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Abstract

What are the main narratives among the public regarding the future course of the Colombian economy, and how do
they compare to those of the Central Bank of Colombia? Macroeconomic forecasts collected through surveys
mainly assess observable variables; therefore, they offer little understanding of underlying narratives. Our study
used a semi-structural general equilibrium model as an interpreter to infer the shocks behind Colombian economic
analysts’ forecasts in the Monthly Expectations Survey (MES), and thus, unravel their implicit narratives. Those
narratives were compared to those implicit in the Central Bank’s forecasts for each MES release at our
disposal, covering a sample from 2020 to 2022. Analysts’ narratives were qualitatively similar to those of the
Central Bank. In particular, analysts broadly agreed with the Central Bank’s view that the 2020 economic
recession was driven more by demand than supply factors, and that in 2021, inflationary pressure was
explained by demand recovery and adverse cost shocks. We observed that, over time, there was a tendency for the
narratives of the public to converge with those of the Central Bank, which appeared to be an ‘early mover’ in
response to economic shocks.
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1 Introduction

Central banks” monetary policy actions are based on their view about the structural
forces driving the economic outlook. Thus, central banks routinely and carefully craft
the narrative surrounding their economic projections. A fundamental element of the
narrative for policy decision making is the discussion of the nature and persistence of
shocks that trigger economic fluctuations,! given that different features of such shocks
may require different policy responses (e.g. Clarida et al. (1999); Woodford (2010);
Ravenna and Walsh (2006)). Moreover, central banks publicly communicate their views
on the economic outlook along with the narrative surrounding them, aiming to anchor
expectations, as the response of the economy to policy actions depends crucially on the
expectations of economic agents, such as households and firms (Coibion et al., 2020).

Recently, economic literature has shown that communicating narratives is not
only necessary to stabilise expectations? but also influences agents’ decision-making
(Coibion et al., 2022; Lamla and Vinogradov, 2019; Giirkaynak et al., 2004), as central
banks convey information to the public.® Furthermore, recent papers (Shiller (2017);
Andre et al. (2021a)) have highlighted how the economic agent’s narratives are pow-
erful drivers of their expectations and can thus greatly influence economic dynamics.
Therefore, it is important for central banks to track economic agents’ narratives and,
potentially, assess how related they are to these banks’ own narratives. Unfortunately,
the economic agents’ narratives (e.g. their views on the shocks expected to prevail in a
certain economic environment) are rarely communicated and cannot be easily inferred
from forecasts collected through surveys conducted with households, firms, researchers,
or financial market analysts. Indeed, the bulk of macroeconomic expectations comes
from surveys asking for endogenous aggregate macroeconomic variables, which offer
little understanding of the narratives behind those expectations.

This paper sets up a framework to extract the underlying narratives from quan-
titative forecasts of central banks and economic agents, and applies it to the Colombian
economy. We used a parsimonious small open economy (SOE) macroeconomic model
capturing the core economic relationships characterising modern macroeconomic theory
(Gali (2015); Woodford (2003)) to translate forecasts into narratives. More specifically,
we applied the model to derive the shocks driving the economic projections of the Cen-
tral Bank of Colombia (CBC) and a set of economic agents. These shocks and their
magnitudes are our interpretation of the narratives behind said projections.

Modern macroeconomics focuses on identifying primitive exogenous forces, or ‘shocks’ generating
business cycles (Ramey, 2016).

2As Eusepi and Preston (2010) suggest, communication is as important as monetary policy actions.
See Blinder et al. (2008) for a survey.

3Papers such as Jarociiski and Karadi (2020) and Nakamura and Steinsson (2018) highlight that
monetary policy surprises contain information about a central bank’s economic outlook assessment.



The exact identity of the economic agents captured in macroeconomic models
is still subject to debate in the literature (Coibion et al., 2018; Weber et al., 2022).
For Colombia, owing data limitations, we used as a proxy for expectations of economic
agents those of professional forecasters (hereafter we use professional forecasters and
analysts interchangeably), which are collected quarterly and available for a short but
interesting period that goes from January 2020 to the present.? The outcomes of our
analysis span several dimensions, covering projections in different survey releases, vari-
ous projection horizons, a cross-section of professional forecasters, and a set of economic
shocks. To summarise our results, we examine the evolution across survey releases and
over forecast horizons of (i) the CBC’s narrative and (ii) a comparison of the latter
with the cross-sectional distribution of professional forecasters’ narratives.

Professional forecasters’ mean narratives were qualitatively similar to those of the
CBC, and, in general, quantitative differences were also relatively small. For example,
professional forecasters and the CBC agreed that demand shocks were the main driver
of the recession brought about by COVID-19 and of the early part of the recovery, while
supply and foreign demand shocks were weighing down output growth the whole time.
In addition, they also agreed that inflationary pressures in 2021 were both the result
of less contractionary demand and significant adverse cost-push shocks, and that the
latter were expected to persist through 2022.

In spite of this agreement between the CBC and the professional forecasters’
mean narratives, the assessment of the cross-sectional distributions of professional fore-
casters’ narratives shows dissent among analysts regarding shocks magnitudes. This
quantitative disagreement came along, however, with a broad consensus about the gen-
eral narrative (i.e. signs of shocks). Notably, the CBC appears to be an early mover
in many cases. In fact, when the assessment of the Central Bank (both in terms of
the outlook for observable variables and of the underlying shocks) lies at the tail of
the analysts distribution; subsequently, we observed a clustering of the analysts’ views
towards those of the CBC. This may be interpreted as suggestive evidence that the
CBC’s narrative is at least one driver of analysts’ narratives.

Notice that the cross-sectional dispersion in the analysts’ narratives provides a
measure of ‘market uncertainty’ prevailing in a specific economic environment. This is
relevant because it has been recently highlighted how uncertainty is a potential ampli-
fier of the effects of economic shocks (Bloom et al., 2018; Alessandri and Mumtaz, 2019)
or, at times, by itself an exogenous trigger of economic dynamics (Basu and Bundick,
2017; Kozeniauskas et al., 2018) or shocks’ persistences (Kozlowski et al., 2020).> For
instance, Fernandez-Villaverde et al. (2011) showed that uncertainty shocks can account

4The cut-off date for the exercises in our study was January 2022.

5See Fernandez-Villaverde and Guerrén-Quintana (2020) for a review of the literature on uncertainty
shocks and business cycle research or Castelnuovo et al. (2017) on the role uncertainty plays for a
number of several countries’ business cycle.



for a significant share of the aggregate role of uncertainty in several countries’ business
cycle fluctuations, and Carriére-Swallow and Céspedes (2013) found that downturns
followed by uncertainty shocks are worst in emerging economies. Also, tracking mar-
ket uncertainty is relevant, since recent studies have shown that the impact of policy
actions differs when uncertainty is higher (Aastveit et al., 2017; Bekaert et al., 2013,;
Bloom et al., 2018). The sample available to us is relatively small; however, over time,
the method we have devised will allow to study whether economic environments char-
acterised by specific expected shocks are conducive to a greater economic uncertainty:.

