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ABSTRACT

Riding the yield curve, a trading strategy of buying long-term securities and sell
them before maturity, has been a popular way to achieve excess returns. Qur empirical
results indicate that the riding strategy does not stochastically dominate the buy-and-hold
strategy. Moreover, the excess returns are very sensitive to the particular period and
subsample. Our evidence, overall, does not show a superior performance by

implementing the riding strategy over the past 15 years in Canadian market.

Keywords: (yield curve, Canadian).
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1. INTRODUCTION

Riding the yield curve refers to a trading strategy in which portfolio managers buy
long-term bills and sell them before maturity in order to generate any term premiums and
also provide liquidity to the whole portfolio.

Theoretically, in periods of upward sloping yield curves, there are opportunities to
generate excess returns by implementing the riding strategy instead of the buy-and-hold
strategy. However, such a strategy does not always enhance returns. First, the expectation
hypothesis theory states that the expected forward rate is the good predictor of the future
spot rate. Therefore, no excess returns can be generated if the riding strategy is pursued.
Second, liquidity theory tells that people expect to receive any liquidity premium to offset
the higher risks when holding the long-term securities. The yield curve is possible to be
upward sloping even with expectations of falling interest rates when liquidity premium is
included.

The previous studies have found the riding strategy is possible to earn excess
returns during periods when the yield curve was upward sloping. The studies also found
the most profitable trading when there was a very steep yield curve. However, in recent
years, we have observed flat yield curve in Canada. Under this circumstance, we try to
examine whether riding the yield curve strategy still offer good opportunities to earn

abnormal returns in Canadian market?

Dyl and Joehnk (1981) introduced a simple filter rule. The filter allows one to ride

the yield curve when the curve has a positive slope greater than some critical threshold. A



common measure of this is the margin of safety (MOS) and is used extensively in the
riding literatures to identify potentially profitable trades. In our paper, we use a recently
available 15 years data set to examine the efficacy of riding the yield curve. Our data do
not provide evidence that the riding strategy is superior to the buy-and-hold strategy in

the full sample period.

Our results are robust to studying different subperiods, focusing on bonds with
different maturities, allowing for overlapping and non-overlapping observations.
Subperiod (1992 — 1997) showed the highest mean excess returns because the yield curve
was upward sloping during that time. When the yield curve has become flat in other two

subperiods, the results do not suggest the profitable trading.

The rest of the project proceeds as follows. Section 2 presents literature surveys;
Section 3 shows data and summary statistics; Section 4 discusses methodology; Section 5

presents empirical results and Section 6 draws conclusions.



2. LITERATURE SURVEYS

Several past literatures have shown the contradictory views to the expectation
hypothesis. Dyl and Joehnk (1981) compare the riding and buy-and-hold strategies. They
choose to ride the yield curve by using short-term securities because short-term securities
are more liquid and less volatile. The assumption they make is that the yield curve
remains stable over holding period. The test covers the period from 1970 through 1975.
The margin of safety (a measure of the steepness of the yield curve and is used as a cut-
off to identify potentially profitable yield curve riding strategies) they use in riding the
yield curve is the percentage difference between the forward rate and the discount rate

when securities are sold. It is calculated as follows:

R -ER)
E(R,)

MOS = Y]

E(R,) is the expected yield on the security when it is sold and R, is the breakeven level

of interest rates.

The results overall suggest that riding the yield curve is a profitable investment
management technique when the margin of safety is high, but the average excess return
from the riding strategy are very small. They conclude that the combination of a high
margin of safety and a long maturity T-bill will produce the best results, but, in the
meantime, risk of doing so has been increased as well. The risk-adjusted return of riding

the yield curve may be negative.



