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CAD Undervalued Relative to Fundamental Drivers

e In this report, we outline our ‘fundamentals-based’ model of the
USDCAD exchange rate estimated at a daily frequency over the past two
decades. Our model relies on four key pillars that explain to a very high
degree the evolution of the Canadian dollar exchange rate. These are:
oil prices, metals prices, US-Canadian interest rate differentials, and
market volatility (risk sentiment). The model’s specificity is augmented
with a broad measure of the value of the USD.

e  Our latest estimates suggest that the USDCAD exchange rate is
currently overvalued by around 2%, with the fundamental drivers
suggesting a ‘fair value’ of 1.22 USD per CAD.

o We also estimate a daily regime-switching model that indicates when the
CAD exchange rate exhibits increased sensitivity to broad market forces
(volatility and the US dollar index) as opposed to more traditional economic
fundamentals (price of oil and the interest rate differentials). Our model is a
helpful tool to explain the CAD’s performance during periods of heightened
market stress when core fundamental drivers play a supporting role to risk-
or safety-motivated movements in foreign exchange markets.

e According to the regime-switching model, the CAD is currently trading
well in line with its key determinants. The currency most recently
deviated from its core drivers during the March 2020 Covid-19 shock
when market volatility spiked to its highest since October 2008. Prior to
last year’s period of market turmoil, the regime-switching model had not
identified a significant deviation in the CAD from its core drivers since
early-2017, around the time President Trump was inaugurated.

1) THE FUNDAMENTAL PATH OF THE USDCAD

Having a daily model that estimates the fundamental path of the USDCAD is
important because it allows us to know, at any point of time, if the Canadian dollar
is over or undervalued relative to the US dollar. Our fundamentals-based
USDCAD model is built on four key pillars: commodity prices, interest rate
differentials, risk sentiment, and broad USD forces." In the long-run, the
equilibrium exchange rate is driven by relative currency demand which depends
on the trade balance (increased US demand for Canadian goods sees increased
purchases of Canadian dollars), the relative return on assets, overall USD
movements (whether it’s liquidity-driven or due to US global trade imbalances),
and haven-seeking demand for the US dollar.

1) Commodity prices:

a) WTI crude oil (chart 3). We include oil prices to account for the
importance of energy trade between Canada and the US. Canada
has consistently run a trade surplus in petroleum products trade with
the US so higher oil prices result in a relative increase in demand for
Canadian dollars, all else equal. Changes in the price of oil also
impact the attractiveness of assets in the Canadian energy sector
(whether it’s direct or indirect investment) and thus the CAD.

" See Appendix 1 for more details on the model generating the fundamental path of the USDCAD.
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i) WTI Crude oil dummy variable (2000-2013 = 0, 2014—pres. = 1). We find that the sensitivity of the
exchange rate to the price of oil declines starting around 2014, seemingly reacting with a lag to increased
crude oil production in the US (mainly shale). While the US’s deficit with Canada in oil has continued to
widen, the broad US crude deficit has narrowed significantly (chart 4, and chart 5 for US exports to
Canada)—thus reducing the multilateral impact of higher crude prices on the USD. Going forward, we think
that increased vehicle electrification and green energy efforts will likely see reduced reliance on oil and thus
a reduction in the sensitivity of the USD to its price. Similarly, Canada’s energy sector has since become a
smaller share of the country’s economy so fluctuations in oil prices have smaller reverberations on
Canadian assets.

b) Bloomberg industrial metals index (chart 6). This weighted basket of copper, aluminum, zinc, and nickel is included given
Canada’s trade surplus with the US in industrial metals, with a similar justification for the inclusion of crude oil prices.

2) Interest rate spreads:

a) 2-year and 5-year Canada-US yield differentials (charts 7 and 8). Higher Canadian yields in relation to the US
increase demand for CAD as investors seek higher returns in Canadian assets (all else equal). We include both the
2-yr and the 5-yr spreads to differentiate between shorter-term and longer-term investment horizons (note that 10-yr
spreads are less statistically significant, in comparison). The former may act as a close reflection of near-term policy
rate expectations while the latter points to expectations around how quickly the central banks will increase rates
relative to each other. A specification that excludes either the 2- or the 5-year spread results in a weaker fit over our
estimation horizon.

3) Volatility index:

a) The CBOE'’s volatility index (VIX) is used as a proxy for market risk sentiment (chart 9). Elevated volatility reflects
increased anxiety in markets and in risk-off periods the USD (and US assets such as Treasurys) tends to outperform
as investors flock to safety. The VIX is particularly informative in periods of high uncertainty in markets such as the
peak of the Covid stress in spring 2020 and around the collapse of Lehman Brothers in 2008.

4) The US effective exchange rate:

a) A broad dollar index (chart 10) is included to adjust for multilateral adjustments in the dollar that represent broad
international economic or financial conditions that impact USD demand. Integration in global markets means that the
CAD is relatively more sensitive to external rather than intrinsic drivers. If this variable is omitted, an alternative
model suggests that the CAD is currently significantly under-valued (suggesting a USDCAD value of around 1.10).