To the best of our knowledge, this is the first study to compare economic agents’
narratives with that of a central bank. To achieve our aims, we employed quantitative
survey data to obtain consistent narratives explaining macroeconomic expectations.
Recent literature emphasises the importance of knowing agents’ narratives regarding
the sources of economic fluctuations (Andre et al., 2021b). Specifically, Shiller (2020)
noted the need to collect a time-series on agents’ narratives. However, obtaining such
information is costly and entails some difficulties related to the methods for analysing
qualitative survey answers (Pesaran and Weale, 2006; Shiller, 2020), or such analysis
might even be inconsistent with quantitative projections (Batchelor, 2009; Stanistawska
et al., 2021). Furthermore, how comparable even an adequate survey of narratives would
be to a central bank’s narrative is unclear in the current literature. Interpreting forecasts
through the lenses of an invariant model not only exploits already collected surveys,
to obtain narratives that are consistent with the reported forecast variables, but also
makes narratives comparable across agents.

In addition, to show that our estimated semi-structural model, albeit relatively
stylized, appropriately captures the properties of the data, we performed an empirical
validation exercise comparing the model with a fully empirical benchmark. In particu-
lar, we compared the model’s in-sample shock decomposition and its impulse responses
to shocks (IRFs) to those of a state-of-the-art vector autoregression (VAR) model (Lit-
terman, 1979; Doan et al., 1984; Banbura et al., 2010; Giannone et al., 2015), estimated
using Bayesian techniques® on data of Colombia and the US. We use the US data as an
empirical proxy for the rest of the world. The similarity across shock decompositions
and IRFs suggests that the parsimony of our macroeconomic New Keynesian model
does not undermine its ability to adequately capture the empirical properties of the
data.

Recent research has made an effort to collect data on economic agents’ narra-
tives. For instance, Andre et al. (2021a,b) surveyed households, firms, and economic
experts to understand drivers of inflation. They find that experts often mention both
demand- and supply-side factors, although their study is limited to a qualitative anal-
ysis of shocks on behalf of the survey respondents. Our approach is related to this
work, as we aimed to obtain economic agent’s narratives; however, our work also al-

VAR was estimated using the BEAR Toolbox.



lows us to quantitatively compare shocks magnitudes. We also identified sources of
discrepancy between narratives, the evolution through time of those narratives, and
the disagreement regarding the contributions of different shocks in explaining the main
macroeconomic variables such as inflation and GDP growth.

Our paper is also related to recent work trying to interpret the drivers of fore-
casts. For example, Gomez-Pineda (2020) used a univariate filter to gauge the depth
and size of the COVID-19 recession by decomposing GDP into forecast’s trend and
cycle. In contrast, our study employs a general equilibrium model to extract shocks
and latent variables from forecasts and compare them across agents and the central
bank. Another example is provided by Yoko and Yoshihiko (2013), who constructed
a model to decompose the total factor productivity into supply/productivity, demand
and other shocks using the gap between the actual production and productive capacity.
Nonetheless, they did not exactly extract narratives from projections, as we have done,
nor is their model a general equilibrium model as ours.

The remainder of the paper is organised as follows. Section 2 presents a more
detailed description of the procedure we used to filter forecasts from economic analysts
and the CBC. This section also explains how the high-dimensional information set was
organised to summarise the results. Section 3 briefly describes the model, explains its
calibration and estimation process, and presents the estimation and comparison with
a state-of-the-art VAR. Section 4 includes details of the MES and the CBC’s forecast
data, and the empirical results are presented in Section 5. Finally, Section 6 concludes
the paper.

2 Interpreting Survey Expectations

The aim of our method was to elicit the narratives underlying the forecasts of policy-
relevant variables. Specifically, we summarised such narratives by extracting the shocks
driving these variables’ outlooks. The shocks are the driving forces implied by an eco-
nomic model (‘the interpreter’) for the macroeconomic variable forecasts of the public,
and were derived by applying Kalman Smoothing techniques. The shocks and their
transmission traced via the theoretical model helped us to unravel the implicit narra-
tive underlying the macroeconomic forecasts. The methodological approach of filtering
macroeconomic expectations could be considered a reverse engineering approach, be-
cause the model is used to interpret forecasts in terms of shocks, contrary to the more
standard use of models to produce forecasts.

Notably, the stories are a function of a model selected to explain the economic
outlook. Hence, the recovered narratives are not necessarily those that analysts con-
sidered, but rather those that conform to a specific, although economically rigorous,



framework. In our case, the interpreter used to unravel stories for the Colombian econ-
omy was the canonical SOE New Keynesian semi-structural model of the IMF, proposed
by Carabenciov et al. (2008b), which we estimated for the Colombian economy.”

We selected this model as the interpreter because it is parsimonious and based
on the standard core thinking in macroeconomics. The equations of our model are also
embedded as the core economic relationships in the models of most policy institutions
and most central banks (e.g. the CBC). In addition, a convenient feature of this model
is that it allows for the estimation of relevant latent variables, such as the implicit
output gap in each forecast, which is a valuable estimate of the balance between supply
and demand shocks.

Furthermore, the fact that it is a semi-structural model and, in particular, that
its parameters are not bounded by all the cross-equation restrictions of a fully micro-
founded model, allows our parameter estimates enough flexibility to capture empirical
relationships in the data. The generality and empirical flexibility of our framework
slightly alleviate, although not completely dispel, the concern that our model is not
necessarily the one used by analysts when considering the Colombian economy. Further
demonstrating the empirical validity of our approach, we highlight that the estimated
SOE model displays very similar IRFs and historical shock decompositions to those
of a state-of-the-art Bayesian vector autoregression BVAR model for Colombia we es-
timated.® This resemblance suggests that our theoretical model may be a plausible
characterisation of how the CBC and professional forecasters think about the Colom-
bian economy.

As mentioned above, we used the model to filter a set of forecasts produced by
the CBC and analysts. The latter was collected in the MES, conducted by the CBC.
The MES collects forecasts reported by economic research departments of financial in-
stitutions participating in the local market.” This survey suits our purposes, given
that these analysts report a sufficient number of variables to depict a very stylised
macroeconomic equilibrium in an SOE: GDP growth, headline inflation, exchange rate,
and monetary policy interest rate. These variables are also forecasted, and some pub-
lished, by the CBC in its Monetary Policy Report. On top of that, MES respondents
remain the same, providing a certain level of consistency in examining the market’s
macroeconomic perspectives and their implicit shocks over time.

