borrowing when the discount rate changes. There is no guarantee that FIs will borrow more (less at the discount window in response to a decrease (increase) in the discount rate. Thus, the exact effect of a discount rate change on the money supply is often uncertain, which increases the probability of missing the target change in the money supply. Second, in addition to their effect on the money supply, discount rate changes often have great effects on the financial markets. For example, the decrease in the discount rate in December 16, 2008 resulted in a 359.61 point increase in the Dow Jones Industrial Average, one of the largest point gains in the history of the Dow, and one of a handful of up days during the height of the financial crisis. 

13.  Historically, discount window lending was limited only to depository institutions (DIs) with severe liquidity needs. The discount window rate, which was set below the fed funds rate, was charged on loans to depository institutions only under emergency or special liquidity situations. However, in January 2003, the Fed implemented changes to its discount window lending that increased the cost of borrowing but eased the terms. Specifically, three lending programs are now offered through the Feds discount window. Primary credit is available to generally sound depository institutions on a very short-term basis, typically overnight, at a rate above the Federal Open Market Committee's (FOMC) target rate for federal funds. Primary credit may be used for any purpose, including financing the sale of fed funds. Primary credit may be extended for periods of up to a few weeks to depository institutions in generally sound financial condition that cannot obtain temporary funds in the financial markets at reasonable terms. Secondary credit is available to depository institutions that are not eligible for primary credit. It is extended on a very short-term basis, typically overnight, at a rate that is above the primary credit rate. Secondary credit is available to meet backup liquidity needs when its use is consistent with a timely return to a reliance on market sources of funding or the orderly resolution of a troubled institution.  Secondary credit may not be used to fund an expansion of the borrower’s assets. The Federal Reserve's seasonal credit program is designed to assist small depository institutions in managing significant seasonal swings in their loans and deposits. Seasonal credit is available to depository institutions that can demonstrate a clear pattern of recurring intra-yearly swings in funding needs. Eligible institutions are usually located in agricultural or tourist areas. Under the seasonal program, borrowers may obtain longer term funds from the discount window during periods of seasonal need so that they can carry fewer liquid assets during the rest of the year and make more funds available for local lending.

With the change, discount window loans to healthy banks would be priced at 1 percent above the fed funds rate rather than below as it generally was in the period preceding January 2003. Loans to troubled banks would cost 1.5 percent above the fed funds rate. The changes were not intended to change the Fed’s use of the discount window to implement monetary policy, but significantly increase the discount rate while making it easier to get a discount window loan. By increasing banks’ use of the discount window as a source of funding, the Fed hopes to reduce volatility in the fed funds market as well. The change also allows healthy banks to borrow from the Fed regardless of the availability of private funds. Previously, the Fed required borrowers to prove they could not get funds from the private sector, which put a stigma on discount window borrowing. With the changes, the Fed lends to all banks, but the subsidy of below fed fund rate borrowing is gone. 

The Fed took additional unprecedented steps, expanding the usual function of the discount window, to address the financial crisis. While the discount window had traditionally been available only to DIs, in the spring of 2008 (as Bears Stearns nearly failed) investment banks gained access to the discount window through the Primary Dealer Credit Facility (PDCF). In the first three days, securities firms borrowed an average of $31.3 billion per day from the Fed. The largest expansion of the discount window’s availability to all FIs occurred in the wake of the Lehman Brothers failure, as a series of actions were taken in response to the increasingly fragile state of financial markets. 

During the financial crisis, the Fed also significantly reduced the spread (premium) between the discount rate and the federal funds target to just a quarter of a point, bringing the discount rate down to a half percent. With lower rates at the Fed's discount window and inter-bank liquidity scarce as many lenders cut back their lending, more financial institutions chose to borrow at the window. The magnitude and diversity of nontraditional lending programs and initiatives developed during the crisis were unprecedented in Federal Reserve history. The lending programs were all designed to "unfreeze" and stabilize various parts of the credit markets, with the overall goal that parties receiving credit via these new Fed programs would, in turn, provide funding to creditworthy individuals and firms. 

