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SUGGESTED ANSWERS FOR THE Midterm exam


1. Suppose you are given the following financial information for a hypothetical chartered bank in Canada for the period between April 24, 2010 and April 24, 2011 (all figures are in millions of dollars): Non-interest income from service fees($55); Other miscellaneous operating revenues ($13); Non-interest income from off-balance sheet activities (30); Interest income from  loans ($209); Income from investment in securities ($26); Dividends paid to shareholders ($14); Income taxes owed, ($33); Interest paid to depositors($64); Interest on non-deposit borrowing ($18); Salaries and wages of bank employees ($27); Overhead costs ($3); Other miscellaneous operating expenses ($22); Loan loss provision ($22). From the above information, calculate the bank’s (i) net income after taxes; (ii) its retained earnings (i.e., undistributed business profits); and (iii) finally, set up the bank’s income and expenditure statement for the stated period; 
(iv) Suppose the bank’s return on assets (ROA) is 5.5 per cent, determine the value of its total assets in dollars; 
(v) Suppose the bank’s return on shareholders’ equity capital (ROE) is 12 per cent, determine its total equity capital in dollars; 
(vi) Using the C.A.M.E.L.S. rating ratios (as defined in class), determine the bank’s capital adequacy ratio, its asset quality ratio, management competency ratio, its liquidity ratio, its sensitivity to market risk ratio.						
(20 marks)
1(a).  A: INTEREST INCOME (All figures are in millions of $)
Interest income from loans = $209
Income from investment in securities = $26
Total interest income = $235
B: INTEREST EXPENSE
Interest paid to depositors = $64
Interest on non-deposit borrowing = $18
Total interest expenses = $82
NET INTEREST INCOME    (235 - 82)   = $153
(Total interest income less total interest expense)
     	        
 C: NON-INTEREST INCOME
Non-interest income from service fees = $55
Non-interest-income from off-balance sheet activities = $30
Other miscellaneous operating revenues = $13
              Total non-interest income = $98
D: NON-INTEREST EXPENSES
Salaries and wages of bank employees = $27
Overhead costs = $3
Other miscellaneous operating expenses = $22
                     Total non-interest expense = $52
          NET NON-INTEREST INCOME = (98 - 52) = $46
     
PRE-TAX OPERATING INCOME:
Interest income + non-interest income = (235 + 98) = $333
less
Interest expense + non-interest expense = (82 + 52) = $134

Net income before taxes (less provisions for loan losses) = (333 - 134 - 22) = $177

NET INCOME AFTER TAXES = Net income before taxes (less taxes owed)
                 = (177 - 33)
     = $144
Thus, (a) the bank’s net income after taxes equal to $144 million
The bank’s retained earnings (i.e., undistributed business profits) would be determined as the bank’s net income after taxes less dividends paid to shareholders so that we get: [144-14] = $130 million

(b) ROA is the determined as the ratio of net income after taxes divided by total assets (TA). Hence, we determine ROA = Net income after taxes divided by TA.
From the question, the bank’s ROA = 0.055
And net income after taxes = $144
Therefore, TA = 144/0.055 = $2618.181818 million
(c) Similarly, we know that the bank’s return on equity capital (ROE) is determined as the ratio of net income after taxes to total equity capital (TEK). Thus,
If ROE = 0.12,
TEK = 144/0.12 = $1200 million

(d) From the information given in the question, the bank’s income statement may be constructed as follows:
	       The income -expenditure statement: Hypothetical chartered bank in Canada
April 24 2010 to April 24 2011
(All figures, in millions of dollars)



Sources of income 				Uses of income


Interest income from loans = $209      			Interest paid to depositors = $64
Income from investment in securities = $26	 
Non-interest income from off-balance sheet activities
				      = $30		Interest on non-deposit borrowing =$18
Non-interest income from service fees= $55		Salaries and wages of bank employees = $27
Miscellaneous operating revenues= $13        		Overhead costs = $3
Other miscellaneous operating expenses = $22
                    						Provisions for loan losses = $22
							Income taxes owed = $33
                                                                                             Net income after taxes = 144           
                                                           $333                                                          $333---------------------------                                            