Our analysis included a comparison of the narrative of the CBC with those of the
analysts, which we performed in two steps. In the first step, the narrative of the CBC in
a given release was captured by the shock decompositions of the main macroeconomic
variables. We assessed the evolution of its narrative by filtering forecasts made at

"Note that we chose a standard New Keynesian model, but any other model could be used to
interpret expectations.

8Details on the BVAR estimation are found in Section 3.

9More specific details about the MES are presented in Section 4.



different moments of the year (consistent with the MES releases and Monetary Policy
Report publications), thereby obtaining the evolution of the CBC’s macroeconomic
narrative over time.

In the second step, we filtered the analyst forecasts through our economic model.
This procedure led to a high-dimensional database. The results contained M variables,
including the reported and latent variables yielded by the model, K forecast periods, ¢
shocks for each of the N survey respondents plus the CBC. We performed an intertempo-
ral analysis of narratives and expectations and, thus, the information set { M, K, 9, N'}
repeats for X releases of the MES.

In should be noted that the mean or median narrative does not correspond to
a specific analyst’s set of forecasts. Instead, the resulting variables consistent with the
median shocks will likely differ across all analysts’ projections. To thoroughly assess the
dispersion of the macroeconomic perspectives implied by all the forecasts reported in
the survey, we compared the CBC to the analysts distributions. Furthermore, limiting
the analysis to only the median macroeconomic outlook is especially problematic during
the COVID-19 shock, given that uncertainty rose significantly during this period, as
documented by Baker et al. (2020). Therefore, we assess market’s uncertainty as the
cross-section dissent among analysts’ point forecasts. We first compared differences in
analysts forecasts, both among them and with respect to the CBC. Afterwards, we
compute the distributions of the cumulative contributions of each shock to each of the
considered endogenous variables in every period.

Unravelling the implicit shocks in the forecasts produced by the CBC and the
analysts has at least two benefits. Primarily, we were able to quantitatively compare
narratives by comparing shock sizes. It was then possible to pinpoint the sources of
disagreement in the market as the different types or magnitudes of the shocks featuring
wider distributions. Accordingly, we could assess if all market agents shared the CBC’s
narrative and how similar their narratives are. Furthermore, the dispersion around
the median shock contributions of the market to a given variable provides information
about the shocks accounting for markets’ uncertainty. This could provide suggestive
messages of higher correlation of certain shocks and greater uncertainty, even if this
cross-section measure of uncertainty underestimates true market’s uncertainty. Finally,
we were able to track the evolution of analysts’ disagreements over time by assessing the
dynamics of the distributions of shocks contributions across the different MES releases.



3 The Interpreter

3.1 Model Structure

As the interpreter of forecasts we used a semi-structural New-Keynesian model for
an SOE based on the canonical model of the IMF (Carabenciov et al., 2008a), which
features a similar and simpler structure than the CBC’s official “4GM” model described
in Gonzélez et al. (2020). This more parsimonious set-up was sufficient to interpret
the variables reported in the survey, and was in itself an additional contribution of this
study, particularly to the literature on macroeconomic modelling in Colombia.

We divided our model into four blocks, broadly related to the four macroeco-
nomic variables reported in the MES.! The first block consists of the IS curve and the
potential output, the second consists of a hybrid Phillips curve for headline inflation,
the third is an uncovered interest parity (UIP) between local and foreign interest rates,
and the fourth describes the monetary policy rule.

IS curve and potential output

The output y; is defined in terms of a cyclical component y; (output gap) and a
trend 7, (potential output). Therefore, output is defined as:

e =T, + U (1)

The annualised potential output growth and quarterly output level can be expressed,
respectively, as:

Agt = pAgAyt—l + (1 - pAg>Ayss + GtAy (2)
_ Ay, 5
Y =Yg+ Tt + € (3)

Equation (2) describes the law of motion of potential growth, which depends on its past
AY,_,, the long-term growth rate Ay,,, and shocks to potential growth etA Y. Further-
more, equation (3) describes the level of potential output, contemplating an additional
shock to the potential output level €/ that captures permanent effects on potential
output. The latter is particularly relevant in times of crisis, when productive capac-
ity might have a secular downfall. Henceforth, these two shocks will be referred to as
supply shocks.

10The reported variables are GDP growth, annual inflation, monetary policy interest rate and ex-
change rate.



The cyclical component is modelled through an IS curve:
0 = B — B2MCT, + Baf; + €' (4)

The output gap g; is allowed to display inertia, captured by 7;_1, and depends on a
demand shock eft. It is also a function of the foreign output gap y;, that captures the
dynamic of foreign demand, and of a real monetary condition index MC'I;. The MCI,
captures changes in the business cycle derived from both, the real interest rate gap 7,
and the real exchange rate gap Z;, according to the following equation:

MCI, = Bty + (1 — Ba)(—2) (5)

The real interest rate gap measures the effects of monetary policy on aggregate
demand, while the real exchange rate gap captures the expenditure switching effects as
a consequence of changes in the real exchange rate.

The output gap reflects the dynamic of the aggregate demand and it is an indi-
cator of the business cycle. A negative gap indicates economic slack, while a positive
one signals an overheating economy. Notably, when taken together, equations 1 and
4 imply that the output gap summarises the net balance between supply and demand
shocks.

Hybrid Phillips curve

The short-term aggregate supply is modelled through a New Keynesian Phillips
curve that links the inflation rate with the real marginal cost:

T = Q1 T¢_1 + (1 — Oél)]EtTf't+1 + OéQRMCt + Ezr s (6)
RMCt = Olggt + (1 — ag)ﬁt . (7)

The annualised quarterly inflation 7; depends on its lag 7;_1, expected inflation F;m; 1,
the real marginal cost RM (', and a cost-push shock €]. The real marginal cost responds
positively to the output gap and real exchange rate gap.

Determination of the Nominal and Real Fxchange Rates

Nominal depreciation is modelled using the UIP condition:

1
Asy = (i — iy + prem)z +gls (8)

where As,; is the nominal depreciation, ; is the FED funds rate, ¢, is the monetary
policy interest rate, prem is a constant risk premium, and ! is an idiosyncratic shock
to the UIP condition.



Regarding the real exchange rate z; one can identify a trend Z; and a cyclical
component z; following:

Zt = 3,5 + ZAJt (9>
AZp = pasAZi + (1 — paz) AZus + 6,7 (10)
Finally, the nominal and real depreciation are related through:

AZt = ASt + 7'1':< — T (11)

Monetary Policy Rule and Interest Rates

The monetary policy rate depends on its lag i; 1, the neutral nominal interest
rate 7;, the output gap, the one year ahead deviation of annual inflation expectations
from its target Eymi, — E;7i,,, and a monetary policy shock €i. The parameter p; is
the smoothing coefficient, and 1, and v; are the weights of the deviation of inflation
expectations and of the output gap, respectively, on the monetary policy rate:

iy = piti—1 + (1 — pi) [gt + wﬂ'<Et7riA+4 - Etﬁf+4) + 1y @t} + €. (12)

The neutral nominal interest rate is defined by Fisher equation 4, = 744 % 41,
where 7 is the neutral real interest rate and E;m;; are the inflation expectations one
quarter ahead. Therefore, the long-run depreciation will be constant and provided by
AZ =7 — 7" + prem, where 7™ and AZ are the US neutral real interest rate, and the
depreciation of the real exchange rate trend, respectively.

