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Do ALL Seven questions   (130 MARKS - Various weights)
Q1.
(15 Marks)  Discuss the one-period valuation model for stock price and then extend it to n-periods. How does the Gordon growth model relate to the n-period valuation model? What are the assumptions of the Gordon growth model?
Solution: 
One-period valuation model: buy the stock and hold it for one period to get a dividend, and then sell the stock. The value of the stock today is the present discounted value of the expected cash flows (future payments) using the required return on investments in equity (rather than the interest rate) as the discount factor to discount the cash flows (one dividend payment plus a final sales price) P0=[D1/(1+ke)]+[P1/(1+ke)].
It would be a good investment if the current stock price is below P0. Other investors may place a different risk on the cash flows (larger discount factor) or estimate of the cash flows such that they have a different valuation result and the target price of the stock.

The n-period valuation model assumes the investor will receive dividends and a final sales price when the stock is ultimately sold in period n 
P0=[D1/(1+ke)]+[D2/(1+ke)2]+ … +[Dn/(1+ke)n]+[Pn/(1+ke)n].
Besides estimates on dividend payments in the future, the value of the stock at some point in the future must also be estimated. However, if Pn is far in the future, it will not affect P0. This reasoning implies that the current value of a share of stock can be calculated as simply the present value of the future dividend stream. 

The generalized dividend model is a simplified version of the n-period valuation model with removal of the discounted future sales price P0=[D1/(1+ke)]+ [D2/(1+ke)2]+..+[Dn/(1+ke)n]+[Pn/(1+ke)n]. 
Calculation of the generalized dividend model can be difficult when it involves discounting an infinite stream of dividends. The Gordon growth model simplifies that by assuming a constant dividend growth rate (g), P0=D1/(ke-g).
Assumptions:
(i) dividends are assumed to continue growing at a constant rate forever, as long as the constant growth rate changes after an extended period, the model should yield reasonable results because errors about distant cash flows become small.
(ii) the growth rate is assumed to be less than the required return on equity, the firms would grow impossibly large when the growth rate were faster than the rate demanded by the holders of the firm’s equity (required return on equity).
Q2.
(25 Marks) 
A) Use words, diagrams and equations, if necessary to describe what is meant by the term structure of interest rates.  (3 marks)
B) What are the three main empirical regularities (facts) that are observed in the term structure? (6 marks)
C) Use words, diagrams and equations, if necessary to describe what the expectations hypothesis of the term structure. Explain which empirical facts it does and does not explain and briefly describe why this is so. (10 marks)
D) Explain how the expectations hypothesis can be altered so that it can explain all of the empirical regularities observed in the term structure. (6 marks)
Solution: 

A)

The term structure OR Yield curve – is a plot of the yields on bonds with differing terms to maturity but the same risk, liquidity, and tax characteristics, which describes the term structure of interest rates for particular types of bonds.

ASIDE: (not required for grades this time)
A yield curve can be classified as upward-sloping, flat or downward-sloping (inverted yield curve). However, yield curves can also have more complicated shapes in which they first slope up and then down, etc.

When yield curves slope upward, the long-term interest rates are above the short-term interest rates; when yield curves are flat, short- and long-term interest rates are the same; and when yield curves are inverted, long-term interest rates are below short-term interest rates.

B)

A good theory of the term structure of interest rates must explain three important empirical facts.

(i) interest rates on bonds of different maturities move together over time;
(ii) when the short-term interest rates are low, yield curves are more likely to have an upward slope and vice versa; &
(iii) yield curves almost always slope upward.
C)

Notation: it = interest rate on a 1-period bond at time t (current period); eit+1 = the expected interest rate on a 1-period bond at time t+1 (next period); i2t = interest rate on a 2-period bond at time t.

The expected return over the two periods from investing $1 in the two-period bond and holding it for two periods is (1+i2t)(1+i2t)-1=2i2t when i2t=10% and (i2t)2=1%, which can be ignored without loss of generality.

By getting two 1-period bonds, the expected return is (1+it)(1+eit+1)-1=it+eit+1 when (it)(eit+1) can be ignored without loss of generality.

Both bonds will be held only if these expected returns are equal (investors only care about expected return) 2i2t=it+eit+1 implies i2t=(it+eit+1)/2 (the 2-period rate must equal the average of the two 1-period rates). To generalize this to the expected return on a n-period bond, int=(it+eit+1+eit+2+…+eit+(n-1))/n (n-period interest rate equals the average of the 1-period interest rates expected to occur over the n-period life of the bond.