Using the information from both the income statement and the balance sheet statement together with the CAMELS ratios discussed in class,
The capital adequacy ratio (sometimes called, the leverage ratio) is: TEK/TA = 1200 / 2618.181818 = 0.45833333
The Asset quality ratio is: LN/TA = Not applicable because of insufficient information
The management efficiency (competency) ratio = employee expenses/ TA = 27/2618.181818 = 0.0103125
The earnings ratios are ROA and ROE
ROA = Net income after taxes divided by TA = 0.055
ROE = Net income after taxes divided by TEK = 0.12
Note that ROA/ROE = EM = TEK/TA = 0.458333333
The liquidity ratio is TLA/TA = Not applicable because of insufficient information
Sensitivity to market risk ratio is = TL/TEK . Since TA= TL + TEK
TL = TA – TEK = 2618.18181818 – 1200 = $1418.181818 million
Hence, TL/TEK = 1418.181818/1200 = 1.181818181


2. First, describe Gresham’s law and LIST the major desirable characteristics that qualify an item as money. Then, DESCRIBE what you would consider to be money in Canada and justify your answer in terms of the criteria provided by the theoretical definition of money. Lastly, simply LIST the narrow and broad Canadian monetary aggregates and EXPLAIN why the Bank of Canada publishes more than one monetary aggregate? What is the economic significance of these measures of the money supply?
								      		 (20 marks)
Gresham’s law states that “if two or more types of money with the same nominal value circulate together and one of them becomes less attractive for monetary purposes than the other(s), the more attractive asset will tend to be hoarded and eventually disappear from circulation while the less attractive asset(s) will be passed on to continue in circulation”. The Law is simply stated as: “The tendency for bad money to drive out good money from circulation”. 
The major desirable characteristics of a money-item include its general acceptability as a medium of exchange, its divisibility, its recognizability, uniformity, durability, portability and scarcity in relation to its uses. In Canada, coins and bank notes (sometimes, called currency or cash) held outside the banking system together with chartered bank and near-bank deposits are considered as the money-financial assets that constitute the money supply. Currency is money because of government fiat that decrees it as legal tender. Bank deposits, however, are considered as money through custom and habit and through people’s confidence that bank deposits can be fully convertible into currency on demand. The two forms of money mentioned above serve the functions of medium of exchange, unit of account, store of value, and standard of deferred payments and they also satisfy the characteristics of money items mentioned above.
The narrow monetary aggregates are M1, M1+, M1++ and the broad monetary aggregates are M2, M2+, M2++, and M3. There is more than one monetary aggregate published by the Bank of Canada because economists are not generally agreed on the degree of liquidity money items should possess for inclusion in the money supply measures. Moreover, money functions not only as a medium of exchange but also as a store of value and economists are not agreed on the relative importance of each. As a result, different monetary aggregates exist to account for the different degrees of liquidity of financial assets. In general, narrow money is non-interest bearing but more liquid while broad money is less-liquid but interest-bearing.
However, most economists are agreed that the quantity of money is a key determinant of changes in the level of aggregate economic activity. As a result, the money supply has become an important macroeconomic policy variable and monetary authorities are interested in having a precise measure of the money supply that they can control to influence the direction of the economy. Usually, the authorities are interested in selecting as a policy variable, the monetary aggregate measure of the money supply that correlates strongly with movements in aggregate economic activity (as measured by the gross domestic product (GDP) or inflation. Currently, the Bank of Canada uses M2++ as the monetary aggregate measure of the money supply.

3. First, distinguish between a barter economy and a money-based economy, making sure to indicate the role of transaction costs in each system; then, briefly EVALUATE the statement that, "although MONEY is a poor store of value, it is a predominant financial asset held by everybody.
   									  (20 marks)
A barter trading system is one in which commodities trade directly for other commodities and there is no use of a medium of exchange. Since the efficiency of barter trading depends on the existence of a double coincidence of wants for market participants, transaction costs are likely to be high when this condition is not fulfilled and market participants are forced to search the market further to go through indirect bartering arrangements or intermediate trades. These costs are dramatically reduced in a money-based system because by serving as a medium of exchange, unit of account, store of value, and standard for deferred payments, the use of money is able to eliminate the need for a double coincidence of wants. By simplifying trades, the use of money is able to improve social welfare by raising the efficiency of the economy.
	In answering the last part of the question, one needs to distinguish between the narrow and broad definitions of money. Broad money is less liquid than narrow money but it is interest bearing. Because inflation tends to reduce the purchasing power of money, narrowly-defined money that bears little or no interest can be a poor store of value during periods of high inflation. However, broad money which is interest-bearing can not necessarily be a poor store of value since the nominal interest rate tends to rise with positive expected inflation (According to the “equation” of the Fisher effect, the nominal interest rates moves positively with expected inflation). Thus, narrow money may be prone to inflation risk but it is a predominant financial asset held by everyone due to its superior liquidity. Narrow money is immediately available for spending and people find it convenient in using it to satisfy all the monetary functions (i.e., medium of exchange, unit of account, store of value, and standard of deferred payments).

