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UTSC:      ECM C48 – SAMPLE MIDTERM EXAM: Solutions
Question 1.  (15 Marks)

SOLUTION:

A) As covered in class the impacts of rising interest rates on bonds with different maturities when all bonds are purchased at par are:
i) the only bond whose return equals the initial yield to maturity is one whose time to maturity is the same as the holding period. (2 marks)
ii) a rise in interest rates is associated with a fall in bond prices, resulting in capital losses on bonds whose terms to maturity are longer than the holding period. (2 marks)
iii) the more distant a bond’s maturity, the greater the size of the percentage price change associated with an interest-rate change. (2 marks)
iv) the more distant a bond’s maturity, the lower the rate of return that occurs as a result of the increase in interest rate. (2 marks)
v) even though a bond has a substantial initial interest rate, its return can turn out to be negative if interest rate rises (enough). (2 marks)
B) Most students are puzzled by the fact that a rise in interest rates can mean that a bond has been a poor investment, it is important for them to recognize that a rise in the interest rate means that the price of a bond has fallen and hence a capital loss, which can be significant to make a bond poor investment. (3 marks)
C) There would be no change to the answer to part A if all bonds were purchased at a discount rather than at par. (2 marks)
Question 2.  (15 Marks)

SOLUTION:

A) (4 marks)
Direct finance refers to any situation where borrowers borrow funds directly from lenders in financial markets by selling them securities (or financial instruments), which are claims on the borrower’s future income or assets. (3 marks)
For example, Nortel might raise funds by selling bonds or new shares (an IPO) to savers (lenders). (1 mark)
B) (5 marks)
Indirect finance refers to any situation that involves a financial intermediary (a third or middle party) that stands between the lender-savers and the borrower-spenders and helps to transfer funds from one to the other. A financial intermediary does this by borrowing funds from the lender-savers and then using these funds to make loans to borrower-spenders. 

(4 marks)
For example, a bank might acquire funds by issuing a liability to the public (an asset for the public) in the form of saving deposits (the bank collects or aggregates from the public). It might then use these funds to acquire an asset by making loans (such a mortgages, buying bonds etc) in a financial market. (1 mark)
C) (6 marks – 2 marks each for any of the following)
1) A financial intermediary’s low transaction costs (high level of operational efficiency) mean that it can provide its customers with liquidity services (depositors can earn interest on both chequing and saving accounts and yet still convert them into goods and services whenever necessary). 
2) Low transaction costs of financial institutions enable them to help reduce the exposure of investors to risk (uncertainty about the returns investors will earn on assets) in terms of risk sharing – financial intermediaries create and sell assets with risk characteristics that people are comfortable with, then they use the acquired funds from selling these assets to purchase other assets that may have far more risk (it is made possible because of low transaction costs so that they can earn a profit on the spread between the returns they earn on risky assets and the payments they make on the assets they have sold). 
3) The process of risk sharing is sometimes referred to as asset transformation when risky assets are turned into safer assets for investors. 
4) Financial intermediaries also promote risk sharing by helping individuals to diversify by investing in a collection (portfolio) of assets whose returns do not always move together such that overall risk is lower than for individual assets and thereby lower the amount of risk to which they are exposed. 
5) Financial markets help households get around liquidity constraints by helping them to time their purchases better. By being able to borrow and access credit markets in order to buy expensive durable goods such as cars, homes, furniture etc households do not have to wait until they have 100% of the cash required to buy these things before buying.

6) They help to promote an efficient allocation of capital by helping to screen potential borrowers to try to ensure that loans go to the people who have the most efficient use of the capital (allocative efficiency). 
7) Helps borrowers and lenders to overcome the shortcomings of barter (for loans). Intermediaries can use their sheer scale, scope of operations and expertise accumulated over time to better overcome or mitigate asymmetric information issues to better select, price and monitor which loans to make (so better with respect to both ex ante adverse selection related & ex post moral hazard related asymmetric information issues)
Question 3.  (20 Marks)

SOLUTION:

A) The 3 functions of money. (6 marks – 2 marks each)
1. Medium of Exchange (means of exchange):
Without money, we would have to exchange goods and services directly through what is known as barter. Money simplifies these exchanges.

2. Unit of Account (unit of measurement):
As a unit of measurement, money allows us to compare the value of goods and services. It is both the standard for pricing goods and services and the means of buying and selling them. Money also allows us to compare costs, income, and profit across time. As such, money is the foundation of the accounting system, which allows us to plan and make economic decisions.