Grieves and Marcus (1992) examine the efficacy of riding the yield curve for the
period 1949-1988. They use end-of-month prices for three-month, six-month, nine-
month, and twelve-month zero-coupon bonds. They examine non-overlapping three-
month returns of two competing strategies. The benchmark strategy was to buy and hold
three-month bills. The alternative strategy is to hold longer-maturity bills and roll them
over every three months. They also use the filter rule that was established by Dyl and
Joehnk (1981). If margin of safety is exceeded, the riding strategy can be pursued.
Otherwise, they still choose the buy-and-hold strategy. Their results show that the
frequency of riding six-month bills falls from 100% to 69% when margin of safety rises
from -1.0 to 0.025. The success increases from 66% to 71% as margin of safety rises to
zero, but then falls back to 70% when margin of safety increases to 0.025. Moreover, the
results of the increment to average quarterly return and standard deviation over buy-and-
hold strategy show that riding the yield curve generally increases both average return and
intraperiod volatility. Their paper concludes that overall riding strategy does not generate
abnormal return based on return-risk trade-off analysis.

Pelaez (1997) tries to fill the gap by testing the results of riding the longer-term
bond. He thinks that previous papers only examine the rides of few weeks and he will
like to purchase a two-year bond and roll over after one year. Based on the expectation
hypothesis, riding strategy will not produce the abnormal profit. The liquidity theory also
indicates that riding will not enhance the risk-adjusted return.

Ang, Alles and Allen (1998) examined the riding the yield curve strategy that is
proved to generate excess returns in previous research papers. To distinguish from the

previous papers, they include other markets besides US market because US market is



fairly liquid and efficient. They want to examine whether riding the yield curve strategy
also works in other world financial markets that are not as efficient as US market, so
Australia, Canada and United Kingdom are included. The other difference is that they
examine the profitability of riding strategies for holding periods that extend to one year.
They use overlapping three-month and one-year holding periods to examine two
strategies. One strategy is to buy and hold three-month bills or tenders. The other strategy
is to purchase six-month bills and roll them over after three months. In the bond market,
the benchmark strategy is to buy and hold one-year bonds, while the other strategy is to
buy two-year bond and roll them over after one year. Based on the full sample results,
they find out that when transaction costs are beyond 0.125 basis points, the riding
strategy does not perform better than the buy-and-hold strategy. Without the transaction
costs, the results are still the same. The results are varying in different subsample period.
The reason is that the returns are influenced by country-specific factors that are
themselves sensitive to sub-periods. US is the most frequent country to choose riding the
yield curve and UK is the least one to do so. This paper is not able to prove stochastic
dominance in the return distributions from riding the yield curve over buy-and-hold
distributions within the sample period in the US market. Other markets have the similar
conclusion. The excess return of riding the yield curve that maybe observed from time to
time can be very sensitive to the particular sample and subperiod.

Bieri and Chincarini (2005) examine the riding strategy for maturity beyond one
year, for different currencies, and compared rides between risk-free government
securities and risky securities, such as LIBOR-based deposits and swaps. Their findings

found that the riding strategy could outperform the buy-and-hold strategy. Moreover,



filter rules enhance the excess return even more based on their data. They were able to
show the riding yield curve is also a superior investment strategy on a risk-adjusted basis
by introducing the concept of duration-neutral riding.

The literature surveys show that most previous papers focus on the US data. Ang,
Alles and Allen (1998) have done some researches based on Canadian data, but their time
span is only from 1985 to 1996. The objective of our paper is to use the most updated
data from November 1992 to May 2007, including both full example and sub-samples, to
test whether the riding strategy is superior to the buy and hold strategy in the Canadian
market by examining overlapping and non-overlapping three-month bills and one-year

bonds separately



3. DATA AND SUMMARY STATISTICS

In our empirical analysis, we focus on three markets: the Treasury bill market, the
auction market, and the bond market. The interest rate data consist of 3-month, 6-month
and 1-year treasury bills auction rates, 3-month, 6-month and 1-year treasury bills rates
and 2-year government bond rates from 1992/11/24 to 2007/06/05. Auction bills data are
released every Tuesday and Treasury bills are based on Wednesday yields. Auction
treasury bills data are only released every two week after 1997/09/23. The whole sample
period is divided into three subperiods, 1992/11-1997/11, 1997/12-2002/11 and 2002/12-

2006/5. The data are collected from CANSIM at Statistics Canada.