Foreign variables

The rest of the world is considered in the model through four macroeconomic
US variables. These variables follow the exogenous processes below:

05 = py iy + el (
W: = pﬂ*ﬁz—l + (1 - pw*)ﬁ* + 6?* (14
it = pirii o+ (1= pi) (T + 4% By ) + € (

(

* ok *
ry =1y —4x Bymp

—_
ot
~— ~— ~— ~—

where 7; is the US CPI headline inflation and 7} is the ex-post real interest rate.

10



3.2 Estimation

We adapted the model to the data following a two-step procedure. First, we calibrated
the parameters describing the model’s long-term equilibrium, the Taylor Rule coeffi-
cients, and the persistence coefficients of the AR(1) exogenous processes. This decision
was made considering there is an official semi-structural model of the CBC described
in Gonzéalez et al. (2020), which is common knowledge for the sample of analysts in
our study. While that model has greater complexity, its core features are similar to
our model because both are based on Carabenciov et al. (2008b). Accordingly, the set
of parameters mentioned above should not be altered with the model’s structure. For
instance, the steady state of the inflation target or of the GDP growth are publicly
and actively disclosed by the CBC. Similarly, the official model of the CBC also broad-
casts the view of the CBC’s technical staff on what could be the reasonable systematic
monetary policy response to headline inflation and output gap in Colombia.

Despite these similarities between our model and that of the CBC, some relevant
differences exist, which led to the second step followed to set the values of the remaining
parameters. We estimated the coefficients of the IS and hybrid Phillips curves, as well
as the standard deviations of the exogenous variables. It was necessary to estimate
these parameters because the official model of the CBC does not have one equation for
headline inflation, but rather several different equations for its sub-components, and it
also features a different, richer structure of exogenous shocks than our model.

Specifically, we applied a Bayesian approach to estimate our model for this sec-
ond group of parameters. For the estimation, we used quarterly data from 2003Q1
to 2019Q4 of GDP (constant prices, chained and seasonally adjusted), headline CPI,
monetary policy rate, inflation target, nominal exchange rate (USD-COP), FED funds
rate, US headline CPI, and an estimation of the US output gap. The last variable
was calculated off-model using a Hodrick-Prescott filter (lambda = 1600) on the US
GDP level (constant prices, chained and seasonally adjusted). Table 2 in Appendix
7.1 summarises the obtained posterior modes, as well as the prior distributions, means,
and standard deviations used for the set of estimated parameters. These estimation
results are broadly in line with those obtained by Carabenciov et al. (2008a), Andrle
et al. (2013), and Charry et al. (2014).!! The Appendix also provides graphs depicting
the prior distribution and posterior mode for each estimated parameter, to more clearly

HTn the estimation, we addressed the identification problem between potential output level and
potential output growth shocks by using the former only during volatile periods. We defined 2008(Q2-
2008Q4 as volatile periods. Only the standard deviation for the potential output growth shock was
estimated because there were too few volatile episodes to properly estimate shock to the potential
output level. The standard deviation of the shock to potential output level was calibrated before the
Bayesian estimation, such that the share of its standard deviation relative to the sum of the standard
deviations of both shocks to potential output was inside the 0.175-0.75 range proposed by Gomez-
Pineda (2020). Given that this estimation might change the initial calibration, the process needed to
be repeated until it converged. We obtained a 0.2407 value that fitted inside the reference range.

11



present how informative both the data and the priors were.

3.3 Historical comparison to Bayesian VAR

The model used to interpret analysts’ expectations features a very stylised macroeco-
nomic structure to describe an SOE like Colombia. Although this structure stems from
the standard core thinking in macroeconomics, it still imposes some restrictions on the
data. These restrictions facilitate the translation of forecasts into economic narratives,
given that they allow for interpretations of the exogenous forces driving the economy.
However, some doubt may remain on the ability of the model equations to provide an
appropriate empirical description of the Colombian economy. Thus, there is a trade-off
between economic tractability and the weight of raw data on the results.

In this section, we compare our semi-structural model’s empirical validity to a
two-country BVAR for the US and Colombia estimated using the BEAR toolbox of
Dieppe et al. (2016). After estimating the BVAR, we used a few, rather standard zero
and sign restrictions to identify a set of shocks that is, in principle, broadly comparable
to the shocks in the semi-structural model described above. These restrictions are sum-
marised in Table 3 of Appendix 7.2. We compared the historical shock decompositions
of GDP and inflation in Colombia from the BVAR and the semi-structural model to
check if the less restrictive BVAR representation of the economy provides similar re-
sults to those of our theoretical model; if that were the case, it would suggest that the
theoretical restrictions embedded in our model do not undermine its ability to explain
the data.!?

More specifically, we estimated the BVAR using US variables (FED Funds Rate,
CPI, and GDP) and Colombian variables (Nominal Interest Rate, Nominal Exchange
Rate (USD-COP), CPI, and GDP). We assumed block exogeneity to reflect the fact that
Colombia is an SOE and its country-specific economic dynamics do not affect those of
the US. We conducted the estimation with the same sample used for the semi-structural
model: 2003Q3-2019Q4 with quarterly data. The estimation suffered from the curse
of dimensionality since the sample was not very large and the BVAR included seven
variables with five lags and admitting constants for each one. We addressed that issue
using Bayesian shrinkage, as suggested in Banbura et al. (2010). In particular, inspired
by Litterman (1979), Doan et al. (1984), Kadiyala and Karlsson (1997), Giannone
et al. (2017), Doan et al. (1984), Sims (1996), Sims (2000), Sims and Zha (1998), and
Giannone et al. (2015) the prior distributions were taken from the Independent Normal-
Wishart family, and we shrunk the coefficients on the BVAR lags towards those of
the Random Walk model. As is customary, we also shrunk more the coefficients of

12\We also compare the IRFs of both models but omitted those in the paper for brevity. However,
they lead to the same conclusions as the historical decompositions.
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more distant lags. The block exogeneity restrictions, according to which the lags of
Colombian variables do not influence the US variables, were enforced by very strongly
shrinking towards zero the coefficients of the Colombian variables lags in the US variable
equations.!> The hyperparameters of the estimation were set to the standard values
from the literature just referenced, as shown in Table 4 of Appendix 7.2.

