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Abstract
The slope of the term structure of interest rates has been shown to provide useful information about future economic conditions. Measures of yield spreads between long-term and short-term securities have demonstrated the ability to forecast macroeconomic variables such as output, inflation, consumption, industrial production, and future recessions. This paper extends the work of Engstrom and Sharpe (2019) to test the predictive power of the near-term forward spread for recessions, real GDP growth and inflation in Canada. In contrast to conventional long-term spreads, this novel measure developed by the authors of the study is a yield spread of a shorter time horizon that provides an alternative measure of market expectations of near-term monetary policy rates. My results show that the near-term forward spread does a better job of forecasting future Canadian recessions than two of the most commonly used yield spreads, the ten-year minus the two-year yield spread and the ten-year minus the three-month yield spread. Furthermore, the near-term forward spread is useful for forecasting real GDP growth, but does not provide any useful information about future inflation in Canada.
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[bookmark: _Toc32251666][bookmark: _Toc37338041]1.  Introduction
On March 22, 2019, the yield spread between the ten-year U.S. bond and three-month U.S. Treasury bill inverted for the first time since August 2007, triggering alarms that another U.S. recession is on the horizon. Historically, yield spread inversions of this kind have preceded every U.S. recession since the 1970s. Figure 1 shows a historical timeline of yield spreads and recessions in the U.S. from 1977 to 2019. In August 2019, another popular yield spread known as the ten-year minus the two-year spread also inverted for the first time since just before the Great Recession. These events have sparked a resurgence of a debate over the probability of a looming recession, as well as the efficacy of yield spreads as leading recession indicators.


[bookmark: _Toc37263452]Figure 1. U.S. yield spreads and recessions from 1977 to 2019. Yield spread data from FRED (2020a, 2020b) and recession dates from NBER (2020).

Yield spreads[footnoteRef:1] have been shown to have some predictive power for other countries as well. Figure 2 shows a timeline of two popular yield spreads and recessions in Canada from 1962 to 2019. Similar to the U.S., yield spreads have preceded every Canadian recession. There were, however, more instances of false positives, whereby the yield spread(s) inverted, but were not soon followed by a recession. In addition to recession forecasting, the ability of yield spreads to forecast key macroeconomic variables such as inflation, output growth, industrial production and consumption has become well documented over the years (Wheelock and Wohar, 2009). The spreads are now commonly used by macroeconomists to forecast future economic activity. [1:  The difference between yields of two debt securities with different maturity dates.] 



[bookmark: _Toc37263453]Figure 2. Canadian yield spreads and recessions from 1962 to 2019. Yield spread data from Statistics Canada (2020a) and recession dates from Cross and Bergevin (2012).
The term structure of interest rates, also referred to as a yield curve, is simply a plot of yields, or rates of return, of securities (such as bonds) of the same credit quality, but with different maturity dates. A common example is the yield curve of zero-coupon (no periodic payments) government bonds. Yields on longer term securities typically exceed those of shorter term securities as investors generally demand a higher risk premium for holding longer term securities. For this reason, yield curves tend to be upward sloping. However, yield curves can also be flat or downward sloping. It is the latter that is regarded as a harbinger of a looming recession. Figure 3 shows the daily yield curve of Government of Canada zero-coupon bonds on three separate days. The downward sloping yield curve of January 9, 1989 preceded the 1990-1992 recession in Canada by over a year. The upward sloping yield curve of May 7, 1996 reflected the economic expansion experienced in the 1990s. The flat yield curve of June 27, 2007 signalled the impending 2008-2009 recession.

[bookmark: _Toc37263454]Figure 3. Shapes of yield curves for Government of Canada zero-coupon bonds. Data from Bank of Canada (2020).

When investors expect an economic slowdown or recession on the horizon, they typically flock to safe-haven assets. The demand for long-term government bonds increases relative to short-term bonds, stocks, and other assets considered risky in the short-term. This has the effect of driving prices of long-term bonds up and their yields down (bond prices move inversely to their yields). If there is enough of a pessimistic sentiment amongst investors, long-term yields drop to levels close to, or even below, short-term yields, creating a flat or downward sloping yield curve. 
It is important to note that yield curves do not cause recessions, but are merely a reflection of market expectations about the trajectory of monetary policy and economic conditions. Analysts and economists claim that this forward-looking nature of yield curves provides useful information about future economic activity. 
The two most commonly used yield spreads for forecasting future economic activity are the ten-year minus the two-year (10y-2y) yield spread and the ten-year minus the three-month (10y-3m) yield spread. Historically, both spreads have reliably forecasted future recessions, output growth and other measures of real economic activity in many countries. Their predictive power for inflation has generally been weaker, but still recognized. 
There is some debate that the current low-interest rate environment the global economy is in has diminished the usefulness of yield spreads’ forecasting power. Whether or not this is true, the search for reliable indicators that can signal future economic activity remains as strong as ever. Investors, consumers, and policymakers all benefit from reliable knowledge about future economic conditions. It is against this backdrop that a new measure, developed by Engstrom and Sharpe (2019), called the near-term forward spread is introduced. Similar to the two aforementioned ‘long-term spreads,’ as dubbed by the authors, the near-term forward spread examines the difference between yields of a shorter time horizon. Namely, it is the difference between the expected yield on a three-month Treasury bill six quarters ahead and a three-month Treasury bill today. The expected yield of a security sometime in the future is called the forward rate,[footnoteRef:2] hence the name near-term forward rate. [2:  Explanation of how the forward rate is calculated is included in section: Methodology 3.2.] 

