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Abstract: The purpose of this study is to evaluate the economic interventions that took place during
the initial stages of the pandemic in 2020 in the US, Mexico, and Canada. These countries share
a free trade agreement that indicates their willingness to cooperate in economic terms with each
other and that they should adopt similar economic policies due to both their shared agreements
and proximity. However, the economic interventions adopted by two of the three countries were
not considered by the other, which makes for an interesting comparison. Interrupted time series
analysis is a quasi-quantitative method that has recently been used in evaluating policy during a
specific time. This study is interested in focusing on the economic interventions that were put into
practice in neighboring countries that have formed a free trade alliance named USMCA. The method
of a systematic analysis of interrupted time series will be used as a basis for organizing the article to
provide further validity to the study.
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1. Introduction

The economic interventions that were implemented under the effects of the COVID-19
pandemic aimed at adequately adjusting fiscal and monetary policy in Canada, the US,
and Mexico, which varied more than would have been expected. In the case of Canada and
the US, major stimulus packages were introduced and developed, whereas in Mexico, no
major package was rolled over during 2020 [1]. Canada and the US began introducing these
economic interventions as early as March of 2020, once COVID-19 began to significantly
affect families, individuals, and small businesses.

The proximity of countries is thought to have a spill-over effect that can probably
be observed in their ways of tackling certain common issues with similar policies. In
the case of Mexico and the US, their shared history is more evident in how they have
collaborated [2,3]. Additionally, Canada has had a historical connection with both countries,
but from a more reserved perspective. However, recently, with the rise of neoliberalism
in the early 1990s, the introduction of NAFTA, and the eventual evolution into USMCA,
all three countries have become economically interdependent in certain areas of economic
demand such as agriculture, technology, and the automotive industry, amongst others [4].
Such interdependence might be reflected in their GDP. These spillovers are part of the
ability or inability of a neighboring country to imitate and improve certain aspects of
another country. Economic crisis and volatility have required new models to be formulated
that will help analyze and understand the surrounding market. Innovation, economic
demand, government intervention, and the role of credit have been considered in recent
models of fiscal and monetary policies.

In the US, there were a total of 3,390,029 deaths, with an annual numeric change
of 535,191 and an annual percent change of 18.75%, which is the highest in the past
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100 years [5]. Of these deaths, 336,802 are confirmed and are probably due to COVID-19 [6].
The US response included mandatory unemployment insurance, and the Coronavirus
Aid, Relief, and Economic Security (CARE) Act of 2020, which added to discretionary
spending [7,8]. The Federal Reserve allowed for limited lending and extended credits to
banks for small businesses; provided short-term funding to state and local governments;
and supplied credit to larger enterprises [9]. This extreme credit policy has been fraught
with a lot of controversies but also with much acceptance, with some saying it is not
enough [10,11]. These responses have been blamed for a large-scale increase in bank
reserves, hence causing unwanted inflation today [12].

In Canada, the confirmed deaths of COVID-19 were 590,249 for the year 2020 [13].
Unlike the US, Canada has universal benefits and services, which include unemployment
protection. The Canada Emergency Wage Subsidy covered up to 75% of an employee’s
salaries [14]. Along with this subsidy, the Canada Emergency Response Benefit (CERB) is
provided for unemployed individuals including seasonal and part-time workers [15,16].
Additionally, support was provided for SMEs and corporations such as credit and liq-
uidity support that increased the deficit to CAD 325.5 billion or 14.8% of GDP, with the
federal government accounting for CAD 274.4 billion and the consolidated provincial
and territorial governments (PTLGs) accounting for a deficit of CAD 51.2 billion [17].
Canada’s response was bolder and faster than that of the US, mostly due to the existing
infrastructure that allowed for this and due to a unified view of the pandemic by the
Canadian government [18].

In Mexico, the federal government deferred the responsibility for the health system
and decision-making to local governments [1]. The confirmed COVID-19 deaths were
1.43 million in total for 2020 [19]. Some help for small businesses was introduced in
September of 2020 in terms of loan restructuring options and access to loans, and little to
no help was provided to the overall population [17]. The economic expenditure in 2020 for
a government avoiding spending at all cost amounted to no more than 0.4% of GDP to
support health care and 0.2% of GDP to protect household firms, with loans being offered
to formal workers and laid-off employees, which added up to 1.2% of the GDP [20].

2. Literature Review

The purpose of this study is to evaluate the economic interventions that took place
during the initial stages of the pandemic in 2020 in the US, Mexico, and Canada. These
countries share a free trade agreement that indicates their willingness to cooperate in
economic terms with each other and that they should adopt similar economic policies due
to both their shared agreements and proximity [21]. However, the economic interventions
adopted by two of the three countries were not taken into account by the other, which
makes for an interesting comparison.