This state-of-the-art BVAR serves as a credible empirical benchmark for the
semi-structural model for several reasons. First, it admits more general linear relation-
ships among observed variables than the model. Second, the BVAR is estimated in
levels to allow for potential common trends, in sharp contrast to the semi-structural
model. Third, the block exogeneity for US variables in the BVAR is an imposition on
the data, but a less stringent one than the assumed orthogonality in the model among
these foreign variables. Fourth, the BVAR considers a large number of lags, which can
capture correlations among variables further apart in time.

Figure 1: Historical Shock Decompositions: BVAR Versus the Model
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13We then also put zero contemporaneous restrictions on US variables when we identified the Colom-
bian shocks.
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The comparison between the BVAR and the model is presented in Figure 1.
Notably, the graphs show that, by and large, the stories regarding economic activity
and prices were the same in the period considered. Foreign and local demand reg-
ularly explained the booms and busts in GDP, while supply shocks had a markedly
predominant role in inflation. The BVAR features different trend components than
the semi-structural model, explaining why cyclical annual inflation never reached the
negative values of the BVAR, and cyclical real GDP growth was more volatile in the
BVAR. Nonetheless, the qualitative behaviour and, more importantly, the main drivers
explaining it, appear to be similar between models.

Although the semi-structural model tends to assign a smaller share of volatility
to foreign shocks, this is a predictable result, given the assumption of orthogonality
among them, and is in line with what Justiniano and Preston (2010) have documented.
Finally, a very relevant by-product of this empirical validation is in itself the BVAR
for the Colombian economy, which is, to our knowledge, the only VAR for this country
with the state-of-the-art features we considered. It can surely be easily replicated going
forward and employed as a useful benchmark for future macroeconomic empirical work
in Colombia.

4 Forecast Data

This section provides specific information on the survey used to collect expectations of
professional forecasters and the data of the CBC’s forecasts to be interpreted using the
model. For each quarter analysed, the data fed to the model included eight quarters of
forecasts plus the historical data that is common for the CBC and all the professional
forecasters, although the sources for their forecasts differ, as explained below.

For professional forecasters, the main source is the MES, which was designed by
the CBC and surveys the research departments of financial institutions participating
in the local market and economic research centres regarding their real GDP growth,
headline inflation, nominal exchange rate, and monetary policy interest rate forecasts
for a given horizon. Despite the frequency of the MES, the researchers report their real
GDP growth forecast only at the end of each quarter. Therefore, the forecast set is
complete only in the surveys conducted during the first month after each quarter ends.
Thus, we selected these months for the analysis.

As explained in Section 3.1, the SOE model considered the US as a proxy for
the rest of the world, but the MES does not ask analysts to report their forecasts for
foreign variables. However, these are an important source of information for the model
and need to be included to better identify the sources explaining the macroeconomic
forecasts collected in the MES. Therefore, we assumed that the consensus of the daily
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reported Bloomberg survey is common information for all professional forecasters.*

Regarding the main source of information on the CBC’s projections, we used the
Monetary Policy Reports published in the same months as the related MES releases.!?
However, to maintain the same data set between the CBC and the analysts (i.e. enter
the same set of variable forecasts into the model), we used some non-public data on
CBC projections. Table 5 in Appendix 7.3 outlines the information sources used for
the forecasts of the analysts and the CBC.

To conduct a proper intertemporal analysis of the market’s macroeconomic out-
look and a proper general equilibrium assessment, we constructed a balanced panel
in relation to analyst and release dimensions. This type of panel is desirable for two
reasons. First, to conduct a general equilibrium analysis, it is necessary to have the
complete set of variables that describe said equilibrium for an SOE. Therefore, to allow
the model to properly identify the shocks behind a given forecast, we only considered
analysts that fully reported the set of four domestic macroeconomic variables collected
by the MES. Second, to perform a proper intertemporal analysis of the market’s macroe-
conomic outlook it is necessary to keep the respondent sample constant. This prevents
variations in macroeconomic outlooks between releases caused by new analysts being
surveyed or old analysts that do not report all (or any) forecasts in a given release.

However, owing to attrition, we cannot maintain a constant set of analysts that
report all variables for all the survey releases in the present sample (April 2020-January
2022). To address this issue, we divided the set of releases in two windows: the pandemic
spanning from April 2020 to January 2021, and post-pandemic episode, assessing the
evolution of expectations from April 2021 to January 2022. In each window, the set
of analysts remains the same. The first window includes 22 analysts while the second
includes 19 of them. Both windows include the CBC.

Given that we used the Kalman smoother, once data for 2020Q1 and beyond was
included in the set of observable data, the output gap history changed radically, due
to high volatility during the pandemic. The same was true for the foreign output gap
estimated by the Hodrick-Prescott filter. To avoid a dramatic change in the historical
estimations of these variables as the forecast horizon expanded, we conditioned the
output gap to the values the model estimated with information up to 2019Q4. This
implies that the historical data from the professional forecasters and the CBC also
included the output gaps until the last quarter of 2019. Specifically, the same local
and foreign output gap series (2003Q1-2019Q4) estimated by the model prior to the
first MES release considered (April 20) were observed in every survey. Nonetheless, we

14\We used the consensus forecasts reported in Bloomberg at the beginning of the month to assure
that this external information could have been used to generate the forecasts of the MES.

15The MES is collected around the 10th of each month and the Monetary Policy Report is published
approximately 20 days later. However, the latter projections are produced with data available up to
the 15th.
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updated the estimation of the output gaps using only the 2003Q1-2019Q4 sample with
every GDP release, because historical economic activity data is frequently revised by
Colombia’s National Statistical Department.

5 Macroeconomic Narratives

In this section, we discuss our analysis of nine MES releases and break down the analysis
into two parts. The first part examines the macroeconomic narratives implicit in the
forecasts of the CBC and analysts as the COVID-19 pandemic unfolded throughout
2020 and the general public acquired more information about the sanitary and economic
consequences of the virus. The second part explores macroeconomic stories of the CBC
and professional forecasters during what we call the post-pandemic episode (2021-2022).

Both sections focus on the key takeaways of the analysis performed because, as
stressed in Section 2, our procedure yielded a high-dimensional database containing
copious information. Thus, the results are wide-ranging and can be far more compre-
hensive than what is shown here.'® The output selected here is sufficient to depict a
broad landscape of the macroeconomic stories conveyed in the MES releases and Mon-
etary Policy Reports, as well as the disagreements about them among analysts and
the CBC. It also allows keeping track of the evolution of these two dimensions of the
analysis along the survey releases considered.

The analysis presented in this section first focuses on a discussion of the forecasts
of inflation and GDP growth between the analysts and the CBC. Then, in the second
step, we compare the underlying narratives in terms of shocks.