We report summary statistics in Table 1. In Panel A we note that the average
three-month yield is 4.1535 and average six-month yield is 4.3351 in bills markets;
average one-year return is 4.5849 and average two-year return is 4.8275 in bond market.
The differences between average long-term rates and short-term rates are not
significantly big, so we can conclude that the Canadian yield curve is flat. The tender
rates in Panel B also imply a flat yield curve for the full sample period. However, the
yield curve is slightly upward sloping during the period 1992/11-1997/11 (Panel A-1 and
Panel B-1). Figure 1 and 2 show the three-dimension yield curves and The yield curves
are quite flat especially for the recent 5 years despite the fact that the level of interest
rates has varied in the past 15 years. Figure 3 is a typical representation of flat Canadian

yield curve.



Figure 1 Treasury Bills and Bonds Yield Curve (1992/11/25 —2007/5/30)
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This figure is generated by using data from 1992 to 2007. The numbers 1, 2, 3 and 4 on the Z axis denote 3-
month, 6-month, 1-year T-Bills and 2-year T-bond respectively.



Figure 2 Treasury Bills and Bonds (tender) Yield Curve (1992/11/24 —2007/5/29)
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This figure is generated by using data from 1992 to 2007. The numbers 1, 2, 3 and 4 on the Z axis denote 3-
month, 6-month, 1-year T-Bills and 2-year T-bond respectively.



Figure 3 Zero Coupon Yield Curve (2002/01/01)
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Note: The figure plots the zero-coupon yield curve, with terms to maturity ranging from 0.25 years to 30.00
years.



4. METHODOLOGY

Using overlapping and non-overlapping three-month and one-year holding
periods, we examine two competing strategies. In the bill and tender markets, the
benchmark strategy is to buy and hold three-month bills or tender, respectively. The other
strategy is to buy the six-month bills and roll over after three months. In the bond and
auction markets, the benchmark strategy is to buy and hold one-year bonds and the
alternative strategy is to ride the yield curve by holding two-year bonds and rolling them
over after one year.

Our approach to compare the buy-and-hold strategy with the riding the yield
curve strategy is based on filter rule introduced by Dyl and Joehnk (1981). If we purchase
a three-month Treasury bills and hold it until maturity, the return we will realize is the
yield on three-month T-bill. However, assuming that the yield curve is upward sloping,
purchasing a six-month T-bill when the yield on long-term maturity securities is higher
than that on short-term maturity securities, we actually buy at a lower price and sell it at a
higher price after three-month. The profit from the riding strategy is the excess return
over buying a three-month T-bill and holding it until maturity. The return from riding the

yield curve should be greater than the yield on the T-bills at the end of holding period,

R:=R0+(RO_Rbh)H/(M—H) )
R; is the breakeven level of interest rates when we sell and R,, is the yield that could

be obtained by buying and holding. Ry is the original yield on the security purchased. M

is the maturity of the bill/bond ridden and H is the holding period. The breakeven level of
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interest rate can also be seen as the forward rate, which is used to determine the potential

increase in return from riding the yield curve.

Recall the definition of the MOS from equation (1). The margin of safety (MOS)
in riding the yield curve is the percentage difference between the forward rate and the
discount rate when securities are sold. We use MOS= 0 (the usual strategy of riding the
yield curve when it is upward-sloping over the maturities of interest) and higher MOS
(0.5, 0.1 and 0.2) to show the robust results. The bigger the difference between forward
and spot rate, the more likely that the riding strategy will generate higher returns than
simply buy-and-hold strategy. The whole purpose of riding the yield curve is trying to
achieve the abnormal return. The actual yield on riding the yield curve is

R,=Ry+(R,—R)YM-H) H 3)
Where Ry, is the actual return from riding strategy, R; is the actual rate on the T-bill or T-
bond when it is sold at the end of the holding period.

Because higher transaction costs incurred when securities are sold before
maturity, we need to subtract the transaction costs to realize the true excess returns.
Grieves and Marcus (1992) use the transaction costs between 0.8 and 3.25 basis points on
yearly basis; Ang, Alles and Allen (1997) assume that the transaction costs are 0.25
percent on weekly basis to be compatible with the charges imposed by the Reserve Bank
of Australia for the sale of commonwealth bonds by investors. We choose to use 0.5, 1
and 3.25 basis points on weekly basis. In order to show the robust results, the higher

transaction cost is included in our analysis.