 This novel measure is demonstrated by the authors to have stronger predictive power for future recessions, real activity, and equity returns in the U.S. than the traditional long-term spreads and surveys of professional forecasters. The authors argue that the near-term forward spread offers a more intuitive measure of “market expectations for near-term conventional monetary policy rates” (Engstrom and Sharpe, 2019, p. 1) and future economic activity. 
The purpose of this paper is to examine the same predictive power of the near-term forward spread for Canadian economic activity. Specifically, it examines the ability of the near-term forward spread, constructed using Canadian data, to forecast Canadian recessions, real GDP growth, and inflation. Time horizons of 12-months, 18-months, and 24-months ahead are used for recession forecasting. A time horizon of 12-months ahead is used for real GDP growth and inflation forecasting. The results show that the near-term forward spread performs better than both the 10y-2y and the 10y-3m yield spreads for recession forecasting. It also provides useful information for forecasting real GDP growth. However, it does not show any forecasting power for inflation in the time period used in the analysis. 
Although the positive results are consistent with the findings of Engstrom and Sharpe (2019), there are important differences between the two studies. One key difference is the time span, and consequently, the number of recessions used in each analysis. Due to the difference in availability of yield curve data that is needed to derive the near-term forward spread, the time span used in Engstrom and Sharpe (2019) covers a longer period, allowing for more recessionary periods to be used in the analysis. 
Another key difference is that different methods are used to construct the yield curves that near-term forward spreads are derived from. Different yield curve estimation methods produce significantly different yield curve shapes, which in turn, produce different near-term forward spread estimates. The analysis of this paper provides context for further research that uses a consistent yield curve estimation method for both Canada and the U.S. to help determine if a particular estimation method is ideal for producing near-term forward spreads with the strongest forecasting power.
The rest of the paper is organized as follows: Section 2 provides a review of the literature that examines the forecasting power of yield spreads, as well as a review of the findings of Engstrom and Sharpe (2019), who introduced the near-term forward spread as novel indicator. Section 3 describes the methodology, including the models used and how to calculate the near-term forward spread. Section 4 describes the data used in the analysis. Section 5 explains the results of the analysis. Section 6 provides concluding remarks.

 
[bookmark: _Toc32251667][bookmark: _Toc37338042]2.  Literature Review
The literature covering the use of yield spreads in forecasting macroeconomic conditions is extensive and growing. A surge of research on the term structure of interest rates as a leading indicator began in the late 1980s. Some of the early works, such as Harvey (1988), Laurent (1989), Chen (1991), Estrella and Hardouvelis (1991), and Davis and Henry (1994) find that yield curves help predict real activity. The subsequent research of Gamber (1996), Davis and Fagan (1997), Estrella and Mishkin (1997, 1998), Galbraith and Tkacz (2000), Stock and Watson (2001), Shaaf (2000), Jardet (2004), Ang et al. (2006), and Aretz and Peel (2008) confirm these results.
Dueker (1998), Dotsey (1998), Estrella and Mishkin (1998), Estrella et al. (2003), Chauvet and Potter (2005), Galvao (2006), Wright (2006), and Rosenberg and Maurer (2008) all use probit models to test the predictive power of yield spreads in the U.S. The authors find that yield spreads are useful for forecasting recessions two to twelve quarters ahead.
Yields spreads demonstrate to be a good predictor of future changes in inflation as well, in such works as Mishkin (1990), Fama (1990), Jorian and Mishkin (1991), Frenkel and Lown (1994), Day and Lange (1997), and Kozicki (1997).
While most of these studies focus on the U.S., there are some important findings for Canada as well. Cozier and Tkacz (1994) examine the relationship between yield spreads and economic activity in Canada and find that yield spreads are a good predictor of output growth. Using models that include lagged inflation and output, the authors also find yield spreads to be a good predictor of inflation at horizons beyond two years. Using international data, Bernard and Gerlach (1998) find that yield spreads can predict future recessions in all countries in their study, including Canada.[footnoteRef:3] The effect is found to be the strongest in Canada, the U.S., and Germany. Atta-Mensah and Tkacz (1998) use a static probit model to test the power of some financial variables to predict Canadian recessions and find the yield spread between Canadian long-term bonds and the 90-day commercial paper rate is the best predictor. Hao and Ng (2011) use a similar spread and confirm these results using a dynamic probit model.  [3:  Other countries in the study include Belgium, France, Japan, Netherlands, U.K., and U.S.] 