14.  The Federal Reserve uses mainly open market operations to implement its monetary policy. As mentioned in question 12, adjustments to the discount rate are rarely used because it is difficult for the Fed to predict changes in bank discount window borrowing when the discount rate changes and because in addition to their effect on the money supply, discount rate changes often have great effects on the financial markets. Further, because changes in the reserve requirements can result in unpredictable changes in the money base (depending on the amount of excess reserves held by banks and the willingness of the public to redeposit funds at banks instead of holding cash (i.e., they have a preferred cash-deposit ratio)), the reserve requirement is rarely used by the Federal Reserve as a monetary policy tool. The unpredictability comes from at least two sources. First, there is uncertainty about whether banks will actually convert excess reserves (created from a decrease in the reserve requirement) into new loans. Second, there is uncertainty about what portion of the new loans will be returned to depository institutions in the form of transaction deposits. Thus, like the discount window rate, the use of the reserve requirement as a monetary policy tool increases the probability that a money base or interest rate target set by the FOMC will not be achieved.

15.  Expansionary Activities: The chapter discusses three monetary policy tools that the Fed can use to increase the money supply. These include open market purchases of securities, discount rate decreases, and reserve requirement decreases. All else constant, when the Federal Reserve purchases securities in the open market, reserve accounts of banks (and thus, the money base) increase. When the Fed lowers the discount rate, this generally results in a lowering of interest rates in the economy. Finally, a decrease in the reserve requirements, all else constant, results in an increase in reserves for all banks.  In two of the three cases (open market operations and reserve requirement changes), an increase in reserves results in an increase in bank deposits and assets. One immediate effect of this is that interest rates fall and security prices to rise. In the third case (a discount rate change), the impact of a lowering of interest rates is more direct. Lower interest rates encourage borrowing. Economic agents spend more when they can get cheaper funds. Households, business, and governments are more likely to invest in fixed assets (e.g., housing, plant, and equipment). Households increase their purchases of durable goods (e.g., automobiles, appliances). State and local government spending increases (e.g., new road construction, school improvements). Finally, lower domestic interest rates relative to foreign rates can result in a drop in the (foreign) exchange value of the dollar relative to other currencies. As the dollar’s (foreign) exchange value drops, U.S. goods become relatively cheaper compared to foreign goods. Eventually, U.S. exports increase. The increase in spending from all of these market participants results in economic expansion, stimulates additional real production, and may cause inflation to rise. Ideally, the expansionary policies of the Fed are meant to be conducive to real economic expansion (economic growth, full employment, sustainable international trade) without price inflation. However, when the Fed undertakes expansionary activities, the resulting increase in demand for goods and services tends to push wages and other costs higher, and can lead to inflation. Indeed, price stabilization can be viewed as a primary objective of the Fed.

Contractionary Activities: To decrease the money supply the Fed can undertake open market sales, discount rate increases, and reserve requirement increases. All else constant, when the Federal Reserve sells securities in the open market, reserve accounts of banks (and the money base) decrease. When the Fed raises the discount rate, interest rates generally increase in the open market. Finally, an increase in the reserve requirement, all else constant, results in a decrease in excess reserves for all banks.  In all three cases, interest rates will tend to rise. Higher interest rates discourage credit availability and borrowing. Economic participants spend less when funds are expensive. Households, business, and governments are less likely to invest in fixed assets. Households decrease their purchases of durable goods. State and local government spending decreases. Finally, an increase in domestic interest rates relative to foreign rates may result in an increase in the (foreign) exchange value (rate) of the dollar. As the dollar’s exchange rate increases, U.S. goods become relatively expensive compared to foreign goods. Eventually, U.S. exports decrease. 

16.  The programs can be categorized into four general areas: expansion of retail deposit insurance, capital injections, debt guarantees, and asset purchases/guarantees. 

Expansion of retail deposit insurance. Increased retail bank deposit insurance coverage was widely used during the crisis to ensure continued access to deposit funding. As shown in Figure 4-8, the amounts covered by deposit insurance varied substantially across countries, with some countries extending unlimited guarantees of retail deposits.

Capital Injections. Direct injections of capital by central governments were the main mechanism used to directly support balance sheets. Governments increased banks’ capital by injecting combinations of common shares, preferred shares, warrants, subordinated debt, mandatory convertible notes, or silent participations. These capital injections improved banks’ abilities to absorb additional losses and strengthened protection for banks’ uninsured creditors. Further, because they relieved balance sheet constraints, the capital injections allowed banks to increase their lending. 

Countries varied in the capital instruments used and the conditions of capital injections. Some countries (e.g., the U.S.) also imposed restrictions on executive compensation and/or dividend payments to common stockholders. As seen in Table 4-9, countries also varied in the amounts of capital injected into the banking system. The Netherlands made commitments totaling 6.2 percent of the country’s GDP, the U.K. made commitments worth 3.4 percent of its GDP, and Switzerland made commitments worth 1.1 percent of its GDP.