The expectations theory is an elegant theory that provides an explanation of why term structure of interest rates (yield curves) changes at different times.

When the yield curve is upward-sloping, the expectations theory suggests that short-term interest rates are expected to rise in the future. The long-term rate is currently above the short-term rate, the average of future short-term rates is expected to be higher than the current short-term rate, which can occur only if short-term interest rates are expected to rise.

When the yield curve slopes downward, the average of future short-term interest rates is expected to be below the current short-term rate, implying that short-term interest rates are expected to fall, on average, in the future.

Only when the yield curve is flat does the expectations theory suggests that short-term interest rates are not expected to change, on average, in the future.

The expectations theory explains fact (1) – interest rates on bonds with different maturities move together over time. Historically, short-term interest rates have had the characteristic that if they increase today, they will tend to be higher in the future. Hence, a rise in short-term rates will raise people’s expectations of future short-term rates. Because long-term rates are the average of expected future short-term rates, a rise in short-term rates will also raise long-term rates, causing short- and long-term rates to move together.

The expectations theory explains fact (2) – yield curves tend to have an upward slope when short-term interest rates are low and are inverted when short-term rates are high. When short-term rates are low, people generally expect them to rise to some normal level in the future, and the average of future expected short-term rates is high relative to the current short-term rate. Therefore, long-term interest rates will be substantially above current short-term rates, and the yield curve would then have an upward slope.

The expectations theory is an attractive theory because it provides a simple explanation of the behaviour of the term structure, but unfortunately it cannot explain fact (3) – yield curves usually slope upward. The typical upward slope of yield curves implies that short-term interest rates are usually expected to rise in the future. In practice, short-term interest rates are just as likely to fall as they are to rise, and so the expectations theory suggests that the typical yield curve should be flat rather than upward-sloping.
D)

The expectations hypothesis can be altered to explain empirical regularity #3 by marrying this theory with the liquidity premium hypothesis (or with the segmented markets hypothesis). By introducing a term premium that is positive and grows with increasing term to maturity, to reflect the growing riskiness of longer term bonds (with respect to interest rate changes) we get a modified theory. This modified theory allows for yield curves (term structure plots) that are usually upward sloping even when agents are not expecting short-term interest rates to be rising in the near future (i.e. due to the contribution of the term premium).
Q3.
(15 Marks) The PBS Frontline video describes many institutions this question centers attention on Bear Stearns and Lehman Brothers. Which of these two investment banks was bailed out by the US government? Briefly explain why (they failed & were bailed out). Which of these investment banks was not bailed out by the US government? Briefly explain why (they were not bailed out).
Solution: 

In the spring of 2008 Bear Sterns was bailed out by the US government. Bear failed due to rumours (expectations) tied to their massive investments in high risk subprime mortgage backed assets. These rumours were well founded given the decline in US home prices which exposed many problems related to subprime mortgage lending etc.

See ASIDE #1 below [NOT required for grades]
The US government bailed out Bear to stop their troubles from spreading (too much). The government used the argument that systemic risk was too great/large. The argument was that since Bear had invested heavily in Credit Default Swaps with many financial institutions, both in the US and abroad, then if Bear was allowed to fail these other institutions could also fall (like dominos or a house of cards). So it was kind of a “too big to fail” argument – markets would be harmed too much by Bear’s disappearance. 

See ASIDE #2 below [NOT required for grades]
In the fall of 2008 Lehman Brothers was allowed to fail (go bankrupt) when the US government refused to bail them out. This time the government used the argument of Moral Hazard to defend their actions. Moral hazard is related to the following observation. If you bail out someone for an error they themselves have made, and should be responsible for, then what is to stop them from doing the same mistakes again (in the future).
See ASIDE #3 below [NOT required for grades]
ASIDE #1 [NOT required for grades]: The US real estate and subprime mortgage market had been in significant decline since 2007 related to the deflation of the housing (price) bubble. For several years leading up to this point many home buyers bought (homes) driving up prices significantly betting that prices would continue to rise (indefinitely). Similarly investors in mortgage backed assets bought these assets, which made funds available to mortgage lenders so that purchases could continue, were also betting that home prices would continue to rise. When the bubble burst many came to realize that they were exposed to much more risk than they realized.