[bookmark: _Toc32251668]While there is a plethora of research on the relationship between conventional yield spreads and macroeconomic variables, the only study that examines the predictive power of the near-term forward spread so far is by Engstrom and Sharpe (2019), who developed and introduced this novel measure. The authors find that the near-term forward spread does a better job of predicting U.S. recessions than the traditional 10y-2y and 10y-3m yield spreads. Using quarterly data from 1972 to 2018 and U.S. recession dates from the National Bureau of Economic Research (NBER), the authors find that a one-standard-deviation decrease in the near-term forward spread increases the probability of a U.S. recession by 47 percentage points. The results are statistically significant at the 1% level of significance. The two conventional long-term spreads show a smaller effect. The same one-standard-deviation decrease in the 10y-2y and 10y-3m yield spreads increase the probability of a U.S. recession by 36 and 41 percentage points, respectively. Both results are also statistically significant at the 1% level of significance. 
To test the relative information contribution of the near-term forward spread, the authors include both the 10y-2y spread and 10y-3m spread, separately, along with the near-term forward spread in subsequent regressions and find that in both cases, the addition of the long-term spreads did not significantly change the magnitude of the coefficient on the near-term forward spread. Fitted conditional probabilities do not change dramatically either. The authors conclude that the near-term forward spread contains most of the information in the long-term spreads. 
Examining the relationship between the near-term forward spread and real activity and equity returns in the U.S., the authors again find stronger predictive power than the other two conventional yield spreads. 

[bookmark: _Toc37338043]3.  Methodology
[bookmark: _Toc37338044]3.1.  Models
[bookmark: _Toc37338045]3.1.a.  Recession Forecasting. The econometric model for recession forecasting takes the form of a static probit model:
 
where the dependant variable  is a binary variable that equals 1 if there is a recession from time t to t+k and equal to 0 if not, ɸ is the cumulative normal function, and  is the yield spread[footnoteRef:4] in month t. Specifically, the model is designed to estimate the probability that the economy will transition into a recession within time t+k given information used at time t. [4:  Yield spread for this analysis is either the 10y-2y spread, the 10y-3m spread, or the near-term forward spread. ] 

This model is commonly used in the literature to predict future recessions. Estrella and Hardouvelis (1991), Dueker (1998), and Estrella and Mishkin (1998) use a static probit model to predict a binary recession variable. The dependant variable takes on only two possible values, 1 if there is a recession within a stated time horizon, and 0 otherwise. However, unlike most previous studies, this paper excludes observations for which the economy was already in a recession in the previous month. The interest of this paper is in the power of the spreads to forecast the Canadian economy transitioning from a period of expansion to a recession.

[bookmark: _Toc37338046]3.1.b.  Real GDP Forecasting. Following the literature[footnoteRef:5], the econometric model for GDP forecasting takes the form of a linear model: [5:  Estrella and Hardouvelis (1991), Estrella and Mishkin (1997), Haubrich and Dombrosky (1996), Bonser-Neal and Morley (1997), Dotsey (1998), Hamilton and Kim (2002), and Hvozdenska (2015).] 

 
where the dependent variable  is the percentage change in real GDP from time t to t+q, denoted in a quarterly frequency, and calculated as  , and  is the yield spread in quarter t.

[bookmark: _Toc37338047]3.1.c.  Inflation Forecasting. The econometric model for inflation forecasting takes the form of a linear model similar to Kozicki (1997):

where the dependent variable  is price inflation, expressed as the percentage change in the seasonally adjusted consumer price index (CPI) of all items over 12 months starting in month t+m-12 and ending in month t+m,  is the yield spread in month t, and  is the current level of inflation calculated as the percentage change in the seasonally adjusted CPI starting in month t-12 and ending in month t. The current level of inflation is included because theories of the predictive power of spreads postulate that they predict future inflation relative to current inflation (Kozicki, 1997).

[bookmark: _Toc37338048]3.2.  Calculating the Near-Term Forward Spread
The first step in calculating the near-term forward spread is deriving the near-term forward rate. The forward rate is the interest rate on a financial instrument, such as a Treasury bill or bond, applicable in the future. Forward rates are not observable and must be derived. This is why they are sometimes referred to as ‘implied’ forward rates. They are calculated using a zero-coupon yield curve. The equation used to calculate the six-quarter-ahead implied forward rate on a three-month Treasury bill is as follows:

where  is the implied forward rate in q quarters with a maturity of m quarters,  is the zero-coupon rate of a Treasury bill with q+m maturity,  is the zero-coupon rate of a Treasury bill with q maturity.
The implied forward rate satisfies a ‘no arbitrage’ outcome. In other words, if an individual invests in a security for a period of q quarters and then re-invests the proceeds of that investment into another security for a period of m quarters, then the overall yield must be equal to an investment in a security for a period of q+m quarters. Mathematically, this can be expressed as:

which can be rewritten as

and can be further simplified to 


[bookmark: _Hlk36636818]Given that the near-term forward rate is derived from a zero-coupon yield curve, it is important to consider the method by which that yield curve is constructed. Depending on the method, different shapes can emerge, which can produce varying results for the calculation of the near-term forward rate. There are a number of methods that can be used. Each can be broadly categorized into ‘function-based’ models (also referred to as parametric models) or ‘spline-based’ models. 
Bolder and Gusba (2002) compare several estimation methods for forward rate estimation using Government of Canada bond data. The authors conclude that the Merrill Lynch exponential spline (MLES) method, based on the explanation provided by Li et al. (2001), provides the most appropriate estimation for the Canadian bond data. The Bank of Canada uses this method to construct its zero-coupon yield curves. Bolder et al. (2004) describe the methodology by which they constructed the continuously-updated and publicly-available database of daily zero-coupon yield curves using Government of Canada bond data.