Chart 1 shows the USDCAD fundamental path since 2008 and chart 2 plots the disequilibrium between the USDCAD and its
fundamental path. As of November 16, 2021 the Canadian dollar is 2% undervalued relative to the US currency. A 2% deviation
is around the level where the exchange rate tends to begin to re-align closer to its fundamental value. Outside of the financial
crisis years, we count only eight episodes where the CAD has been undervalued by, or over, 2% and these rarely last more than
one month.

2) THE USDCAD DAILY REGIME SWITCHING MODEL

We estimate a regime-switching framework to identify periods in which the exchange rate’s response is driven by risk sentiment

vs periods where the Canadian dollar is driven by more intrinsic fundamentals (charts 11 and 12).% The risk-off periods are more
greatly influenced by movements in the broad USD index and the VIX, whereas fundamental periods are driven mostly by oil and
interest rates. According to the results, since the 08-09 financial crisis and its aftermath, the USDCAD has generally been in the

latter regime, that is less impacted by risk sentiment.

Oil prices and interest rate differentials play a relatively smaller role in short-term variations in the exchange rate in this risk-off
regime when compared to the other variables. The CAD'’s sensitivity to oil price fluctuations in relation to changes in VIX is
between 7 and 8 times larger in the ‘normal’ regime than in the ‘risk-off regime and a similar difference applies to the broad dollar

2See Appendix 2 for more details on the Regime switching model.
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Chart 9

CAD and CBOE Volatility Index (VIX)
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Chart 5
US Crude Oil Exports to Canada
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index; or, put another way, the VIX’s ‘role’ in relation to oil prices is 7 to 8 times larger in periods of heightened market anxiety
when compared to those of more orderly trading. Similar conclusions arise when comparing oil and interest rate differentials to
the broad dollar index. Counterintuitively, however, the CAD’s relative sensitivity to metals prices increases under risk-off settings
while one would think their influence would weaken alike oil prices; this may just be an estimation anomaly, or metals prices tend
to move more closely in line with the VIX and the broad dollar than oil prices during periods of market stress.

Based on Charts 11 and 12 we identify a handful of key periods when the USDCAD Chart 11
traded in the risk-off regime: Probability of Being in Regime 1
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while the VIX reaches its highest intraday level on record to date. The USD 0.8
appreciates by close to a third against the CAD but ‘only’ by less than 20% on 0.7
a broad basis.
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e The CAD briefly switched back to the ‘normal’ regime in the first half 0.5
2010 before the May flash crash led to increased volatility in markets 0.4
that kept the CAD somewhat on the defensive despite more 03
favourable rate differentials. 0"
2) 2011 Eurozone Debt Crisis: Market volatility jumped in the latter part of the 01
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Throughout this period, however, crude oil prices had a $25/barrel roundtrip, Source: Scotiabank Economics.
with the CAD generally missing out on the rebound.
Chart 12

3) 2015-2016 Stock Market Selloff, and early 2017: Period that included the
Chinese stock market crash, the collapse in crude oil prices, another Greek
debt scare, the Brexit referendum, and concluding with the 2016 election of
Donald Trump and the beginning of his protectionist presidency. Volatility
spiked on multiple occasions. 0.8
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4) Spring 2020 Covid-19 shock. The VIX surged to its highest point since the GFC 07
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According to the model, there is a 95% probability that we are currently in the 0.3
‘normal time’ regime in which the USDCAD is relatively more affected by oil prices
and interest rates differentials than flight to quality towards the US dollar or

multilateral adjustments in the currency. Note, however, that market volatility (VIX)
has yet to return to pre-Covid levels on a sustainable basis, which suggests ongoing 0.0
apprehension in markets regarding when the Covid crisis will end.
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APPENDIX 1: THE USDCAD DAILY FUNDAMENTAL MODEL

We use a cointegration approach to generate
the daily fundamental path of the USDCAD. We
tested many determinants of the CAD exchange
rate available at the daily frequency. The final
specification optimizes the fit of the model (i.e.
all regressors are simultaneously statistically
significant) and includes JP Morgan’s USD
effective exchange rate index, the price of oil,
metal prices, 2- and 5-years interest rate
differentials and the VIX (see table 1).

Where,

LERUS1: log of the US effective exchange rate.
RDIFF: US/Canada 2 years rates differential
(US minus Canada).

VIX: CBOE Volatility Index.

LWTI: log of the price of oil (WTI).
DUMOIL*LWTI: dummy equals to 1 after 2014,
LWTI is the log of WTI.

LMETAL: log of Bloomberg’s industrial metals
index.

US5R-CAN5R: US/Canada 5 years rates
differential (US minus Canada).

C: constant.