ASIDE # 2 [NOT required for grades]: Systemic risk is the risk that a disruption (at a firm, in a market segment, to a settlement system, etc) causes widespread difficulties at other firms, in other market segments, or in the financial system as a whole.

ASIDE #3 [NOT required for grades]: Moral hazard is the prospect that a party insulated from risk may behave differently from the way it would behave if it were fully exposed to the risk. Moral hazard arises because an individual or institution does not bear the full consequences of its actions, and therefore has a tendency to act less carefully than it otherwise would, leaving another party to bear some responsibility for the consequences of those actions. For example, an individual with insurance against automobile theft may be less vigilant about locking his or her car, because the negative consequences of automobile theft are (partially) borne by the insurance company.
Q4.
(10 Marks)  - Read the following article and answer the question below it.

Danger of worsening recession drove Fed action

April 8, 2009 (Associated Press)

WASHINGTON (AP) - The Federal Reserve's decision last month to plow $1.2 trillion into the economy reflected growing concerns about a vicious economic cycle in which rising unemployment will curtail consumer spending, potentially into 2010.

Documents released Wednesday provided insights into the Fed's decision to revive the economy by buying long-term government debt and boosting purchases of mortgage-backed securities from Fannie Mae and Freddie Mac. Projections for economic activity in the second half of 2009 and in 2010 "were revised down" by the Fed's staff, who did not provide updated forecasts.

"Most participants viewed downside risks as predominating in the near term," according to minutes of the Fed's closed-door meeting on March 17-18.

Against that backdrop, the central bank decided to hold its key lending rate at a record low of between zero and 0.25 percent. Economists predict the Fed will hold the rate in that zone for the rest of this year and for most — if not all of — next year.

In addition, Fed Chairman Ben Bernanke and his colleagues turned to other unconventional tools to revive the economy. The Fed said it would spend up to $300 billion to buy long-term government bonds and would buy an additional $750 billion in Fannie and Freddie securities.

The Fed minutes said that gross domestic product was "expected to flatten out gradually over the second half of this year and then to expand slowly next year as the stresses of the financial markets ease, the effects of fiscal stimulus take hold, inventory adjustments are worked through and the correction in housing activity comes to and end."

GDP measures the value of all goods and services produced within the U.S. and is the broadest measure of the country's economic health. It contracted at a 6.3 percent pace in the final quarter of last year, the worst showing in a quarter-century. Many economists expect the economy performed nearly as poorly in the first three months of this year.

The government will release its estimate of first-quarter GDP later this month. Many analysts believe the economy is shrinking in the current quarter, but probably not as much as in the fourth quarter.
Explain how these US monetary policy actions are related to the expectations hypothesis of the term structure as well as the use of the yield spread as a predictor of (expected) future economic activity.
Solution: 

The following quote appears in the article about (current) US monetary policy actions:

“… the central bank decided to hold its key lending rate at a record low of between zero and 0.25 percent. Economists predict the Fed will hold the rate in that zone for the rest of this year and for most — if not all of — next year.

In addition, Fed Chairman Ben Bernanke and his colleagues turned to other unconventional tools to revive the economy. The Fed said it would spend up to $300 billion to buy long-term government bonds and would buy an additional $750 billion in Fannie and Freddie securities.”

So we are told that the US Federal Reserve (central bank) is keeping their short-term (to maturity) interest rate at the same level (i.e. they are not raising OR lowering this rate). At the same time they are buying long-term bonds (i.e. undertaking open market purchases of long-term bonds). This has several effects. First, it increases the money supply. But it also causes the price of long-term bonds to increase which pulls down yields (interest rates) on long bonds.

So in net the impact of these monetary policy actions is to keep interest rates at the short end of the term structure steady while lowering rates for longer maturities. This will cause the (term structure) yield curve to become less steep. This makes the yield spread decline. The expectations hypothesis of the term structure hypothesis states that reductions in the yield spread imply the future growth rate of real output is expected to decline (as well). So this theory says the Fed actions will result in slower US growth in the future.

This clearly CONTRADICTS what the results the Fed expects from their actions. That is, the Fed is increasing the US money supply in an effort to increase future real output in the US economy (as also documented in the article provided). So the predictions of the expectations hypothesis, which are correct on average, must be referring to situations where the Fed undertakes monetary policy using regular means (i.e. that emphasize interest rates for short term maturities). 