[bookmark: _Toc37338049]4.  Data
[bookmark: _Toc37338050]4.1.  Spread Data
Data on Canadian zero-coupon bond yield curves are from the Bank of Canada. The data is provided as daily yields spanning from January 1986 until the present month. It is updated weekly, with a two-week lag. Due to the lag between the time of recessions and the official dating of recessions, data until January 2019 is used. Daily values are converted to monthly averages for recession and inflation forecasting, and to quarterly averages for GDP forecasting.
Data on Government of Canada benchmark ten-year bonds and two-year bonds, and three-month Treasury bills are retrieved from Haver Analytics, which gathers data on Canadian bond yields from Statistics Canada and the Bank of Canada. Yields are monthly averages. These three types of government securities are used to compute the 10y-2y yield spread and the 10y-3m yield spread. The near-term forward spread is computed using data from zero-coupon bond yield curves and three-month Treasury bills. All three spreads are standardized so that the results could be interpreted as the effects of a one-standard-deviation decrease in the spread.

[bookmark: _Toc37338051]4.2.  Real GDP and Inflation Data
Data on real gross domestic product are from Haver Analytics, which gathers the data from Statistics Canada.[footnoteRef:6] The data is seasonally adjusted, in 2012 dollars, and expressed in a quarterly frequency, from Q1 1986 to Q3 2018. Inflation data are also from Haver Analytics, which compiles the data from Statistics Canada[footnoteRef:7]. The data is the seasonally adjusted consumer price index (CPI) of all items, with 2002 as the base year, and expressed in a monthly frequency, from January 1993 to January 2019. [6:  Table 36-10-0105.]  [7:  Table 18-10-0006. ] 

[bookmark: _Toc37338052]
4.3.  Recession Data
The recessionary periods for Canada are taken from the C.D. Howe Institute. The organization provides recession dates in Canada as far back as 1926. The Institute’s Business Cycle Council, similar to the National Bureau of Economic Research (NBER)’s Business Cycle Dating Committee in the U.S., evaluates business cycles in Canada and declares official recession dates. The organization disregards the technical definition of a recession, whereby real gross domestic product contracts for two consecutive quarters or six months, in favour of a more comprehensive definition. It defines a recession as a “pronounced, pervasive, and persistent decline in aggregate economic activity” (Cross and Bergevin, 2012, p. 3) and uses three components to define these recessionary periods: “duration, amplitude, and scope” (p. 4) of each economic downturn.
Table 1 provides a historical chronology of Canadian recessions according to the C.D. Howe Institute since 1926, including a measure of the severity and duration of each recession. As can be seen from the table, the last three recessions in Canada were of relatively high severity. Only the Great Depression and the subsequent 1937-1938 recession were more severe. Figure 4 shows the rank of each Canadian recession’s duration. Figure 5 shows the rank of each Canadian recession’s severity.



	[bookmark: _Toc37261607]Table 1
C.D. Howe Institute Chronology of Canadian Recessions

	Peak
	Trough
	Severity (1 to 5)
	Duration (months)

	
	
	
	

	April 1929
	February 1933
	5
	46

	November 1937
	June 1938
	5
	7

	August 1947
	March 1948
	2
	7

	April 1951
	December 1951
	3
	8

	July 1953
	July 1954
	4
	12

	March 1957
	January 1958
	3
	1

	March 1960
	March 1961
	3
	12

	December 1974
	March 1975
	2
	3

	January 1980
	June 1980
	1
	5

	June 1981
	October 1982
	4
	16

	March 1990
	April 1992
	4
	24

	October 2008
	May 2009
	4
	7

	*Source: C.D. Howe Institute; Cross and Bergevin (2012).




[bookmark: _Toc37263455]Figure 4. Rank of duration of Canadian recessions. Data from Cross and Bergevin (2012).

[bookmark: _Toc37263456]Figure 5. Rank of severity of Canadian recessions. Data from Cross and Bergevin (2012).