3. Store of Value (means of storing purchasing power for future use):
As a reserve, money allows us to accumulate savings over time and to lend those savings to someone else. It makes it much simpler for us to make contracts via promising to do something now for payment in the future.

B) (7 marks)

Commodity money – money made up of precious metals or another valuable commodity (an object that clearly has value to everyone is likely candidate to serve as money). (2 marks)
Pros 
(2 marks)
· Since the monetary unit’s worth is based on or backed by the worth of some scarce physical asset (commodity) in a specified quantity (i.e. gold, silver etc) this makes satisfying the three properties of money easier (i.e. store of value, unit of account & medium of exchange); 
· The circulating medium may be either the commodity itself or paper notes convertible to the commodity (reduces transaction costs); and
· Subject to all the strengths of fixed exchange rate regimes (ex. The government can’t easily abuse the money supply as it is fixed so normally the government can’t create too much inflation QTM).
Cons
(3 marks)
The problem with a payments system based exclusively on a commodity (such as precious metals) is that such a form of money:

- can have high transactions costs (as it is very heavy and is hard to transport from one place to another, is costly for storage and to inspect as genuine and in the proper amount);

- It is not easily divisible without wastage;

- Subject to Gresham’s Law if based on more than one commodity;

- Subject to inflation should a large find of the commodity occur (Quantity Theory of Money - QTM);

- Subject to all the short comings of fixed exchange rates
C) (7 marks)
Fiat money – paper currency (and coins made out of fairly common metals) decreed by governments as legal tender (legally it must be accepted as payment for debts) but is not convertible into precious metal or any other valuable commodity. They are worth the face value printed or minted on them – i.e. whatever the issuing agency says they are worth. (2 marks)
Pros 
(2 marks)
· Fiat money overcomes most short comings of commodity money; and
· The values units of currency is guarded not by some precious metal, but rather the taxing and borrowing power of the underlying/issuing government.

Cons 
(3 marks)
· Under a commodity money system/standard paper currency embodied a promise that it was convertible into coins or into a quantity of precious metal. Under a Fiat money standard paper currency has the advantage of being much lighter than coins or precious metal, but it can be accepted as a medium of exchange only if there is some trust in the authorities who issue it not to print too much money (QTM) and not to allow others to print too much (i.e. printing has reached a sufficiently advanced stage that counterfeiting is extremely difficult);

· Other major drawbacks of paper currency and coins are that they are easily stolen and can be expensive to transport because of their bulk if there are large amounts. 
Question 4.
 (10 Marks)

SOLUTION:

A)

An average investor would be indifferent between any two 5 year locked in GICs that have the same over-all five year rate of return (per dollar invested). Thus the equivalent five year GIC fixed rate of interest i solves the following equation, given the rates earned over the next five years i1, i2, i3, i4, i5:
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Here i1= 0.75%, i2 = 1.25%, i3 = 2.50%, i4 = 3.50%, & i5 = 6.50%, so i solves:
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(3 marks)
The investor views these two as equivalent (perfect substitutes) based on five year rate of return only since both investments are guaranteed (i.e. they have a very low risk of default) AND are locked in (non-cashable) for the entire five year period (i.e. even if a liquidity premium exists it is the same for both of these investments since they have identical terms/lengths to maturity). (1 mark)
B)

The spread (i.e. the 2.97 percentage point gap) between these two interest rates corresponds to the amount of operational efficiency (or inefficiency) and profitability of this financial institution here. When we factor in the operating costs (i.e. overhead etc) this gap becomes proportional to the profit margin of BMO Mortgage Corporation. Of course this gap varies over time due to changes in: the degree of competition, regulations, technology, and the overall health or lack thereof in the economy. If this gap is larger than in the recent past then this change represents an increase in profit margins sought by financial institutions (i.e. higher profits per dollars handled), perhaps fewer dollars being loaned out (i.e. more severe loan qualification criteria?) and a corresponding increase in operational inefficiency (reduction in operational efficiency). (3 marks)
Another consideration is that both of these rates are the so called “posted” rates that BMO is offering and both are negotiable so the spread is negotiable as well (but this is related to the degree of competition that exists in the marketplace as well as the strength of the economy)

C)