Q5.
(20 Marks)   
A) Discuss in detail the ways that a bank may raise funds. (8 marks)
B) Discuss in detail the ways that a bank may use the funds that it raises. (8 marks)
C) What is bank capital, where does it come from, how much is needed and why do banks want it? (4 marks)
Solution: 
A)
Deposits: (i) demand and notice deposits; and (ii) fixed-term deposits.

(i) demand and notice deposits (just like demand deposits when banks not enforcing the notice requirement) allow the owner to write cheques to third parties, which were once the most important source of banks funds. Chequable deposits are usually the lowest-cost source of bank funds because depositors are willing to forgo some interest in order to have access to a liquid asset that can be used to make purchases. The bank’s costs include interest payments, processing and storing cancelled cheques.

(ii) fixed-term deposits, savings accounts and time deposits (CD), are the primary source of bank funds with no chequing privilege, but the interest rates are usually higher than chequable deposits and have substantial penalties for early withdrawal. Large denomination CDs are negotiable and can be resold in a secondary market before they mature (just like bonds).

Borrowings: (i) Bank of Canada; (ii) other banks and financial institutions; (iii) banker’s acceptance; and (iv) loan arrangements with corporations.

(i) borrowings from the Bank of Canada are called overdrafts loans (Bank of Canada advances).

(ii) banks also borrow reserves overnight in the overnight market from other Canadian banks and financial institutions in order to have enough settlement balances at the Bank of Canada to facilitate the clearing of cheques and other transfers.

(iii) banker’s acceptances (BAs), short-term promissory notes issued by corporations, bearing the unconditional guarantee (acceptance) of major chartered banks, are liabilities very similar to negotiable CDs in that both are short-term bank promises to pay a specified amount on a specified date. Upon maturity, the bank makes payment of its face amount and the client reimburses the bank in the amount of the BA (it appears on both sides of the balance sheet).

(iv) short sale – borrowing of a security from an investor or another financial institution for a fixed time period and selling it in the market with the intention of repurchasing it when it is due to be returned to the lender. When an investment bank short sells a security, it generates cash for itself and shows the obligation to repay the loan as ‘obligations related to borrowed securities.’ The size of this account reflects banks’ increasing investment banking activities (only profitable if the price of the security does not rise significantly).

B)

Uses of bank funds – acquisition of assets in the form of (i) cash reserves; (ii) interbank deposits; (iii) cash items in process of collection; (iv) securities; (v) loans; and (vi) fixed and other assets.
(i) all banks hold some of the funds they acquire as deposits in an account at the Bank of Canada, in the form of settlement balances. Cash reserves are these settlement balances plus currency that is physically held by banks (vault cash). Even though banks are no longer required to hold reserves in proportion to their deposits since 1994, they hold cash reserves in order to facilitate the clearing of cheques and to keep adequate cash for withdrawals at the bank or ATMs.
(ii) most of the interbank deposits are in foreign currencies and are connected to the large banks’ extensive Eurocurrency operations and corresponding banking relationships. The interbank deposits provide the flexibility for banks to manage their own short-term liquidity requirements and respond to the liquidity needs of their clients.
(iii) cash items in process of collection (items in transit or bank float) refers to the cheques written on accounts at other banks and deposited at a particular bank, and the funds for these cheques have not yet been received (collected) from other banks.
(iv) securities are an important income-earning asset to banks. The government of Canada securities are the most liquid, and short-term Canadian government securities are called secondary reserves because of their high liquidity. Banks hold provincial and municipal government securities because these governments are more likely to do business with banks that hold their securities.
(v) banks make their profits primarily by issuing loans. Loans are typically less liquid than other assets because they cannot be turned into cash until the loan matures. Because of the lack of liquidity and higher default risk, the bank earns its highest return on loans. The major difference in the balance sheets of the various depository institutions is primarily the type of loan they specialize in.
(vi) banks, like most businesses, require physical capital (buildings, computers, and other equipment) to function.