The major drawback of using C.D. Howe Institute recession dates for this analysis is the limited number of recessions. Yield curve data in Canada is available from 1986 onward. Since then, only two recessions as defined by the C.D. Howe Institute have occurred in Canada. This limitation makes any results seem somewhat unconvincing. For this reason, the same regressions are run using recession dates as defined by the Organization for Economic Co-operation and Development (OECD). The OECD uses its composite leading indicator (CLI) to:
“provide early signals of turning points in the business cycles showing fluctuation of the economic activity around its long-term potential level. CLIs show short term economic movements in qualitative rather than quantitative terms” (OECD, 2020a).
The OECD provides recession indicators for all its 34 member countries, including Canada, as well as six non-member countries. Industrial production is used as the primary reference series for most countries given its monthly availability and cyclical sensitivity, and gross domestic product is used as a supplement (FRED, 2019). Using the OECD CLI design allows the use of a much higher number of recessions for this type of analysis. Since 1986, Canada experienced a total of nine recessions as defined by the OECD. Table 2 shows the chronology of Canadian recessions based on the OECD’s recession dating methodology.[footnoteRef:8] [8:  Appendix B provides a breakdown of the component series used to define Canadian recessions based on the OECD’s methodology.] 

	
[bookmark: _Toc37261608]Table 2
OECD Chronology of Canadian Recessions

	
	
	

	Peak 
	Trough
	Duration (months)

	February 1962
	June 1963
	16

	April 1966
	December 1967
	20

	 December 1968
	February 1971
	26

	January 1974
	April 1975
	15

	June 1976
	July 1977
	13

	May 1981
	November 1982
	18

	November 1985
	November 1986
	12

	May 1989
	May 1992
	36

	December 1994
	August 1996
	20

	June 2000
	October 2001
	16

	July 2002
	October 2003
	15

	August 2007
	July 2009
	23

	November 2011
	November 2012
	12

	September 2014
	June 2016
	21

	August 2017
	February 2019
	18

	*Source: OECD (2020b).



The Economic Cycle Research Institute (ECRI) is another well-known organization that dates cyclical turning points for 22 countries, including Canada. The organization specializes in business cycle research and has a strong track record of business cycle forecasting. It provides historical recession dates for Canada dating back to 1949. Table 3 shows the chronology of Canadian recessions according to the ECRI. The ECRI recession dates are also incorporated into the analysis of this paper for comparison. However, similar to the C.D. Howe Institute’s recession dates for Canada, the ECRI’s definition provides only two recessions for our analysis.

	[bookmark: _Toc37261609]Table 3
ECRI Chronology of Canadian Recessions

	
	
	

	Peak 
	Trough
	Duration (months)

	June 1953
	June 1954
	12

	November 1956
	February 1958
	15

	May 1981
	November 1982
	18

	April 1990
	March 1992
	23

	February 2008
	July 2009
	17

	[bookmark: _Hlk36636778]*Source: ECRI (2020).

	
	
	



[bookmark: _Toc32251670]
[bookmark: _Toc37338053]5.  Empirical Results
[bookmark: _Toc37338054]5.1.  Recession Forecasting
Table 4 shows the regression results of the probit model using C.D. Howe Institute recession dates, for forecast horizons of 12-months, 18-months, and 24-months ahead. The results of the empirical analysis show that the near-term forward spread dominates both the long-term yield spreads for all three forecast horizons. A one-standard-deviation decrease in the near-term forward spread increases the probability of a recession in Canada within 12 months, 18 months, and 24 months by 5.77 percentage points (pp), 9.66 pp, and 14.30 pp, respectively. All results are statistically significant at the 1% level of significance. Results for the other two spreads are similar, but not as strong. A one-standard-deviation decrease in the 10y-2y yield spread increases the probability of a recession in Canada within 12 months, 18 months, and 24 months by 5.67 pp, 8.86 pp, and 12.55 pp, respectively. A one-standard-deviation decrease in the 10y-3m yield spread increases the probability of a recession in Canada within 12 months, 18 months, and 24 months by 5.66 pp, 9.13 pp, and 13.46 pp, respectively. All results are statistically significant at the 1% level of significance.
Figure 6 shows the fitted probabilities of a recession from the probit model for 12-months ahead using C.D. Howe Institute recession dates, comparing the near-term forward spread with the 10y-2y and the 10y-3m yield spreads. The near-term forward spread and the 10y-3m yield spread show much steeper spikes before and during the 1990-1992 recession. All three spreads show similar probability levels preceding the 2008-2009 recession.



	[bookmark: _Toc37261610][bookmark: _Hlk39404971]Table 4
Regression Results of Recession Forecasting using C.D. Howe Institute Recession Dates 

	




	Explanatory Variables
	12 months ahead
	18 months ahead
	24 months ahead

	
	

	Near-term forward spread
	-0.0577***
	-0.0966***
	-0.1430***

	
	(0.0131)
	(0.0181)
	(0.0224)

	 
	
	
	

	10y-2y spread
	-0.0567***
	-0.0886***
	-0.1255***

	
	(0.0114)
	(0.0158)
	(0.0189)

	
	
	
	

	10y-3m spread
	-0.0566***
	-0.0913***
	-0.1346***

	
	(0.0124)
	(0.0173)
	(0.0211)

	
	
	
	

	Observations
	365
	365
	365

	*Notes: Results are marginal effects that show the estimated increase in the probability of transitioning to a recession within the stated time horizon when the spread fell by one standard deviation from its mean. Standard errors are in parentheses. The level of significance is indicated by the number of stars: * significant at 10%; ** significant at 5%; *** significant at 1%.