Therefore, we subtract transaction costs 0.5, 1 and 3.25 basis points from the

calculated return each week on the riding strategy

12



5. EMPIRICAL RESULTS

We define that the “frequency” is the fraction of weeks in the full sample and
each sub-sample in which riding strategy is pursued, and the “success” is the percentage
of those rides that generate excess returns. In Table 2, Panel A and B present evidence on
the efficacy of the margin of safety filter for non-overlapping three-month and one-year
holding period (full sample and subsamples) in the bill and bond markets. In the bill
market, for three-rhonth T-bills, when MOS=0, the number of rides are 52 (frequency =
0.90) and the number of successful rides are 40(success=0.69). These numbers show that
investors would have ridden the yield curve in 90% of the weeks in this fifteen-year
period and of these rides, only 69%-71% would have provided returns in excess of the
buy-and-hold strategy. For 1-year T-bonds, the successful rides account for 50% of the
weeks. The table shows that as MOS increases, the frequency and success rate of riding
the yield curve drop significantly. For example, the success rate of riding the yield curve
reduces from 0.71 to 0.03 for 3-month T-bills (full sample). Moreover, one observation
from Table 2 is that success rates are not significantly affected by the transaction costs.

Panel A also provides the information of frequency and success rate of riding the
yield curve for three sub-periods. The success rate for the first sub-period (1992-1997)
non-overlapping three-month T-Bills is 0.76. For the non-overlapping one-year T-Bonds
in Panel B, the success rate is only 0.50. These results show that the percentage of
success rides in the bill market is larger than that in the bond market. Dyl and Joehnk

(1981) mentioned that riding the yield curve with investments in short-term securities is

13



much less risky than with long-term investments, because major swings in interest rates
are less likely in the short run and because short term securities are less volatile than
long-term securities.

In addition, as MOS increases, the success rates decrease because the chances that
you are going to ride the yield curve based on high MOS are smaller. For Three-month T-
bills (non-overlapping), when MOS is greater than and equal to 0.2, no riding strategy is
being used during the subperiod 1997-2002 and 2002-2006. This is due to the flat the
yield curve in Canada from 1997-2006 and the riding strategy cannot help generate
excess returns.

Another result we find out is that the success rates for the first sub-period from
1992 to 1997 are higher than for the other two sub-periods. Shown in Table 2, the success
rate (MOS is greater than and equal to zero and transaction cost is equal to 0.01) is 0.76
for first sub-period three-month non-overlapping T-Bills while the rates are 0.75 and 0.53
for the other two sub-periods. Overlapping data produce the similar results as non-
overlapping data. This may result from the upward sloping yield curve between 1992 and
1997 and managers chose to ride the yield curve to generate abnormal returns.

Overlapping data results are presented in Panel C and D. The frequency and
success rates are very close to those results generated from the non-overlapping data. No
significant difference between these two data sets.

Table 3 presents evidence on the efficacy of the margin of safety filter for non-
overlapping and overlapping three-month and one-year holding period (full-sample and

sub-samples) in the auction market. The results are quite similar to those in bill and bond

14



markets. We also observe zero frequency and success rates for the three-month tenders
from 1997-2006. The main reason is the flat Canadian yield curve within these ten years.

Table 4 and Table 5 present the mean excess returns from riding the yield curve
with full sample and sub-samples. These tables include the results for both non-
overlapping and overlapping data. For three-month overlapping T-bills and tenders, the
excess returns are 0.3988 and 0.4266 respectively, when the transaction cost is 0.5 basis
points and MOS is greater than and equal to zero. As the transaction cost has been
increased to 1 basis point, the returns have been reduced to 0.3938 and 0.4216
respectively. In the bill and bond markets, we observe that the riding strategies generate
higher excess returns at higher margins of safety from time to time. Transaction costs
affect the mean excess returns; the higher the transaction costs, the lower the mean excess
returns. Therefore, riding the long-term yield curve generates higher mean excess returns.
The mean excess returns do not uniformly increase as MOS increases. For example,
three-month T-bill (full example) excess returns decrease first when MOS is greater than
and equal to 0.05 and then increase when MOS is greater than and equal to 0.1.