5.1 The Pandemic

In Colombia, the first nationwide quarantine to slow the spread of the COVID-19
pandemic was declared near the end of 2020Q1. Consequently, the forecasts published
in the January 20 Monetary Policy Report could not reflect the onset of the pandemic,
and the CBC was not to distinctly change its macroeconomic outlook until April 2020.17
The new macroeconomic view considered a dramatic fall into negative values of GDP
growth projections for 2020, along with a modest fall in headline inflation. Initially, the
CBC considered this recession to be driven by a shock to potential GDP and greater
weakening of aggregate demand.

16For a full, more detailed account of the forecast narratives of the CBC and analysts, please refer
to Appendix 7.4.

1"Because the narratives in January20 are very different from the rest of the 2020, they are omitted
for brevity. The details of the outbreak can be found in Appendix 7.4.
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Throughout 2020, the CBC produced forecasts that qualitatively reaffirmed the
view it adopted in the April20 release, even when it was clear that the magnitude of
the recession had been underestimated. Figure 2 shows that professional forecasters as
a group behaved similarly to the CBC, regardless of the great uncertainty in both GDP
and inflation projections caused by the pandemic. Moreover, Figure 2 uncovers that
the CBC was an early mover in 2020, considering that analysts’ distributions gradually
moved towards the point forecasts of the CBC. Disagreement among professional fore-
casters about the size of the GDP decline was greater in the first two releases, when the
mean was far from that of the CBC, than in the last two, when it was closer. Notably,
this early-mover pattern of the CBC also holds for the 2021 GDP forecasts, albeit less
strongly, as well as for inflation in 2020, to a large extent.

Figure 2: Forecast Distributions for the CBC and Analysts
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The analysts’ forecasts differed considerably from those of the CBC at the out-
break of the pandemic, but ultimately clustered around the CBC’s forecasts. Thus, the
CBC’s macroeconomic narrative behind their forecasts provides a general overview of
the predominant account of the events of 2020. Figure 3 presents the shock decom-
position for each of the CBC’s forecasts. Qualitatively, the narrative of the CBC was
always that the pandemic entailed contractionary demand shocks in 2020, but that this
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shock would quickly bounce back in 2021 and be the only factor aiding the recovery.
Quantitatively, the absolute value of demand shocks became larger over the course of
the year, as the dimension of the crisis was gradually better assessed. Similarly, after
the July20 release, potential GDP shocks were expected to be even more negative and
persistent than in April20, weighing down GDP growth throughout 2020 and 2021. The
absolute value of demand shocks being larger than that of supply shocks implies that
the output gap had a negative variation in 2020, reflecting greater excess capacity in
the economy compared to 2019.

Figure 3: Shock Decompositions of CBC’s forecasts for 2020-2021
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Regarding inflation, the narratives of all CBC’s forecasts suggested that, despite
the positive demand shocks expected in 2021, the cumulative effects of a weak demand
since 2020 would continue to create disinflationary pressures in 2021. As an opposing
effect, the CBC also considered that adverse cost-push shocks would place positive
pressures on inflation that were strong enough to partially counter local and foreign
demand shocks and avoid inflation falling patently below 2%.

In its forecasts, the CBC exhibited the key aspects of the central macroeconomic
narrrative about the pandemic. However, the disagreement surrounding the expected
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Figure 4: Distributions of the CBC’s Shocks Versus Analysts’ Shocks
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path for the Colombian economy necessitates an examination of the shocks explaining
said dissent. As shown above, dissent was particularly prevalent regarding GDP. To
summarise the professional forecasters’ narratives on real activity, Figure 4 plots the
distributions of shocks driving GDP growth. Most importantly, the CBC’s early-mover
behaviour can be observed in the distributions for both supply and demand shocks in
2020 and 2021, given that the CBC forecasts values lied at the tails of the analysts
shock distributions in the first two releases.

Then, these distributions modes grew closer each quarter to the CBC’s projec-
tions and clustered around them. Remarkably, the pattern is even stronger than in
GDP forecasts, highlighting the gains of the general equilibrium assessment enabled by
our approach. Finally, it is also relevant to note that, with respect to the model’s inter-
pretation of actual data, for 2021, neither the CBC nor the analysts anticipated that
supply would contribute positively to GDP growth nor the vigorous demand recovery
that was eventually observed.

5.2 The Post-Pandemic Episode

Coming out of the pandemic-induced recession brought forecasting challenges for the
CBC and analysts in some key aspects of their macroeconomic outlooks. In the previ-

19



ous analysis window, it became evident that they were all expecting strong economic
recovery, but not as strong as it actually was. However, during this episode the positive

inflation surprises caught analysts and the CBC off guard and forced them to revisit
their macroeconomic stories.

The spike in inflation was both a global and local phenomenon. From the start of
2021, adverse cost-push shocks hit the economy at the expense of forecast accuracy, as a
backlash of the pandemic. While the world suffered the burdens of global supply chain
disruptions, goods shortages, and oil price increases, Colombia experienced a national
strike in the second quarter of 2021 that engendered an upward inflation spiral for food
prices that persisted for the remainder of the year.

Figure 5: Distributions of the Forecasts of the CBC and Analysts
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Figure 5 shows how inflation consistently surprised both the CBC and the an-
alysts. During the post-pandemic episode, the CBC did not act as an early mover in
inflation forecasts as it did for GDP growth during the pandemic. Additionally, in 2021,
uncertainty decreased with each new release, indicating that the risks that materialised
did not offset the marginal gains of information on realised inflation in each quarter.
Strikingly, 2022 inflation forecasts in January22 did not consider a return of inflation
to its 3% long-term target, showing that the market agreed that the inflationary shocks
in 2021 were to persist. Besides, in the January22 release, the inflation expectations
distribution shifted to the right, in line with the high inflation observed in 2021Q4,
which surprised all the agents considered in this study. Although disagreement about
inflation in 2022 increased across releases, the amplification in the last release might
be related to uncertainty about inflation indexation, given the rise of inflation observed

the entire year. A case in point was the historically unprecedented minimum wage
adjustment decreed by the national government.

Consistent with its conservative behaviour revising its inflation forecasts across
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releases, the CBC, in general, was never at the tail of the market distribution but rather
close to the market’s means. Then, assessing the narrative behind its forecasts serves
as a benchmark for the analysts’ general macroeconomic overview. As Figure 6 shows,
to a large extent the CBC maintained the recovery narrative for GDP growth it told in
the previous window releases. However, the systematically better outcomes across the
2021 releases generated growing optimism about supply shocks (i.e. potential GDP)
and prolonged up to 2022 the view of demand as a growth booster.