Debt guarantees. As financial markets froze, so did the wholesale funding market used by banks to support lending activities.  In response to these events, governments announced state guarantees on bank wholesale debt. Specifically, governments provided explicit guarantees against default on uninsured bank liabilities. These programs allowed banks to maintain access to reasonably priced, medium-term funding. They also reduced liquidity risk and lowered overall borrowing costs for banks. 

Countries varied in the range of liabilities covered and fee structures associated with these programs, e.g., some charged a flat fee, others linked fees to bank CDS spreads. Further, as seen in Table 4-10, countries committed significantly larger amounts to the debt guarantee programs than to the capital injection programs. Many countries (e.g., Australia, Canada, Italy, and Switzerland) committed unspecified amounts for debt guarantees, the Netherlands committed an amount totaling 33.6 percent of the country’s GDP, the U.K. made commitments worth 17.2 percent of its GDP, and Spain made commitments worth 9.1 percent of its GDP.

Asset purchases or guarantees. Asset purchase programs removed distressed assets from bank balance sheets. Thus, bank liquidity was improved and capital relief was provided (particularly if purchase prices were higher than book values). Asset guarantee programs left the distressed assets with the banks. However, the central banks assumed part or all of the risk of the portfolio of distressed or illiquid assets from the banks. Asset purchase and guarantee programs were not used extensively. A main reason for this is that it was difficult to determine the price at which the central bank would purchase the distressed assets. A purchase price set too close to par effectively amounted to a covert recapitalization of the bank. Further, there was a debate regarding the range of eligible assets. To have a significant and immediate impact on market confidence, the programs would have to cover all distressed assets, which would require large programs. As seen in Table 4-10, the U.K. used asset guarantees extensively (commitments amounted to 33.4 percent of the country’s GDP). Beyond this, Germany committed an unspecified amount for asset purchases and an amount totaling 8.0 percent of the country’s GDP for asset guarantees, while the U.S. committed 1.0 percent of its GDP for asset purchases and an amount totaling 2.5 percent of the country’s GDP for asset guarantees.   


Problems:

1.  For the purchase of $1 billion in securities, the balance sheet of the Federal Reserve System and commercial banks is shown below.
                               Change in Federal Reserve’s Balance Sheet			                                  
                           Assets                         	                       Liabilities		                        
  Treasury securities	 + $1 b	Reserve account of        	     + $1 b
securities dealers’ banks	
----------------------------------------------------------------------------------------------------
                             Change in Commercial Bank Balance Sheets			                                  
                          Assets                           	                      Liabilities		                         
Reserve accounts     	+ $1 b		Securities dealers’ demand      + $1 b 
at Federal Reserve 			deposit accounts                                	

2.  For the sale of $850 million in securities, the balance sheet of the Federal Reserve System and commercial banks is shown below.

                            Change in Federal Reserve’s Balance Sheet				                                          
                         Assets                        	                      Liabilities		                       
Treasury securities 	 - $850 m		Reserve account of                -  $850 m
securities dealers’ banks	
---------------------------------------------------------------------------------------------------
                           Change in Commercial Bank Balance Sheets				                                           
                        Assets                         	                     Liabilities		                         
Reserve accounts    	-  $850 m	Securities dealers’ demand      - $850 
 at Federal Reserve 			deposit accounts                                	

3.  
a.  Panel A: Initial Balance Sheets
                                                       Federal Reserve Bank				                                                
               Assets               		                 Liabilities 		                
Securities               $60m	Reserve accounts          $60m	
---------------------------------------------------------------------------------------------
                                                   	    Bank Three					                                                
              Assets                		                 Liabilities 		                 
Loans                   $540m	Transaction deposits    $600m	
Reserve deposits      60m				
		at Fed									                                                                                                              

      Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.08 x $600m = $48m
	      Change in bank deposits = (1/0.08) x ($60m - $48m) = $150m