Interrupted time series analysis is a quasi-quantitative method that has recently been
used in evaluating policy during a specific time. This provides an insight into its effects and
its intended consequences [22,23]. In addition, it has been used in measuring the impacts
of initiatives that would be the case of economic stimulus that changed the fiscal budget
and monetary policies during the 2020 economic chaos [24]. In the case of the year 2020,
certain events triggered reaction periods from various countries in regard to their economic
infrastructure, which was affected by the COVID-19 pandemic due to the implementation
of restrictions that were put in place to prevent its further spread using various approaches.
These policies initially included non-pharmaceutical and economic interventions [18]. This
study is interested in focusing on the economic interventions that were put into practice in
neighboring countries that have formed a free trade alliance named USMCA. A systematic
analysis of interrupted time series will be used as the basis for organizing this article to
provide further validity to the study [25].
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3. Data and Indicators

Indicators of the economic state for each country and the GDP were taken from Interna-
tional Monetary Fund (IMF) data and were retrieved from FRED from the quarterly GDP data
for 2018 up to 2021. There was a total of 192 observations that included the GDP, quarter for
time, intervention level, and the intervention’s trend, making it 64 observations per country.
Table 1 shows the GDP general statistics and variance levels per each country’s currency.

Table 1. Descriptive statistics.

Country Variables Obs. Median SD Var Min Max

US GDP 16 2.148 1.126 1.268 1.948 2.401

Mexico GDP 16 4.558 2.342 5.486 3.744 4.646

Canada GDP 16 5.218 1.697 2.881 4.630 5.354

4. Methodology

Interrupted time series analysis is a quasi-quantitative method that provides an insight
into the impacts of an intervention that is presented within a limited period [22,23]. As
mentioned before, it is a means of measuring the effects based on a Bayesian space and
time model in which the prior timing of the intervention and post-intervention data are
considered in the analysis [26].

In the case of the US, the time of the intervention was in the first quarter of 2020, which
was also the case for Canada, whereas for Mexico, such an economic intervention was
introduced in the third quarter of 2020. First, we take into account the structural linear
regression model for each country considering their observational data and the local linear
trend µ over time plus the statistical error.

yt = βt, 1GDPtUS ,1 + βt, 2GDPtUS ,2 + µt + εt

yt = βt, 1GDPtMX ,1 + βt, 2GDPtMX ,2 + µt + εt

yt = βt, 1GDPtCA ,1 + βt, 2GDPtCA ,2 + µt + εt

(1)

For structural times series models, the functions between a state and observation and the
previous state and observation are subject to Gaussian noise, which can be seen as follows:

yt = ZT
US−GDPt

αt−1 + ϵt, ϵ ∼ N(0, Ht)

yt = ZT
MX−GDPt

αt−1 + ϵt, ϵ ∼ N(0, Ht)

yt = ZT
CAGDPt

αt−1 + ϵt, ϵ ∼ N(0, Ht)

(2)

The following is the transition equation that links an internal state to each previous
internal state, which allows for the incorporation of seasonality.

αt+1 = Ttαt + Rt, ηt, ηt~N(0,Qt) (3)

We need to consider the local linear trend, which can be defined with the value of the
trend at a set time:

µt+1 = µt + δt−1 + ηµ,t (4)

This is followed by the slope at time t. The D refers to the long-term slope and by
doing so, balances the short-term information with information from the past.

δt+1 = D + ρ(δt − D) + ηδ,t (5)

The seasonality of the data is accounted for using quarters. Q represents the number
of quarters and t represents the observed response in the data. A value of q = 4 refers to the
four quarters per year that the data holds.

Yt+1 = −∑Q−2
q=4 γt−s + ηY,t, (6)
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To obtain the estimation accuracy in order to calculate the causal effect for each time
point, we need the overall posterior predictive density effect on the intervention, which is
measure in a pointwise impact.

ϕ̂i,t := ⟨ϕt|y1, . . . , ym, x1, . . . ., xm⟩∀t = n + 1, . . . , m; i = 1, . . . , 16 (7)

Finally, we need to calculate the absolute percentage estimation error to measure the
discrepancy between the estimated and the true impact in the intervention.

ai,t :=

∣∣ϕ̂i,t − ϕt
∣∣

ϕt
(8)

We set each intervention to be respective of the quarter that it was implemented in
between the years 2019 and 2021, while also conducting a counterfactual sensitivity analysis
based on the Brodersen et al., 2015 [26] model.

5. Results

As can be seen in Figure 1, for the US, the post-intervention response period shows
an average value of approximately USD 21.37 thousand. In the absence of intervention,
the response would be expected to be USD 21.57 thousand. A 95% confidence interval of
[USD 15.62 thousand to USD 28.00 thousand] was determined for this counterfactual predic-
tion. If we subtract the prediction from the observed response, it yields an estimated causal
effect on the response variable of USD −0.19 thousand with a 95% confidence interval of [USD
−6.6 thousand to USD 5.75 thousand]. When we sum up the individual data points during
the post-intervention period, overall, the response variable has a value of USD 106.7 thousand.
Had the intervention not taken place, we would expect a sum of USD 107.38 thousand with a
95% confidence interval of [USD 78.11 thousand to USD 139.98 thousand] for the prediction.
In relative terms, the response variable showed a decrease of −1% with a 95% confidence per-
centage interval of [−31% to positive 27%]. Although the intervention might have a probability
of causal effect of 55%, the probability of p = 0.4519. What this means is that although the
intervention might seem that it had a negative effect, the response variable, when considered
with the intervention period as a whole, has no statistically significant interpretation, which
might include the fact that there are factors that are unrelated to the intervention.