Figure 6: Shock Decompositions of CBC’s forecasts for 2021-2022
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Contrary to the continuity in the GDP narrative, the forecasts for annual head-
line inflation for 2021 experienced qualitative and quantitative revisions across releases.
As mentioned above, during the evolution of the pandemic, the CBC and professional
forecasters expected low inflation rates for 2021. Despite the adverse cost-push shocks,
inflation was expected to remain relatively low, first because of the negative downturn
in demand during the pandemic, and second because of foreign and monetary policy
disinflationary shocks. Post-pandemic, this changed drastically, as demand gradually
stopped weighing down inflation, and the January22 release indicates that expansionary
monetary policy shocks started pushing inflation upwards for the last quarter of 2021.
For instance, in April21, the CBC expected demand to be a disinflationary pressure
along the entire forecast horizon, whereas in October2l it already attributed a very
small negative share to demand by the end of 2021 and believed that demand would
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create inflationary pressure in 2022.

Figure 7 shows another dimension of the comparisons in inflation that is very
relevant during the post-pandemic episode. It follows from those graphs that disagree-
ment, both among analysts and with respect to the CBC, was more prominent in supply
shocks than in demand shocks. The CBC incrementally updated its view on the size
of cost-push shocks in 2021, with the risks materialising on the supply-side of inflation.
However, the CBC did not change its view on the persistence of the shocks as much
as the magnitude of the surprises it was observing. This helps explain why the CBC
did not revise its 2022 inflation forecasts in the same magnitude as it increased the
2021 forecasts: it considered these higher costs as rather transitory. Nonetheless, in
the January22 release, the disagreement among professional forecasters regarding the
persistence of cost-push shocks increased.

Figure 7: Distributions of the CBC’s Shocks Versus Analysts’ Shocks
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Finally, just as the CBC did not remain relatively anchored around a given value
for supply shocks, neither did the professional forecasters.'® Despite the noticeable shift
to the right of the distributions of October21 and January22, the size of cost-push shocks
interpreted by the model from the observed data was still higher, which indicates the

8In contrast, the CBC adopted a very stable view on demand shocks for 2021 following the July21
release, even when several professional forecasters were to the left of it (i.e. perceived more disinfla-
tionary pressures on the demand-side). This view was quite close to the model’s interpretation of the
observed data.
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unusual magnitude of these surprises. In a way, this raised an important alert about
inflation in 2022 and the large risks surrounding it.

6 Conclusion

Central banks explicitly communicate narratives explaining their macroeconomic out-
looks, because narratives are an important determinant of agents’ expectations and,
therefore, of economic fluctuations. However, surveys conducted with economic agents
usually assess observable variables without requesting the stories driving those expecta-
tions. By interpreting macroeconomic forecasts through a model, we elicited narratives
in terms of a comparable measure, namely, shocks hitting the Colombian economy (e.g.
demand, supply, monetary policy), across professional forecasters and the Central Bank
of Colombia (CBC) between 2020-2022. To our best knowledge this is the first work
to translate forecasts made by economic agents into narratives and compared them to
those of a central bank.

Narratives throughout 2020 and 2021 were qualitatively similar between pro-
fessional forecasters and the CBC, inasmuch as they agreed demand shocks were the
main driver of the recession during the pandemic and the subsequent recovery, while
supply and foreign demand would continue to weigh down output growth. Forecasts for
2021 were driven by expectations of a demand recovery and adverse cost-push shocks
generating inflationary pressures, which were perceived as more persistent during 2021,
to the extent that they were expected to last through 2022. Despite broad consensus
regarding the central narrative among professional forecasters, dissent was observed
in relation to shock magnitudes, which was higher at the beginning of the pandemic.
Moreover, the CBC appeared to be an early mover, considering that it decreased its
inflation forecast and assessment of excess capacity (output gap) before the market did
in 2020.

Another reason why our study, and the method we developed, may be relevant
for policy-makers is that a central bank’s policy reaction should consider the different
nature of the shocks characterising the economic outlook and the uncertainty about
such assessment. Furthermore, with a larger sample of surveys than that to which
we had access, it would also be possible to examine whether certain regularities ap-
pear, such as whether higher uncertainty is associated with the presence of specific
shocks. Additionally, to improve the analysis of market’s uncertainty, future research
might attempt to gather each agent’s predictive densities and use these instead of point
forecasts.
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7 Appendix

7.1 Semi-structural Model - Parameters

Table 1: Calibrated Parameters Values and Descriptions

Description

Parameter Value
Steady State
Ay 3.3%
T 3%
T 2%
o 2%
™ 0.5%
AZ 0%
w 1.5%
Taylor Rule
Pi 0.7
U 1.5
Vg 0.3751
Persistences
Pz 0.1
PAY 0.75
P 0.5
Dix 0.6
P 0.5
Standard Deviation
o€’ 0.2407

Long-term potential output growth
Inflation target

Long-term neutral real interest rate
Long-term US inflation

Long-term US neutral real interest rate
Long-term depreciation

Constant risk premium

Backward component
Inflation weight
Output gap weight

Persistence of the real exchange rate trend depreciation

Persistence of trend real GDP growth
Persistence of foreign output gap
Persistence of foreign interest rates
Persistence of foreign inflation

Standard Deviation of potential GDP shock level
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Table 2: Prior and Posterior Distributions

Parameter Prior Posterior
Distribution Mean Std. Dev. Mode
ay 15} 0.35 0.15 0.3750
as 15} 0.30 0.10 0.2840
as 15} 0.50 0.10 0.6001
b1 15} 0.50 0.10 0.6739
ba 15} 0.10 0.07 0.0443
b3 15} 0.01 0.04 0.1480
by 15} 0.50 0.20 0.4510
oy r 1 0.5 0.3792
Oxy r 0.06 0.1 0.1248
O r 1 0.5 0.7652
o= r 1 0.5 0.6740
0; r 1 0.5 0.2843
ouIp r 1 0.5 1.7627
Ors r 1.19 0.3 5.6348
o r 0.22 0.5 0.4729
Oix r 1 0.5 0.5140
fo r 1 0.5 1.7797
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Prior Distributions and Posterior Modes