[bookmark: _Toc37263457]Figure 6. Fitted probabilities of recession twelve months ahead.
Table 5 shows the results of the probit model using OECD recession dates. Similar to the previous model, results across the three spreads are fairly close in value, especially for forecast horizons of 12-months and 18-months ahead. However, unlike the previous model, the near-term forward spread is weakly dominated by both the long-term spreads. The 10y-2y yield spread shows a higher effect than both the 10y-3m yield spread and the near-term forward spread for all three forecast horizons. All results are statistically significant at the 1% significance.

	[bookmark: _Toc37261611][bookmark: _Hlk39404957]Table 5
Regression Results of Recession Forecasting using OECD Recession Dates

	




	Explanatory Variables
	12 months ahead
	18 months ahead
	24 months ahead

	
	

	Near-term forward spread
	-0.0941***
	-0.1287***
	-0.1154***

	
	(0.0346)
	(0.0350)
	(0.0295)

	 
	
	
	

	10y-2y spread
	-0.1115***
	-0.1321***
	-0.1555***

	
	(0.0353)
	(0.0351)
	(0.0297)

	
	
	
	

	10y-3m spread
	-0.0970***
	-0.1298***
	-0.1371***

	
	(0.0350)
	(0.0354)
	(0.0301)

	
	
	
	

	Observations
	218
	218
	218

	*Notes: Results are marginal effects that show the estimated increase in the probability of transitioning to a recession within the stated time horizon when the spread fell by one standard deviation from its mean. Standard errors are in parentheses. The level of significance is indicated by the number of stars: * significant at 10%; ** significant at 5%; *** significant at 1%.




Table 6 shows the results of the probit model using ECRI recession dates. The ECRI recession dating model shows very similar results to the C.D. Howe Institute recession dating model. The near-term forward spread dominates both the 10y-2y and the 10y-3m yield spreads for all forecast horizons. However, unlike the model using the C.D. Howe Institute recession dates, only results for the near-term forward spread are statistically significant at the 1% significance level for all three forecast horizons. Results for the 10y-2y spread are statistically significant at the 5% significance level for forecast horizons of 12-months and 24-months ahead, and not statistically significant for the 18-months ahead forecast horizon. Results for the 10y-3m spread are varied, showing statistical significance at the 5% significance level for the 12-months ahead forecast horizon, at the 10% significance level for the 18-months ahead forecast horizon, and at the 1% significance level for the 24-months ahead forecast horizon.
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[bookmark: _Toc37261612]Table 6
Regression Results of Recession Forecasting using ECRI Recession Dates

	


	Explanatory Variables
	12 months ahead
	18 months ahead
	24 months ahead

	
	

	Near-term forward spread
	-0.0466***
	-0.0622***
	-0.1315***

	
	(0.0151)
	(0.0232)
	(0.0283)

	 
	
	
	

	10y-2y spread
	-0.0302**
	-0.0228
	-0.0708**

	
	(0.0141)
	(0.0165)
	(0.0288)

	
	
	
	

	10y-3m spread
	-0.0339**
	-0.0361*
	-0.1053***

	
	(0.0143)
	(0.0197)
	(0.0289)

	
	
	
	

	Observations
	355
	355
	355

	*Notes: Results are marginal effects that show the estimated increase in the probability of transitioning to a recession within the stated time horizon when the spread fell by one standard deviation from its mean. Standard errors are in parentheses. The level of significance is indicated by the number of stars: * significant at 10%; ** significant at 5%; *** significant at 1%.




Table 7 shows the pseudo R2 values for each regression using all three recession dating methods and all three forecast horizons. The results from the model using C.D. Howe Institute recession dates suggest that the near-term forward spread has higher explanatory power than the 10y-2y spread in all time horizon measures, and higher explanatory power than the 10y-3m spread in the 12-months ahead horizon. The 18-months ahead and 24-months ahead horizons show practically the same level of explanatory power. The other two recession dating methods produce more varied results. Using the OECD recession dates, the near-term forward spread shows weaker explanatory power than both the long-term yield spreads, with the 10y-2y spread dominating both the near-term forward spread and the 10y-3m spread. Using the ECRI recession dates, the 10y-3m spread shows higher explanatory power than both the near-term forward spread and the 10y-2y spread. Overall, the pseudo R2 values were highest for the model using the ECRI recession dates and lowest for the model using the OECD recession dates.
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Pseudo R2 Results for Recession Forecasting
	 

	 
	
	

	Recession dates
	Horizon
	Yield spread

	
	
	Near-term forward rate
	10y-2y
	10y-3m

	
	
	
	
	

	C.D. Howe Institute
	12m
	0.3307
	0.2089
	0.3050

	
	18m
	0.3553
	0.2981
	0.3597

	
	24m
	0.3471
	0.3114
	0.3540

	
	
	
	
	