                                                    Federal Reserve Bank				                                                    
               Assets                		                  Liabilities		                     
Securities               $60m	Reserve accounts              $60m	
---------------------------------------------------------------------------------------------------
                                                           Bank Three 					                                                
                Assets               		                 Liabilities		                        
Loans                     $690m	Transaction deposits  	$750m	
  ($750 - $60)		    ($60/0.08)
Reserve deposits        60m		  			
		at Fed 									                                                                                                                    

b.  Panel A: Initial Balance Sheets
                                                     Federal Reserve Bank				                                                
               Assets               		                 Liabilities		                 
Securities               $60m	Reserve accounts          $60m	
---------------------------------------------------------------------------------------------
                                                           Bank Three					                                               
              Assets                		                 Liabilities		                  
Loans                   $540m	Transaction deposits    $600m	
Reserve deposits      60m				
		at Fed 									                                                                                                                    

       Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.12 x $600m = $72m
	      Change in bank deposits = (1/0.12) x ($60m - $72m) = -$100m

                                                     Federal Reserve Bank				                                                    
               Assets                		                  Liabilities		                     
Securities               $60m	Reserve accounts              $60m	
---------------------------------------------------------------------------------------------------
                                                            Bank Three					                                                             
                Assets               		                 Liabilities		                        
Loans                     $440m	Transaction deposits  	$500m	
  ($500 - $60)		   ($60 / 0.12)
Reserve deposits        60m				
		at Fed 									                                                                                                                

4.
a.  Panel A: Initial Balance Sheets
                                       	       Federal Reserve Bank					                                                
               Assets               		                 Liabilities 		                
Securities               $15m	Reserve accounts          $15m	
---------------------------------------------------------------------------------------------
                                                            BSW Bank					                                                
              Assets                		                 Liabilities 		                 
Loans                   $135m	Transaction deposits    $150m	
Reserve deposits      15m				
		at Fed									                                                                                                              

      Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.06 x $150m = $9m
	      Change in bank deposits = (1/0.06) x ($15m - $9m) = $100m

                                                    Federal Reserve Bank				                                                    
               Assets                		                  Liabilities		                     
Securities               $15m	Reserve accounts              $15m	
---------------------------------------------------------------------------------------------------
                                                      BSW Bank 	 				                                                
                Assets               		                 Liabilities		                        
Loans                     $235m	Transaction deposits  	$250m	
  ($250 - $15)		    ($15 / 0.06)
Reserve deposits        15m		  			
		at Fed 									                                                                                                                    

b.  Panel A: Initial Balance Sheets
                                                     Federal Reserve Bank				                                                
               Assets               		                 Liabilities		                 
Securities               $15m	Reserve accounts          $15m	
---------------------------------------------------------------------------------------------
                                                           BSW Bank 					                                               
              Assets                		                 Liabilities		                  
Loans                   $135m	Transaction deposits    $150m	
Reserve deposits      15m				
		at Fed 									                                                                                                                    

       Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.14 x $150m = $21m
	      Change in bank deposits = (1/0.14 x ($15m - $21m) = -$42.857m

                                                    Federal Reserve Bank				                                                    
               Assets                		                  Liabilities		                     
Securities               $15m	Reserve accounts              $15m	
---------------------------------------------------------------------------------------------------
                                                              BSW Bank 					                                                             
                Assets		                 Liabilities		                        
Loans                      $92.143m	Transaction deposits  	$107.143m	
  ($107.143 - $15)		   ($15 / 0.14)
Reserve deposits        15m				
		at Fed 									                                                                                                                

5.  
a.  Panel A: Initial Balance Sheets
                                                      Federal Reserve Bank				                                            
               Assets               		                 Liabilities		                 
Securities               $50m	Reserve accounts                $50m	
---------------------------------------------------------------------------------------------
                                                            National  Bank					                                           
              Assets                		                 Liabilities		                  
Loans                   $450m	Transaction deposits         $500m	
Reserve deposits      50m				
		at Fed									                                                                                                                    

       Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.08 x $500m = $40m
	      Change in bank deposits = (1/(0.08 + (1 - 0.5))) x ($50m - $40m) = $17.241m


                                                      Federal Reserve Bank 				                                           
                      Assets                        		                  Liabilities		                     
Securities                        $41.379m	Reserve accounts            $41.379m
---------------------------------------------------------------------------------------------------
                                                         National  Bank					                                           
                        Assets		                 Liabilities		                        
Loans                              $475.862m	Transaction deposits       $517.241m	
  ($517.241 - $41.379)		   ($500 + ($10 x (1/(0.08 + 0.5)))
Reserve deposits                 41.379m				
		at Fed ($517.241 x 0.08)							                                                                                                   

b.  Panel A: Initial Balance Sheets
                                                      Federal Reserve Bank 				                     
                          Assets                 		                    Liabilities   		                 
Securities                           $50m	Reserve accounts                   $50m	
------------------------------------------------------------------------------------------------------------------