4. Suppose that, from January 6, 2011 to December 6, 2011, Delaney's Fine Shoes Company experienced the following changes in its assets and liabilities of interest: the company invested in $500,000 worth of renovations and purchases of new equipment at both its Montreal and Toronto facilities, bought $50,000 worth of Canada savings bonds and $100,000 worth of another company’s stocks, and had to pay off a short term debt of $25,000 that had become due. Even though it had achieved a saving position of $400,000, and decreased its bank deposits by $50,000, the company contracted a long term debt of a certain amount from its bank. 
(i) Using the flow-of-funds equation, determine what the company's financial liabilities must have been during the stated period in 2011. 
(ii) Using the TWO METHODS discussed in class, set up the company's flow-of-funds statements for the stated period in 2011?
(iii) Determine if the company was a net debtor or net creditor during the stated period and calculate by how much such an amount might have been. 												  	(20 marks)

Using the flow-of-funds equation discussed in class, we know that:
change in NW + change in FL = change in RA + change in NMFA + change in MFA.
Given:	
change in NW = $400,000	
total change in FL = $-25,000 + new change in FL
change in RA = $500,000  
change in NMFA =  $150,000 
change in MFA = - $50,000

On the basis of the above information, we can use the flow-of-funds equation to calculate the required amount of the change in net worth which reflects the company’s saving position as follows:
400,000 = [$500,000] + [$150,000] - [50,000] - [$-25,000 + new change in FL ]
new change in FL = $500,000 + $150,000 - 50,000 + $25,000  - 400,000 
new change in FL = $225,000 

(i) This answer shows that the company might have contracted a long term debt of $225,000, paid back an old debt of $25,000 and a new debt of $200,000.
(ii) In this question, we are required to use both the Accountants’ method and the Economists’ method discussed in class to set up the flow-of-funds statement for Delaney’s Fine Shoes Company. Hence, if we use the Accountants’ method, we can generate the flow-of-funds statement as follows:

		Flow-of-funds statement: Delaney’s Fine Shoes Company
				(January 24/2011 - April 24/2011
	Financial Sources of Funds                     Financial uses of funds     
	Income receipts .... $400,000	          Current expenditures .....$ 0
	Increase in FL .....    $225,000 	Decrease in FL ....   $25,000
	Decrease in RA ..... $0	           Increase in RA ....    $500,000
	Decrease in NMFA ..$0	            Increase in NMFA ...... $150,000
	 Decrease in MFA .... $50,000	 Increase in MFA ....       $0

   Total                         $675,000                                           $675,000      

To determine whether the company was a net debtor or net creditor, we compare the value of the change in FA with that of FL. In other words, Change in FA = [$150,000 + (-50,000)] = $100,000
change in FL = $200,000. Hence, the Net debtor/net creditor position = change in FA - change in FL = $100,000 - 200,000 = - $100,000.
This answer shows that Delaney’s Fine Shoes Company was a net debtor during the specified period in the year 2011 by an amount of $100,000.
As a check, we can use the Economists’ Method to verify the answer obtained above as:
		Flow-of-funds statement: Delaney’s Fine Shoes Company
				(January 24/2011 - April 24/2011
		Financial Sources of Funds                     Financial uses of funds     
		Change in FL ....$200,000		change in RA ....     $500,000
		Change in NW ..... $400,000		change in NMFA ...$150,000
							Change in MFA ...   -$50,000
Total                        $600,000         =                      			$600,000
               
(iii) Using the economists’ method to determine whether the company was a net debtor or net creditor, we have to compare the change in NW with the change in RA. We know from the information provided that the change in NW = $400,000, and change in RA = $500,000. Hence, the Net debtor/net creditor position is determined as:
		[Change in NW] - [change in RA] = $400,000 - $500,000 = -$100,000
Again, this answer shows that the company was a net debtor by the amount of $100,000 during the specified period of the year 2011.