	OECD
	12m
	0.0252
	0.0343
	0.0263

	
	18m
	0.0485
	0.0514
	0.0487

	
	24m
	0.065
	0.12
	0.0897

	
	
	
	
	

	ECRI
	12m
	0.4587
	0.4412
	0.5125

	
	18m
	0.5337
	0.5394
	0.5986

	
	24m
	0.4492
	0.4806
	0.5016

	
	
	
	
	




Table 8 shows correlations between the near-term forward spread and the conventional long-term spreads. All spreads are highly correlated with one another. While the correlation between the near-term forward spread and the 10y-2y spread is moderately high at 0.7175, it is the correlation between the near-term forward spread and the 10y-3m spread that is most notable. At 0.9441, the data indicates a very high correlation between the two measures. The correlation between the 10y-2y spread and the 10y-3m spread is also considerably high, at 0.8847.


	[bookmark: _Toc37261614]Table 8
Correlation Among Spreads
	 

	 
	
	

	Explanatory Variables
	10y-2y spread
	10y-3m spread

	
	
	

	Near-term forward spread
	0.7175***
	0.9441***

	
	
	

	10y-2y spread
	 
	0.8847***

	*Notes: The level of significance is indicated by the number of stars: * significant at 10%; ** significant at 5%; *** significant at 1%.





[bookmark: _Toc37338055]5.2.  Real GDP Forecasting
Table 9 shows the regression results for the linear model forecasting real GDP 12-months ahead. The results of the empirical analysis show that a one-percentage-point increase in the near-term forward spread is, on average, associated with an increase in real GDP by 35.21 percentage points. The results are statistically significant at the 1% level of significance (p-value = 0.000). Results for the two long-term spreads are similar. The results show that a one-percentage-point increase in the 10y-2y spread is, on average, associated with an increase in real GDP by 39.05 percentage points, and that a one-percentage-point increase in the 10y-3m spread is, on average, associated with an increase in real GDP by 28.60 percentage points. Both results are statistically significant at the 1% level of significance (p-value = 0.000).
	Table 9
Regression Results of Real GDP Growth Forecasting 
	 

	

	
	α
	β
	R2

	
	
	
	

	Near-term forward rate
	0.7839
	0.3521***
	0.2450

	
	(0.0706)
	(0.0544)
	

	 
	
	
	

	10y to 2y spread
	0.6717
	0.3905***
	0.1239

	
	(0.1019)
	(0.0914)
	

	
	
	
	

	10y to 3m spread
	0.6495
	0.2860***
	

	
	(0.0877)
	(0.0492)
	0.2079

	 
	 
	 
	 

	*Notes: Standard errors are in parentheses. The level of significance is indicated by the number of stars: * significant at 10%; ** significant at 5%; *** significant at 1%. Number of observations: 131.





These results indicate that yield spreads, including the near-term forward spread, are useful for signalling future real GDP changes. Although the estimated coefficient of the 10y-2y yield spread is higher than the near-term forward spread, the R2 values show that the near-term forward spread dominates both long-term spreads in explanatory power.

[bookmark: _Toc37338056]5.3.  Inflation Forecasting
Table 10 shows the results for the linear model forecasting inflation 12-months ahead. The empirical results show that a one-percentage-point increase in the near-term forward spread is, on average, associated with an increase in inflation by 7.40 percentage points. However, the result is not statistically significant. Results for the 10y-2y spread and the 10y-3m spread both show a negative effect. A one-percentage-point increase in the 10y-2y spread is, on average, associated with a decrease in inflation by 15.85 percentage points. Similarly, a one-percentage-point increase in the 10y-3m spread is, on average, associated with a decrease in inflation by 2.17 percentage points. However, only the 10y-2y spread result is statistically significant, and at the 5% level of significance. None of the yield spreads show strong explanatory power, with R2 values at 5% or below.
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Regression Results of Inflation Forecasting
	 
	 

	


	Explanatory Variables
	α
	β
	R2

	
	
	
	

	Near-term forward rate
	2.0594
	0.0740
	0.0427

	
	(0.1337)
	(0.5859)
	

	 
	
	
	

	10y to 2y spread
	2.3444
	-0.1584**
	0.0505

	
	(0.1454)
	(0.0777)
	

	
	
	
	

	10y to 3m spread
	2.1961
	-0.0217
	

	
	(0.1502)
	(0.0504)
	0.0383

	 
	 
	 
	 

	*Notes: Standard errors are in parentheses. The level of significance is indicated by the number of stars: * significant at 10%; ** significant at 5%; *** significant at 1%. Number of observations: 313.