Figure 2 shows the case of Mexico. For Mexico the post-intervention period had a
response variable of an average value of approximately MXN 4.48 million and the average
response would be expected to be MXN 4.20 million. A 95% confidence interval between
[MXN −5.16 million and MXN 13.91 million] was found for the counterfactual prediction.
Subtracting this prediction from the observed response yields an estimate of the causal effect
response variable of 0.28M with a 95% confidence interval between [MXN −9.43 million
and MXN 9.63 million]. If we see each data point and sum each of them up, the response
variable is an overall MXN 4.48 million. Had the intervention not taken place, it would be
4.20 M, with a 95% confidence interval between [−5.16 M and 13.91 M]. If we put this in
relative terms, the variable showed an increase of 7%, with a 95% confidence percentage
interval between [−225% and positive 229%]. Although it seems that the intervention
caused a positive effect with a probability of causal effect at 54%, it is not statistically
significant at a probability of p = 0.4563.

Finally, Figure 3 shows the result for Canada, for which, during the post-intervention
period, the response had an average of approximately CND 2.01 million. We estimate the
absence of the intervention to have a response of CND 2.09 million. A 95% confidence
interval between [CND 1.75 million and CND 2.44 million] was found for the counterfactual
prediction. When subtracting this prediction from the observed response, it gives us
an estimate of causal effect intervention at CND −0.08 million, with a 95% confidence
interval between [CND −0.43 million and CND 0.26 million]. Summing up the individual
data points during the post-intervention period, the response variable has an overall
value of CND 10.04 million. Had the intervention not occurred, then the sum would
be CND 10.46 million with a 95% confidence interval between [CND 8.75 million and
CND 12.20 million]. In relative terms, the response variable showed a decrease of −4%,
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which was representative of a 95% confidence percentage interval of [−21% to positive
12%]. The probability that the intervention had a causal effect is estimated at 71%; however,
the probability p = 0.29453 means that it is, overall, not statistically significant.

Figure 1. US 2019–2021 quarterly GDP in USD with economic interventions in 2020.

Figure 2. Mexico 2019–2021 quarterly GDP in MXN with economic interventions in 2020.
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Figure 3. Canada 2019–2021 quarterly GDP in CND with economic interventions in 2020.

6. Discussion

The results of this study show that each intervention was insufficient in itself to
provide an adequate evaluation of its effectiveness and to share some of the views of what
was found in the OECD policy response to coronavirus (COVID-19) that was published
on January 22 [27]. A few reasons for the insufficient response include the major human
and financial cost that the pandemic gave rise to for some sectors and the fact that it has
been difficult to find evidence or to properly evaluate the overall impact and effectiveness
of each intervention. Certain studies are offering a way of inferring the effectiveness of
an intervention using various types of models [22,28]. The continuation of modeling and
evaluating the cost-effectiveness of policies in order to be better prepared for the future,
countries, especially those in regional free trade agreements like the US, Mexico, and
Canada, might help to strengthen cooperation and contingency policies for unexpected
shocks, partly due to the spill-over effect that is most likely to affect the region [2,3,21]. The
limitation of this study is looking at the effect of each sector within the countries, since their
trade might be stronger on some fronts than others.

Studies have proposed that during a situation of economic crisis, government inter-
ventions, specifically economic ones, can benefit the most vulnerable during a crisis [29,30],
especially if they are targeted toward suffering sectors and groups that are affected
harder [31,32]. Support for local banks can help provide loans, restructure payments
and provide various subsidies that can benefit individuals and business owners, hence
stimulating economic activity [11,33,34]. Some studies argue that such fiscal policy and
monetary policy changes made during difficult times have a long-term effect and are of
more benefit during trying times. In the case of the US and Canada, there are criticisms of
racial and discriminatory disparities during COVID-19 [12,35], however, in the case of Mex-
ico, it would need further study as to which population was most affected by COVID-19.
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7. Conclusions

In the study, the US, Mexico, and Canada were evaluated on their economic response
to COVID-19. Evaluating interventions provides a cost-effective analysis of what policies
impacted its ability to recover sooner rather than later. In addition, it provides insights
as to what needs to be improved in the future in similar regional trade-block countries,
such as the US, Mexico, and Canada. Although it is still too soon to judge the results of
the interventions, in the case of Mexico, in which the avoidance of spending provoked a
lack of meaningful intervention, what can be analyzed is that the impact and nature of the
contagion, which should be considered when opting for certain interventions.
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