5. The household of Chen and Phoebe has the following set of assets and liabilities at the end of the year, 2011: Mortgage loan ($225,000); Credit card debt ($2,000); Car loan ($16,000); House ($350,000); Stocks and bonds ($15,000); Cash and checking accounts ($1,500); Computer, furniture & furnishings ($4,500); Books, paintings, & Jewellery ($9,000); Savings and term deposit accounts ($11,000); Car ($30,000). Given the above information, (i) CONSTRUCT the balance sheet statement of Chen and Phoebe’s household for the end of 2011; (ii) determine their NET WORTH at the end of the year; and (iii) evaluate how they can RAISE their net worth position for the following year.
(15 marks)
In this part of the question, we are given some information about the household of Chen and Phoebe’s balance sheet statement for the end of the year, 2011. We have to determine the net worth of Chen and Phoebe’s household. To do this, we are required to construct their balance sheet statement and to determine their net worth at the end of the year and describe how they can raise their net worth in the following year.

The balance sheet statement for Chen and Phoebe’s household could be constructed as follows:
Balance Sheet Statement for the household of Chen and Phoebe 
`	  End of December, 2011
(All figures are in $)
                                                                                                                                                                                              Assets                                                  Liabilities + Net Worth                           
 Financial Assets
 Cash and checking account ... 1,500                         i) Mortgage loans ......... 225,000
         	ii) Credit card debt .........   2,000
         	iii) Car loan.................       16,000
Savings & term  deposit accounts	  11,000
Stocks and bonds........  15,000
							Total liabilities ……….243,000
Real Assets
Computer, furniture &Furnishings .......4,500
Books, paintings & Jewelry .........9,000		Net worth ............................178,000
Car ................30,000
House ..............350,000
 
Total Assets equal               $421,000      Total Liabilities + NW equal             $421,000____            

ii) Net Worth = Total Assets less Total liabilities 
         = $421,000 - 243,000 = $178,000
This answer shows that at the end of year 20, Chen and Phoebe’s household had a net worth position of $178,000. 
iii) They can raise this amount in the following year by reducing their consumption in order to save more to acquire more assets and/or reduce their liabilities.

6. Now suppose that YOU have an initial endowment equivalent to the amount of NET WORTH you have just calculated for the above household in Q. 7 above. Assuming that the current market interest rate is 3% and is expected to remain at this level for a long time, what will be the expected value of your initial endowment at the end of one year? What is the value for ten (10) years? What is the value for twenty-five (25) years? Why are the expected values different for the different periods even though the interest rate remains the same?								     						    (5 marks)
Given an initial endowment equivalent to the net worth of Chen and Phoebe’s household that is equal to $178,000, PV = $178,000; Thus if R = 3%,, we can use the present value formula to calculate the expected values as follows:
FV for one year will be =$183,340
FV for 10 years will be =$239,217.1155
FV for 25 years will be = $372,692.4715

The expected values are different for the different periods because of the process of compounding which causes interest to be paid on interest. In other words, the process involves the effect of a compound interest rate rather than that of simple interest.

7. First, explain the concepts of income, wealth, credit and money and show how each is related to the other; lastly, explain the concept of the monetary base and indicate its economic significance. 
(10 marks)
Income is a “flow variable” that measures the magnitude of the flows of earnings from a specified set of asset(s) or the yields from a stock of wealth over a given period of time. However, wealth is a “stock variable” that measures the total value of the assets owned by a given economic entity less its financial liabilities at a certain point (date) in time. Money is a form of holding one’s wealth and, because it is immediately available for spending, it is more liquid than any form of wealth. These concepts are all related to one another because wealth and income are both expressed in terms of money BECAUSE MONEY functions both as a unit of account and a store of value.  

In the second part of the question, we know that the monetary base, sometimes also called, high-powered money, consists of the monetary liabilities of the central bank and are categorized into two parts: namely, (i) currency outside the banking system (C) – such as cash inside our wallets, cash in merchants’ cash registers, etc; and (ii) currency inside the banking system, which is the currency in bank vaults, bank machines and settlement balances at the central bank, all of which are considered as bank cash reserves (BCR). In other words, MB = C + BCR. The monetary base, therefore, provides the cash base of the banking system and it is the basic determinant of changes in the total money supply and, through its monetary policy initiatives or policy instruments (e.g., open market operations), the Bank of Canada can exercise control over it in order to regulate the rate of growth of the money supply or interest rates to achieve macroeconomic goals of price stability and a reasonable level of employment. 