C)

The difference between total assets and liabilities equals to the bank’s net worth OR the amount of bank capital they have. These funds are raised by selling new equity OR from retained earnings. Bank’s capital is a cushion against a drop in the value of its assets, which could force the bank into insolvency (i.e. bankruptcy).
Q6.
(20 Marks)


A) Why did adaptive expectations fall out of favour? What is rational expectations theory? How do we distinguish whether an expectation is rational or not under the rational expectations theory? What are the implications of the rational expectations theory? (10 marks)
B) What is the relationship between rational expectations theory and the efficient markets hypothesis? Use the simple rate of return equation to demonstrate what happens to unexploited profit opportunities under the efficient markets hypothesis. What are the major implications of the efficient markets hypothesis? (10 marks)
Solution:  
A)

In 1950s and 1960s, economists believed expectations formed from past experience only (adaptive expectations), which suggests changes in expectations will occur slowly over time as past data change. Adaptive expectations have been faulted on the grounds that people use more information than just data on a single variable to form their expectations of that variable (use predictions of past, current and future monetary policy variables to predict inflation). Also, people often change their expectations quickly in the light of new information.
Rational expectations: expectations (Xe) will be identical to optimal forecasts (Xof) using all available information. The forecast does not have to be perfectly accurate to be rational, it needs only be the best possible guess given the available information, it has to be correct on average. Since there is bound to be some randomness, an optimal forecast will never be completely accurate.
An expectation may fail to be rational when:
(i) people might be aware of all available information but find it takes too much effort to make their expectation the best guess possible.
(ii) people might be unaware of some available relevant information, so their best guess of the future will not be accurate. 

It is important to recognize that if an additional factor is important but information about it is not available, an expectation that does not take account of it can still be rational.
Implications of the rational expectations theory:
(i) if there is a change in the way a variable moves, the way in which expectations of this variable are formed will change as well. Suppose the interest rates move in such a way that they tend to return to a ‘normal’ level in the future. If today’s interest rate is high relative to the normal level, an optimal forecast of the interest rate in the future is that it will decline to the normal level. If the way in which the interest rate moves changes so that when the interest rate is high, it stays high. Then, when today’s interest rate is high, the optimal forecast of the future interest rate is that it will stay high (a change of expectation).
(ii) the forecast errors of expectations will on average be zero and cannot be predicted ahead of time. The forecast error of an expectation is the difference between the realization of a variable and the expectation of the variable (X-Xe). If the forecast error is predictable ahead of time, then it would not be rational if this systematic error is not incorporated into the formation of optimal forecast such that the forecast error will be random and unpredictable ahead of time.

B)

The theory of rational expectations was developed by monetary economists, but financial economists also developed a parallel theory of expectation formation in financial markets (efficient markets hypothesis) such that expectations in financial markets are equal to the optimal forecasts using all available information. The efficient markets hypothesis is just an application of the rational expectations to the pricing of securities.
Assumption: prices of securities in financial markets fully reflect all available information. Applying the theory to the rate of return R=(C+Pt+1-Pt)/Pt results in Re=(C+ePt+1-Pt)/Pt where ePt+1=ofPt+1 and Re=Rof.
Since ePt+1 and Re are not observable, the rational expectations equations themselves do not tell much about how the financial market behaves. From the supply and demand analysis of the bond market, the expected return (Re) on a security will have a tendency to head toward the equilibrium return (R*) that equates the quantity demanded to the quantity supplied. That is, if the equilibrium return can be determined, then the expected return can also be determined with the equilibrium condition (R*=Rof).
Current prices in a financial market will be set so that the optimal forecast of a security’s return using all available information equals the security’s equilibrium return. In an efficient market, a security’s price fully reflects all available information.
Unexploited profit opportunity: people, on average, would be earning more than they should given the characteristics of that security. If someone’s optimal forecast is correct such that Pt<ofPt+1 such that R*<Rof, then the person would buy more of that security and its current price (Pt) would be driven up relative to the expected future price (ofPt+1), thereby lowering the expected return (Rof). When the current price has risen sufficiently, R*=Rof (the efficient markets condition is satisfied) and the unexploited profit opportunity will have disappeared. Therefore, in an efficient market, all unexploited profit opportunities will be eliminated.
Not everyone in a financial market must be well informed about a security or have rational expectations for its price to be driven to the point at which the efficient markets condition holds. Financial markets are structured so that many participants can play. As long as a few keep their eyes open for unexploited profit opportunities, they will eliminate the profit opportunities that appear (because they will make a profit in doing so). The efficient markets hypothesis makes sense, because it does not require everyone in a market to be mindful of what is happening to every security.
An efficient market is one in which prices reflect the true fundamental value of the securities. Thus in an efficient market, all prices are always correct and reflect market fundamentals.
Implications:

(i) in an efficient capital market, one investment is as good as any other because the securities’ prices are correct
(ii) a security’s price reflects all available information about the intrinsic value of the security
(iii) security prices can be used by managers of both financial and non-financial firms to assess their cost of capital (required return on equity) accurately and hence that security prices can be used to help them make the correct decision about whether a specific investment is worth making or not (by comparing yield to required return on equity)
Q7.
(25 Marks)  

Consider the following advertisement that recently appeared in various publications in Toronto. 