[bookmark: _Toc32251671][bookmark: _Toc37338057]6.  Conclusion
[bookmark: _Toc32250770]The ability to forecast future economic conditions is extremely important to investors, policymakers, and consumers alike. Macroeconomic indicators, such as the yield curve, have historically been demonstrated to provide useful information about future economic activity and incoming recessions in the U.S., Canada, and other OECD countries. Inversions of the yield curve, whereby yields on short-term bonds exceed those of long-term bonds, have generally preceded recessions. Recent inversions in Canada and the U.S., as well as a global economic slowdown, have stimulated a dialogue about the potential for an imminent global recession and the usefulness of yield spreads and other macroeconomic indicators in predicting future recessions.
While the traditional long-term yield spreads, such as the ten-year minus the two-year spread and the ten-year minus the three-month spread, have a strong track record of forecasting recessions one year ahead, many experts have questioned whether they still have the same forecasting power given the low-interest rate environment most developed countries now find themselves in. The search for indicators useful at forecasting future economic conditions remains as vigilant as ever, given the growing complexities and challenges facing economies amid rapid globalization.
Against this backdrop, new indicators such as the near-term forward spread, developed by Engstrom and Sharpe (2019), have emerged to help better forecast incoming recessions and future economic activity. This novel indicator, which is the difference in the implied yield on a three-month Treasury bill six quarters ahead and that of a three-month Treasury bill today, is shown by the authors to have stronger predictive power than that of both the traditional long-term spreads in the U.S. 
This paper examines the predictive power of this near-term forward spread in Canada. The results show that the near-term forward spread has stronger predictive power than the traditional 10y-2y and 10y-3m yield spreads for forecasting a Canadian recession one to two years ahead, using both the C.D. Howe Institute recession dates and the ECRI recession dates. 
Similar results are found for forecasting real output growth. The near-term forward spread does a better job at forecasting real GDP growth in Canada 12-months ahead than the 10y-3m yield spread. Although the 10y-2y yield spread shows the largest effect, it is the near-term forward spread that has the highest explanatory power of the three spreads. The near-term forward spread, as well as the 10y-3m yield spread, show no predictive power for inflation in Canada for the time period used in the analysis.
The results of this paper are similar to the results of Engstrom and Sharpe (2019), who find that the near-term forward spread dominates both the conventional yield spreads in the U.S. for forecasting a recession, real GDP growth and equity returns 12-months ahead. The most notable difference in results is in the magnitude of the estimated effect, which is overall smaller for Canada than for the U.S.
Although the analysis of this paper found similar results to that of Engstrom and Sharpe (2019), there are important differences in the setup of each study. One difference is the span of the data used in each analysis. The U.S. yield curve data used by Engstrom and Sharpe (2019) is available from 1961, allowing for more recessionary periods to be used in the analysis. The Canadian yield curve data, on the other hand, is available from 1986, allowing for only two recession periods using the C.D. Howe Institute and the ECRI recession dates. The inclusion of the OECD recession dates may allow for more recessionary periods to be used in the analysis, but the methodology differs more substantially from the other two methods, which more closely resemble the methodology used by the NBER for U.S. recession dating.
Another key difference between the two studies is that different methodologies are used to construct yield curves that produce near-term forward rates. One of the most popular methods is the Nelson-Siegel-Svensson method. Extending the work of Nelson and Siegel (1987), Svensson (1994) includes an additional term to the function that generates yield curves and forward rates, allowing for more flexibility and an improved fit. This approach is commonly used by central banks of many developed countries, including Belgium, France, Germany, Norway, Spain, Switzerland, and Sweden (BIS, 2005). The analysis of Engstrom and Sharpe (2019) is based on yield curves derived using the Nelsen-Siegel-Svensson method (a function-based model), whereas this analysis is based on yield curves derived using the Merrill Lynch exponential spline (MLES) method (a spline-based model). As noted by Bolder and Gusba (2002), different estimation methods can produce considerably different yield curve shapes, which in turn can produce significantly different forward rate estimates. Further research using yield curves generated with the Nelson-Siegel-Svensson-method may help determine the ideal yield curve estimation method for producing near-term forward spreads with the strongest forecasting power.
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Regression Results of Historical Canadian Recession Forecasting from 1962 to 2019

	




	Explanatory Variable
	β
	p-value
	Pseudo R2
	Observations

	 
	
	
	
	

	10+y to 1-3y spread
	-0.0846***
	0.000
	0.2169
	629

	
	(0.0108)
	
	
	

	
	
	
	
	

	10+y to 3m spread
	-0.0902***
	0.000
	0.3048
	629

	
	(0.0121)
	
	
	

	 
	 
	 
	 
	 

	*Notes: Results are marginal effects that show the estimated increase in the probability of transitioning to a recession within the stated time horizon when the spread fell by one standard deviation from its mean. Standard errors are in parentheses. The level of significance is indicated by the number of stars: * significant at 10%; ** significant at 5%; *** significant at 1%.
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	OECD Recession Dating Component Series 
	 

	
Component Series (Unit)
	
Source

	
Deflated Monetary aggregate M1 (2010 cad)
	
Statistics Canada

	Interest rate spreads (% p.a.)
	Statistics Canada

	Inverted ratio of inventories to shipments
	Statistics Canada

	Stock prices: S&P/TSX composite index (2015=100)
	Statistics Canada

	Consumer - Confidence indicator (2015 = 100)
	Conference Board of Canada

	Manufacturing - Industrial confidence indicator (USA - PMI)
	Institute of Supply Management USA

	*Source: OECD (2020b).
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