8. By indicating the major sources and uses of bank funds, fully describe the basic functions of a bank as a private deposit-taking institution that must constantly be able to deal with asymmetric information problems arising out of adverse selection and moral hazard in order to stay solvent. In your answer to the first part, make sure to indicate how it may engage in “off-balance sheet activities” to raise additional revenues
									  (20 marks)
The major sources and uses of bank funds can be discerned from the bank’s balance sheet statement. On the asset side of the balance sheet, the major uses of funds include the holdings of cash reserves, loans, government securities and the financing of other assets. On the liability side of the balance sheet, the major sources of bank funds include the attraction of deposits, sale of bank debentures, advances from the central bank, and bank capital. In managing its assets or liabilities, the bank is guided by the following principles: First, it tries to find borrowers who will pay high interest rates and are unlikely to default on their loans. Second, the bank tries to make security investments with high expected returns and low risk. Third, it attempts to minimize risk by diversifying its holdings of both loans and securities. Fourth, it manages the liquidity of its assets so that it can satisfy reserve requirements without incurring huge costs. This means that a bank will hold liquid assets even if they earn a somewhat lower return than other assets.
From the balance sheet statement, it follows that the basic functions of banks would involve the activity of attracting and holding the deposits of households and businesses and other economic units for safe-keeping and to make loans and other investments to the non-bank public, thereby helping to channel society’s savings into productive investments that promote economic efficiency and growth. Since the banks are involved in both domestic and international banking operations, the deposits and loans may be denominated either in Canadian dollars or foreign currencies. As financial intermediaries, banks perform these two functions by engaging in the “transmutation of assets”- an activity that enables them to transform claims on ultimate borrowers into claims on themselves. For example, when banks engage in “payments intermediation”, they transform financial assets (e.g., currency) into their own claims in the form of deposits with fixed nominal values that serve as media of exchange. A central bank also engages in payments intermediation when it issues currency (i.e., “print money”) for public circulation against its asset portfolio of government securities. In recent years, Canadian banks are able to improve their profitability significantly by engaging in “off-balance-sheet activities”.  These off-balance sheet activities involve trading financial instruments and generating income from fees and loan sales. In the latter context, banks generate income from fees they receive for providing specialized services to their customers, such as making foreign exchange trades on a customer’s behalf, servicing mortgage-backed security by collecting interest and principal payments and then paying them out, guaranteeing debt securities such as bankers acceptances and by providing back-up lines of credit.
	Because of problems of asymmetric information due to adverse selection or moral hazard, banks are able to facilitate this process by utilizing their size and expertise in monitoring and screening borrowers and other clients (through an evaluation of their credit histories) so as to minimize default risk. In other words, to reduce adverse selection, banks must screen out good from bad credit risks by learning all they can about potential borrowers; similarly, in order to minimize moral hazard, banks must continually monitor borrowers to ensure that they are complying with restrictive loan covenants. This implies that it pays for banks to be nosy.

9. First, briefly distinguish between debt and equity instruments; then, indicate which regulatory agency has (or agencies have) the primary responsibility for supervising the following categories of financial institutions: a) chartered banks; b) trust and mortgage loan companies; and c) credit unions and  the Caisses Populaires?
		   		                                        		 (10 marks)
	In general, debt instruments are fixed income securities whereas equity instruments are variable income securities. Fixed income securities earn interest income while equity instruments earn dividend income for their respective holders. The principal money market debt instruments with maturities of less than one year are Treasury bills, certificates of deposit, commercial paper, repurchase agreements, overnight loans, and Eurodollars whereas capital market instruments covering both debt and equity instruments (with maturities greater than one year) involve stocks, mortgages, corporate bonds, Canadian government securities, Canada Savings bonds, government agency securities, provincial and municipal government securities, and consumer and commercial bank loans.
 	For chartered banks, the regulatory agencies are: the Bank of Canada, Office of the Superintendent of Financial Institutions Canada,(OSFI) and the Canada Deposit Insurance Corporation; For trust and mortgage loan companies, the regulatory agencies are: The Bank of Canada, Canada Deposit Insurance Corporation (CDIC), and the OSFI. However, for credit unions and the Caisses Populaires, we have Quebec Deposit Insurance Corporation, the Bank of Canada, and the OSFI.