Table 1: Estimation of the Fundamental Path of the USDCAD (dependent variable:

log of the USDCAD)

Variable Coefficient Std. Error t-Statistic Prob.
LERUS1 0.6836 0.0255 26.8396 0.0000
RDIFF 0.0227 0.0052 4.3498 0.0000
VIX 0.0017 0.0001 18.0640 0.0000
LWTI -0.0250 0.0047 -5.3575 0.0000
DUMOIL*LWTI 0.0064 0.0008 7.5913 0.0000
US5R-CAN5SR 0.0407 0.0051 7.9588 0.0000
LMETAL -0.0420 0.0057 -7.4154 0.0000
C -2.7836 0.1337 -20.8145 0.0000
R-squared 0.9845 Mean dependent var 0.1553
Adjusted R-squared 0.9844  S.D. dependent var 0.1199
S.E. of regression 0.0150  Sum squared resid 0.8077

Long-run variance 0.0018

Source: Scotiabank Economics.
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APPENDIX 2: THE USDCAD REGIME SWITCHING MODEL

In the Markov Regime Switching Model we
allow the USDCAD short-term elasticities to
vary across two distinct regimes. Consequently,
in the short term, the effect of the price of all,
metals prices, interest rates differentials, the US
effective exchange rate, and the VIX on the
USDCAD are different across the two regimes
identified by the model. According to the results,
all the drivers affect the USDCAD in both
regimes with the same sign, but the magnitude
of their effects differs from Regime 1 to Regime
2. The first regime is relatively more affected by
oil prices and interest rate differentials and
Regime 2 is relatively more affected by
multilateral adjustments of the US dollar and
market volatility as captured by the VIX. Note

that we assume that the long run elasticities (i.e.

the error correction term based on our
fundamental path of the USDCAD) are the
same across the two regimes.

Where,

DLCAD: first difference of the log of the
USDCAD exchange rate.

DRDIFF: first difference of the US/Canada 2
years interest rates differential.

DVIX: first difference of the VIX.

DLERUS1: first difference of the US effective
exchange rate.

DLWTI: first difference of the log of WTI.
DLMETAL: first difference of the log of metals
prices.

_RESIDO1ER1: disequilibrium of the log of the
USDCAD relative to its fundamental level.

Table 2: Estimation of the Regime Switching Model (dependent variable: first
difference of the log of the USDCAD)

Variable Coefficient Std. Error  z-Statistic Prob.
Regime 1
DRDIFF 0.0528 0.0025 21.1417 0.0000
DRDIFF(-1) 0.0105 0.0025 4.1304 0.0000
DRDIFF(-2) 0.0019 0.0025 0.7729 0.4396
DRDIFF(-3) 0.0044 0.0025 1.7597 0.0785
DVIX 0.0007 0.0000 15.5157 0.0000
DLERUS1 0.6868 0.0253 27.1074 0.0000
DLERUS1(-1) 0.0807 0.0271 2.9790 0.0029
DLCAD(-1) -0.1691 0.0190 -8.8822 0.0000
DLCAD(-2) -0.0312 0.0146 -2.1314 0.0331
DLCAD(-3) 0.0039 0.0141 0.2752 0.7831
DLCAD(-4) -0.0175 0.0129 -1.3558 0.1752
DLWTI -0.0550 0.0032 -17.0741 0.0000
DLWTI(-1) -0.0081 0.0033 -2.4620 0.0138
DLMETAL -0.0139 0.0061 -2.2703 0.0232
LOG(SIGMA) -5.8204 0.0180 -322.7898 0.0000
Regime 2
DRDIFF 0.0175 0.0043 4.0593 0.0000
DRDIFF(-1) 0.0045 0.0041 1.1053 0.2690
DRDIFF(-2) 0.0056 0.0040 1.3795 0.1677
DRDIFF(-3) 0.0096 0.0040 2.3772 0.0174
DVIX 0.0009 0.0001 13.1480 0.0000
DLERUS1 0.9184 0.0637 14.4188 0.0000
DLERUS1(-1) 0.1862 0.0667 2.7913 0.0052
DLCAD(-1) -0.2423 0.0343 -7.0534 0.0000
DLCAD(-2) -0.0210 0.0266 -0.7885 0.4304
DLCAD(-3) -0.0091 0.0243 -0.3759 0.7070
DLCAD(-4) 0.0548 0.0244 2.2468 0.0247
DLWTI -0.0094 0.0048 -1.9574 0.0503
DLWTI(-1) -0.0055 0.0045 -1.2275 0.2196
DLMETAL -0.0629 0.0135 -4.6509 0.0000
LOG(SIGMA) -5.1179 0.0290 -176.5199 0.0000
Common
_RESIDO1ER1(-1) -0.0236 0.0042 -5.6467 0.0000

Transition Matrix Parameters

P11-C 5.7716 0.4398 13.1236 0.0000

P21-C -4.5318 0.4382 -10.3409 0.0000
Mean dependent var 0.0001  S.D. dependent var 0.0059
S.E. of regression 0.0039  Sum squared resid 0.0536
Durbin-Watson stat 1.9946  Log likelihood 15301.1800
Akaike info criterion -8.4471  Schwarz criterion -8.3906
Hannan-Quinn criter. -8.4270

Source: Scotiabank Economics.
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