An average investor would be indifferent between the 5 year locked in GICs and the 4 year one plus another 1 year GIC opened four years from now (when the initial 4 year GIC ends) is both investments have the same over-all five year rate of return (per dollar invested). Thus the 1 year GIC rate that is expected to occur 4 years forward from now (f4,1) following equation, given the rates earned over the next four years i1, i2, i3, i4, i5 & the four year GIC rate it4:
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Here i1= 0.75%, i2 = 1.25%, i3 = 2.50%, i4 = 3.50%, i5 = 6.50%, & it4 = 1.70% so f4,1 solves:
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(2 marks)
In doing these calculations we have assumed that the average investor views these two as equivalent (perfect substitutes) based on five year rate of return only. This implies we are assuming the average investor is risk neutral (as the forward rate is expected to occur but there is no guarantee of this rate actually occurring). We have also not assumed the existence of any liquidity or term (to maturity) premium in these calculations. A term premium would alter the outcome of this analysis somewhat. (1 mark)
Question 5.
 (20 Marks)
SOLUTION:

A)
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= 487.80 + 475.91 + 93,324.24


Price
= $ 94,287.95
(3 marks)
Yield to maturity = i = 2.5%







(3 marks)
Current yield = 
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or 0.53%



(3 marks)
B)
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= 483.09 + 93,817.83



Price
= $ 94,300.92
(3 marks)
Yield to maturity = i = 3.5%







(2 marks)
Current yield = 
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(3 marks)
Holding period return = 
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= 0.53 % + 0.01% = 0.54%



(3 marks)

Question 6.
 (10 Marks)
SOLUTION:

A)

A dollar a year from now is generally worth less (in today’s value) than a dollar today since the nominal interest rate is usually positive. [Today’s value of a dollar a year from now (the present value) is less than $1 whenever the nominal interest rate is positive (which it generally is).]  (4 marks)
FV = future value = $1 (one year later)

i = (one year) nominal interest rate (i.e. one year discount rate)
PV = present value = today’s value of $1 in a year = 
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B)

A dollar in a year is worth the same as a dollar today in today’s value (i.e. in nominal PV terms) whenever the nominal interest rate is zero (which usually doesn’t happen). 
When i = 0, PV = today’s value of $1 a year from now = FV = $ 1. (4 marks)
C)

A (nominal) dollar spent a year from now is worth more than a dollar spent today in real terms whenever the inflation rate is negative (i.e. when there is deflation).
 When there is deflation a $1 spent one year from now has greater real purchasing power than a $1 spent today as the nominal price of output has decreased. (2 marks)
ASIDE: But a dollar today, if it not spent today, but is rather invested in some (positive nominal) interest bearing account or security, would still be worth more in real terms, one year later, than a dollar a year from now.

Question 7.
(10 marks)

SOLUTION:
A) The Theory of Asset Demand
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The increase in expected future GDP causes an immediate increase in expected future profitability of firms, in turn this causes two principle things to occur.

1) As firms expect to earn higher profits on their investments their willingness to borrow rises (to finance more of these profitable investments and capture more of these future profits). So the supply of bonds rises (i.e. the bonds supple curve immediately shifts up towards the right). (2 marks)
2) Higher expected future profits drives up the expected present value of future earnings for firms. This drives up share prices on exchanges and increases the expected future rate of return on shares. This draws financial capital over from the bond market to the stock market (as the relative real return of bonds has decreased versus shares/stocks). So demand for bonds drops (i.e. the demand curve for bonds immediately shifts down towards the left). 

(2 marks)
These shifts combine to immediately drive the price of bonds PB down & the nominal interest rate on bonds i up. ASIDE: These variables keep changing until the risk adjusted expected real rate of return on bonds equals the expected real return on shares. (2 marks)
B) The Liquidity Preference Theory
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The increase in expected future GDP causes an immediate increase in the level of money demand. This shifts the money demand function up towards the right. The nominal rate of interest i rises until money market equilibrium is reached (i.e. MS = Md, where it turns out that BS=Bd due to Walras Law). The same nominal interest rate clears both the money and bond markets (i.e. in this framework we assume agents can only invest in two kinds of liquid assets, money & bonds). 

(2 marks)
We know that bond prices and interest rates move inversely to each other. Therefore, the increase in the nominal rate of interest i causes a decrease in bond prices PB (i.e. the answer to PART B looks basically the same as the answer to PART A as these two frameworks although looking at different markets are essentially the same in most respects). (2 marks)






� The ex post Fisher equation � EMBED Equation.3  ���implies the ex post real interest rate � EMBED Equation.3  ��� so cash money which has a nominal interest rate of zero (i=0) would still have a positive real return. 


� Even if the inflation rate is negative money’s real return would still be dominated by any asset that pays a positive nominal interest rate (as that assets real return would be larger than that for money).
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