Overall, the excess returns are considered small and cannot show that the riding
strategy is superior to the buy-and-hold strategy. Indeed, they are consistent with a
standard risk-return trade-off. Grieves and Marcus (1992) shows that their results do not
indicate any abnormal performance form riding the yield curve. In Table 4 and 5, we use
Sharpe ratios to characterize how well the return compensates the investor for the risk
taken. As we all know, the higher Sharpe ratio indicates more return for the same risk.
The ratios for three-month and one-year non-overlapping and overlapping are around 0.2

and transaction costs do not have a big impact on the ratios.
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In Table 4, Panel A and B show the non-overlapping and overlapping mean
excess returns for three sub-periods. The first sub-period (1992-1997) returns are highest
among the three sub-periods in the bill market, while the last period (2002-2006) mean
excess returns are the lowest in both bill and bond markets. Like the full sample results,
there is no specific trend (increasing or decreasing) of mean excess returns as MOS
increases, but the transaction costs reduce the mean excess returns.

Figure 4 presents the cumulative probability distributions of full sample returns
from riding with six month bills and the buy-and-hold strategy with MOS greater than
and equal to zero and 0.5 basis point transaction cost. The figure shows that the buy-and-
hold strategy dominates the riding strategy at high levels of returns, but there is a
crossover at low levels of returns. Figure 5 presents the cumulative probability
distributions of full sample returns from riding with one year bond and the buy-and-hold
strategy with MOS greater than and equal to zero and 0.5 basis point transaction cost. We
observe that the riding strategy dominates the buy-and-hold strategy at low levels of
returns while the buy-and-hold strategy dominates the riding strategy at high levels of

returns

16



Figure 4 Cumulative Probability Distribution 3-month Bills Overlapping (Full Sample)
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Figure 5 Cumulative Probability Distribution of 1- year bonds Overlapping (Full Sample)
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6. CONCLUSION

In this paper, we have examined the profitability of riding the yield curve with 3-
month holding periods and six-month securities and one-year holding periods and two-
year securities. We have found that the riding the yield curve strategy does offer very
small excess returns, but these excess returns show that neither strategy stochastically
dominates the other. Riding the long-term securities generates slightly higher return than
riding the short-term securities, but the abnormal performance of longer-maturity bills
may be viewed as the price of the liquidity attribute. Moreover, these excess returns are
very sensitive to the particular sample and subperiod. Since the yield curve is quite flat in
Canada for the past ten years, the riding strategy does not provide the optimistic results to
the portfolio managers. Therefore, portfolio managers should be cautious when using the

riding strategy.
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APPENDIX

Table 1 Summary Statistics

3-Month 6-Month 1-Year 2Year
Panel A: Full Sample (1997/11 - 2007/5)

Mean 4.1535 4.3351 4.5849 4.8275
Std. 1.4290 1.4691 1.4997 1.4561
Panel A-1: Sub-Sample I (1992/11 - 1997/11)

Mean 5.0314 5.3279 5.7025 6.0804
Std. 1.5245 1.4909 1.4511 1.3314
Panel A-2: Sub-Sample II (1997/11 -2002/11)

Mean 4.2762 4.4270 4.6442 4.8529
Std. 1.1016 1.1227 1.1039 0.8848
Panel A-3: Sub-Sample 111 (2002/11 - 2007/5)

Mean 3.0523 3.1410 3.2889 3.4197
Std. 0.7556 0.7476 0.6963 0.5117
Panel B: Full Sample (1997/11 - 2007/5)

Mean 4.1710 4.3599 4.6092 4.8275
Std. 1.4300 1.4748 1.5023 1.4561
Panel B-1: Sub-Sample 1 (1992/11 - 1997/11)

Mean 5.0440 5.3495 5.7241 6.0804
Std. 1.5253 1.5043 1.4594 1.3314
Panel B-2: Sub-Sample II1 ( 1997/11 - 2002/11)

Mean 4.3067 4.4684 4.6833 4.8529
Std. 1.1012 1.1189 1.0956 0.8848
Panel B-3: Sub-Sample II1 ( 1997/11 - 2002/11)

Mean 3.0606 3.1510 3.3001 3.4197
Std. 0.7507 0.7392 0.6884 0.5117

Notes:
Panel A presents the mean and standard deviation calculated in bill and bond markets. Panel B shows the mean and
standard deviation computed in auction market.
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