CIBC Escalating Rate GIC



Year 1
0.25 % return



Year 2
0.75 % return



Year 3
4.75 % return

A) What fixed annual 3 year GIC rate makes an investor indifferent between the CIBC Escalating Rate GIC and the three year fixed rate? Explain why an average investor is indifferent to these two GICs. Assume both GICs are locked in (non-cashable) for the entire 3 years. (4 marks)
B) The fine print on this advertisement notes this GIC is actually being issued by the CIBC Mortgage Corporation (a subsidiary of the CIBC). Assume that the sales of these GICs are employed by this firm to get funds used to issue 3 year mortgages. If a 3 year mortgage is made with these funds at the CIBC posted mortgage rate of 4.55% (at the time of the GIC ad) then what does the spread between these two rates correspond to? Explain. (3 marks)
C) If the CIBC is issuing 2 year (locked-in) GICs with an annual interest rate of 0.75% (at the time of the GIC ad) then derive their expectation of what the rate will be on a 1 year GIC 2 years from now (i.e. 2 years forward). Explain your calculations and any major assumptions you have made. (3 marks)
D) When asked about the steep increase in the yield curve famous economist Dr. Mellonhead replied:

 “This is simple to explain. It reflects people’s rational expectation today that the economy will recover just over two years from now. The central bank will be forced to undertake contractionary monetary policy so as to avoid too much inflation occurring. Everyone knows this and the consensus is an expectation the Bank of Canada will sell gold in year 3. This explains everything presently observed in the term structure.”
Use the theory of asset demand to determine whether Dr. Mellonhead’s claim is true, false or uncertain. The bulk of the grades are associated with your explanation rather than a one word “guess”. (15 marks)
Solution: 
A)

An average investor would be indifferent between any two 3 year locked in GICs that have the same over-all three year rate of return (per dollar invested). Thus the equivalent three year GIC fixed rate of interest (r) solves the following equation, given r1, r2, r3:
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Here r1= 0.25%, r2 = 0.75%, & r3 = 4.75%, so r solves:
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The investor views these two as equivalent (perfect substitutes) based on three 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 three 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).

B)

The spread (i.e. the 2.653 percentage point gap, 2.653=4.55-1.897) 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).

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 3 year locked in GICs and the 2 year GIC (which at time t pays an annual interest rate of rt,2) plus another 1 year GIC opened two years from now (when the initial 2 year GIC ends) is both investments have the same over-all three year rate of return (per dollar invested). Thus the 1 year GIC rate that is expected to occur 2 years forward from now (f2,1) following equation, given r1, r2, r3 & rt,2:
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Here r1= 0.25%, r2 = 0.75%, r3 = 4.75%, & rt,2= 0.75% so f2,1 solves:
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In doing these calculations we have assumed that the average investor views these two as equivalent (perfect substitutes) based on three 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.

D)
The Theory of Asset Demand
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If today agents suddenly expect the Bank of Canada will sell gold two years from now (i.e. they change their expectations) this will cause people to sell gold immediately (today) since they expect it to now have a lower rate of return in the next couple of years (i.e. the expectation that the price will fall two years from now makes it fall today). Since bonds are now expected to have a relatively higher return over the next couple of years people would demand to hold more bonds (than before). This causes the bond demand curve to immediately shift up to the right today. This puts upward pressure on bond prices and downward pressure on nominal interest rates today.
Two years forward if our expectation turns out to be true the central bank sell gold. This lowers the price of gold while raising its expected return going forward (assuming people gold to return to a “normal” price in the future). This reduces the rate of return on bonds (relative to gold) thereby lowering the demand for bonds. At that point the demand curve for bonds shifts down to the left. This puts downward pressure on bond prices & upward pressure on the nominal rate of interest. This makes sense as the central ban is conducting contractionary monetary policy (i.e. selling gold lowers the money supply which raises the short term rate of interest). This helps explain the steep increase in the term structure two years from now – this represents agents’ rational expectation that short-term interest rates will rise two years from now when this change in monetary policy stance occurs.
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