                              	               National  Bank					                                 
                       Assets                     		                     Liabilities	   	                  
Loans                              $450m	Transaction deposits             $500m	
Reserve deposits                 50m				
 		at Fed									                                                                                                                     

      Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.08 x $500m = $40m
	      Change in bank deposits = (1/(0.08 + (1 - 0.6))) x ($50m - $40m) x 0.75 = $15.625m

                                                     Federal Reserve Bank				                               
                       Assets                    		                  Liabilities		                    
Securities                       $41.25m	Reserve accounts               $41.25m
---------------------------------------------------------------------------------------------------
                                                          National Bank					                              
                       Assets                   		                 Liabilities		                        
Loans                         $474.375m	Transaction deposits       $515.625m	
    ($515.625 - $41.25)		    ($500 + ($10 x 0.75 x (1/(0.08 + 0.4)))
Reserve deposits             41.25m				
		at Fed ($515.625 x 0.08)							                                                                                                        

6.  
a.  Panel A: Initial Balance Sheets
                                                     Federal Reserve Bank				                                            
               Assets               		                 Liabilities		                 
Securities               $25m	Reserve accounts                $25m	
---------------------------------------------------------------------------------------------
                                                          MHM  Bank					                                           
              Assets                		                 Liabilities		                  
Loans                   $225m	Transaction deposits         $250m	
Reserve deposits      25m				
		at Fed									                                                                                                                    

       Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.12 x $250m = $30m
	      Change in bank deposits = (1/(0.12 + (1 - 0.8))) x ($30m - $25m) = $15.625m

                                                          Federal Reserve Bank 				                                           
                      Assets                        		                  Liabilities		                     
Securities                        $31.875m	Reserve accounts            $31.875m
---------------------------------------------------------------------------------------------------
                                                               MHM Bank					                                           
                        Assets		                 Liabilities		                        
Loans                               $233.75m	Transaction deposits       $265.625m	
  ($265.625 - $31.875)		   ($250 + ($5 x (1/(0.12 + 0.2)))
Reserve deposits                31.875m				
		at Fed ($265.625 x 0.12)							                                                                                                   

b.  Panel A: Initial Balance Sheets
                                                          Federal Reserve Bank 				                              
                          Assets                 		                    Liabilities   		                 
Securities                           $25m	Reserve accounts                   $25m	
------------------------------------------------------------------------------------------------------------

                              	                     MHM  Bank					                                 
                       Assets                     		                     Liabilities	   	                  
Loans                              $225m	Transaction deposits             $250m	
Reserve deposits                 25m				
		at Fed									                                                                                                                     

      Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.12 x $250m = $30m
	      Change in bank deposits = (1/(0.12 + (1 - 0.9))) x ($30m - $25m) x 0.85 = $19.318m

                                                      Federal Reserve Bank				                                
                       Assets                     		                   Liabilities		                    
Securities                      $32.318m	Reserve accounts              $32.318m
---------------------------------------------------------------------------------------------------
                                                              MHM Bank					                              
                       Assets                   		                 Liabilities		                        
Loans                         $237.000m	Transaction deposits       $269.318m	
    ($269.318 - $32.318)		    ($250 + ($5 x 0.85 x (1/(0.12 + 0.1)))
Reserve deposits             32.318m				
		at Fed ($269.318 x 0.12)							                                                                                                        

7.  a. Increase in bank deposits and money supply = (1/0.05) x $500m = $10 billion

b.  Increase in bank deposits and money supply = (1/(0.05 + (1 - 0.95))) x $500m = $5.00 billion 

8.  a.  Increase in bank deposits and money supply = (1/0.10) x $750m = $7.5 billion

b.  Increase in bank deposits and money supply = (1/(0.10 + (1 - 0.90))) x $750m = $3.75 billion 

9.  
a.  Panel A: Initial Balance Sheets
                                                      Federal Reserve Bank				                                            
               Assets               		                 Liabilities		                 
Securities               $65m	Reserve accounts                $65m	
---------------------------------------------------------------------------------------------
                                                            National Bank					                                           
              Assets                		                 Liabilities		                  
Loans                   $585m	Transaction deposits         $650m	
Reserve deposits      65m				
		at Fed									                                                                                                                    

       Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.09 x $650m = $58.5m
	      Change in bank deposits = (1/(0.09 + (1 - 0.6))) x ($65m - $58.5m) = $13.265m


                                                      Federal Reserve Bank 				                                           
                      Assets                        		                  Liabilities		                     
Securities                        $59.694m	Reserve accounts            $59.694m
---------------------------------------------------------------------------------------------------
                                                         National Bank					                                           
                        Assets		                 Liabilities		                        
Loans                              $603.571m	Transaction deposits       $663.265m	
  ($663.265- $59.694)		   ($650 + ($6.5 x (1/(0.09 + 0.4)))
Reserve deposits                 59.694m 				
		at Fed ($663.265 x 0.09)							                                                                                                   

b.  Panel A: Initial Balance Sheets
                                                      Federal Reserve Bank 				                     
                          Assets                 		                    Liabilities   		                 
Securities                           $65m	Reserve accounts                   $65m	
------------------------------------------------------------------------------------------------------------------

                              	               National  Bank					                                 
                       Assets                     		                     Liabilities	   	                  
Loans                              $585m	Transaction deposits             $650m	
Reserve deposits                 65m				
 		at Fed									                                                                                                                     

      Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.09 x $650m = $58.5m
	      Change in bank deposits = (1/(0.09 + (1 - 0.75))) x ($65m - $58.5m) x 0.90 = $17.206m

                                                     Federal Reserve Bank				                               
                       Assets                    		                  Liabilities		                    
Securities                       $60.05m	Reserve accounts               $60.05m
---------------------------------------------------------------------------------------------------
                                                          National Bank					                              
                       Assets                   		                 Liabilities		                        
Loans                         $607.157m	Transaction deposits       $667.206m	
    ($667.206- $60.05)		    ($650 + ($6.5 x 0.9 x (1/(0.09 + 0.25)))
Reserve deposits             60.05m				
		at Fed ($667.206x 0.09)							      

10.
a.  Panel A: Initial Balance Sheets
                                                      Federal Reserve Bank				                                            
               Assets               		                 Liabilities		                 
Securities               $35m	Reserve accounts                $35m	
---------------------------------------------------------------------------------------------
                                                            National Bank					                                           
              Assets                		                 Liabilities		                  
Loans                   $315m	Transaction deposits         $350m	
Reserve deposits      35m				
		at Fed									                                                                                                                    

       Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.11 x $350m = $38.5m
	      Change in bank deposits = (1/(0.11 + (1 - 0.5))) x ($38.5m - $35m) = $5.738m


                                                      Federal Reserve Bank 				                                           
                      Assets                        		                  Liabilities		                     
Securities                        $39.092m	Reserve accounts            $39.092m
---------------------------------------------------------------------------------------------------
                                                         National Bank					                                           
                        Assets		                 Liabilities		                        
Loans                              $316.293m	Transaction deposits       $355.385m	
  ($355.385 - $39.092)		   ($350 + ($3.5 x (1/(0.11 + 0.5)))
Reserve deposits                 39.092m				
		at Fed ($355.385 x 0.11)							                                                                                                   

b.  Panel A: Initial Balance Sheets
                                                      Federal Reserve Bank 				                     
                          Assets                 		                    Liabilities   		                 
Securities                           $35m	Reserve accounts                   $35m	
------------------------------------------------------------------------------------------------------------------

                              	               National Bank					                                 
                       Assets                     		                     Liabilities	   	                  
Loans                              $315m	Transaction deposits             $350m	
Reserve deposits                 35m				
 		at Fed									                                                                                                                     

      Panel B: Balance Sheet after All Changes Resulting from Decrease in Reserve Requirement
	      New initial required reserves = 0.11 x $350m = $38.5m
	      Change in bank deposits = (1/(0.11 + (1 - 0.6))) x ($38.5m - $35m) x 0.75 = $5.147m

                                                     Federal Reserve Bank				                               
                       Assets                    		                  Liabilities		                    
Securities                       $39.066m	Reserve accounts               $39.066m
---------------------------------------------------------------------------------------------------
                                                          National Bank					                              
                       Assets                   		                 Liabilities		                        
Loans                         $316.081m	Transaction deposits       $355.147m	
    ($355.147 - $39.066)		    ($350 + ($3.5 x 0.75 x (1/(0.11 + 0.4)))
Reserve deposits             39.066m				
		at Fed ($355.147 x 0.11)							    