al
prior: beta p=0.35 0=0.15
maximised poster: 0.375223

a2
prior: beta 4=0.3 6=0.1
maximised poster: 0.28408

a3
prior: beta 4=0.5 6=0.1
maximised poster: 0.599957

start: 0.3462 start: 0.0783 start: 0.6397
2 3 3
2 2
1
1 1
0 0
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.2 0.4 0.6 0.8
b1 b2 b3
prior: beta p=0.5 0=0.1 prior: beta x=0.1 0=0.07 prior: beta £=0.0956 0=0.04
maximised poster: 0.673956 maximised poster: 0.0445777 maximised poster: 0.147469
start: 0.5773 start: 0.14 start: 0.0956
? 10
6
3 ‘j/
2 45/ 5
1 2 |
|
0 0
0.2 0.4 0.6 0.8 0 0.1 0.2 0.3 0 0.05 0.1 0.15 0.2
b4 %Yhat 7 A Ybar
prior: beta 4=0.5 0=0.2 prior: gamma p=1 0=0.5 prior: gamma p=0.0594 0=0.1
maximised poster: 0.451036 maximised poster: 0.378388 maximised poster: 0.124591
start: 0.75 start: 0.4865 start: 0.0594
0.8
5 100
0.6
1
0.4 // 50
0.5 02
0 0 0
0 0.5 1 0 1 2 3 0 0.1 0.2 0.3 0.4
Ox 9 x bar %
prior: gamma p=1 0=0.5 prior: gamma p=1 0=0.5 prior: gamma p=1 0=0.5
maximised poster: 0.76333 maximised poster: 0.672604 maximised poster: 0.283861
start: 0.2149 start: 0.3199 start: 0.2301
0.8 0.8 7 0.8
0.6 0.6 0.6
04 04 | 04
I
0.2 0.2 0.2
0 0 0
1 2 3 0 1 2 3 0 1 2 3
up 7 A Zbar “y*hat
prior: gamma p=1 0=0.5 prior: gamma p=1.1894 ¢=0.32 prior: gamma p=0.2244 0=0.5
maximised poster: 1.7579 maximised poster: 5.62878 maximised poster: 0.471862
start: 0.8132 start: 1.1894 start: 0.2244
08 12 30
1
06 08 2
0.4 0.6
02 04 10
) 0.2
0 - 0
0 1 2 3 0 2 4 6 0 0.5 1 15 2
U'i. 0',.
prior: gamma p=10=0.5 prior: gamma p=1¢=0.5
maximised poster: 0.512403 maximised poster: 1.77497
start: 0.2609 start: 0.7949
0.8 0.8
0.6 / 0.6
04 |/ 0.4
0.2 0.2 \
0 0
1 2 3 0 1 2 3

* Blue line: Prior Distribution; Yellow line: Posterior mode; Purple line: Bound(s); Orange line: Initial Guess
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7.2 Bayesian VAR - Estimation Details

Table 3: Structural Shocks - Identification Restrictions

(Impulses in columns and responses in rows)

Local MP | UIP | Cost-Push | Local Demand | FED rate | US Inflation | US GDP
Interest Rate } } t t
Exchange Rate +
CPI - 0 T T
GDP - 0 0 T -
FED Rate 0 0 0 0 + +
US CPl 0 0 0 0 - +
US GDP 0 0 0 0 - +
Table 4: Hyperparameters Values
Hyperparameter Description Value
A Overall Tightness 0.2
Ao Cross-variable Weighting 0.5
A3 Lag Decay 2
A4 Constant 1000
A5 Block Exogeneity Shrinkage  0.001
A5 Sum of Coefficients 1

7.3 Forecasts Data Details

Table 5: Data Sources for Forecasts

Variable Central Bank’s Source | Analysts’ Source
GDP growth CBOF MES
CPI headline inflation CBOF MES
Exchange rate CBOF* MES
Monetary policy interest rate CBOF* MES
USA GDP growth CBOF* CDBS
USA CPI inflation CBOF* CDBS
FED interest rate CBOF CDBS

CBOF: Central Bank’s Official Forecast. *Non-public information. MES:
Monthly Expectation Survey. CDBS: Consensus of the daily reported

Bloomberg survey.
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7.4 Full Account of Macroeconomic Narratives
7.4.1 The Outbreak

Colombia’s first COVID-19 case was confirmed on March 6 2020; however, its first
nationwide quarantine was declared 14 days later, with only one third of the month
remaining. The virus continued to spread throughout the country in the following
months, along with, policy actions to slow the pandemic. Thus, it was really during
the second quarter of 2020 that the pandemic took root in Colombia. Moreover, this
timeline implies that forecasts published in the CBC’s January20 Monetary Policy
Report could not have captured any domestic effects of the pandemic. Furthermore,
by April20, the CBC could only have had a very incipient assessment of the size and
nature of the pandemic’s implications.

A comparison between forecasts made in January20 and April20, as shown in
Figure 8, reveals how the CBC distinctly changed its macroeconomic outlook. The
CBC’s January20 forecasts of real annual GDP growth and headline inflation were
close to the long-term values reported in Appendix 7.1. Subsequently, in April20, the
CBC’s projections of these variables underwent large revisions at the outbreak of the
COVID-19 pandemic showcasing expectations that the economy was not operating at
its fullest. This implied a change in GDP growth projections for 2020 from positive
values to a significant economic downturn along with a fall in headline inflation.

Figure 8: Central Bank - Reported Variables, April20-January21
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Furthermore, after filtering the CBC’s set of forecasts from January20 through
the model, macroeconomic narratives emerge in terms of shocks. In line with the GDP
and inflation forecast revisions, Figure 9 shows that the CBC’s narrative changed in
terms of both shock signs and magnitudes. First, for the January20 projections the
model interprets that expected GDP growth would be underpinned by a dynamic local
demand, despite potential output and foreign shocks to be slightly negative. Second,
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these shock decompositions also show that cost-push shocks were to push up inflation
along with other monetary policy considerations, while the real exchange rate apprecia-
tions generated by favourable foreign shocks would constitute a disinflationary pressure
at the end of the forecast horizon.

The increase in the magnitude of the CBC’s implicit expected shocks between
January20 and April20, shows the unprecedented nature of the crisis. After the pan-
demic began and lockdowns were imposed, the implicit narrative of the CBC is one of an
economic recession predominantly induced by a negative demand shock. This narrative
could speak to the CBC perceiving that the pandemic might hinder more strongly ag-
gregated demand than supply, either because of Colombia’s large informal sector or the
presence of Keynesian supply shocks, as shown in Guerrieri et al. (2022). Nevertheless,
the CBC’s macroeconomic narrative also included adverse supply and foreign shocks, in
that order of importance, which also played a negative role in GDP growth. Moreover,
the depressed foreign and local demand were expected to exert disinflationary pressure,
while cost and monetary policy shocks were to mitigate this.

Figure 9: Central Bank - Shock Decompositions April20-January21
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Reported values in the shock decompositions are deviations from steady state.
Shaded areas indicate historic observed data.

In terms of magnitude, the CBC became more pessimistic about GDP growth
in 2020, compared with its expectations for inflation, explaining the negative shocks
to potential output seen in the shock decomposition. Accordingly, in the presence of
wide and negative demand shocks with a more moderate decline in inflation, the model
can only explain such stability through adverse inflationary cost-push shocks. Some
plausible explanations for these costs shocks are biosafety costs, capacity restrictions,
goods scarcity, disruptions in global value chains, and later-than-usual responses to
weak demand.

To a great extent, the narratives of April20 sharply contrasted the outlook im-
plicit in the January20 release in terms of the direction and magnitude of macroeco-
nomic shocks, markedly signaling the sudden entrance of the COVID-19 to Colombia.
Overall, the narrative stemming from the model’s interpretation of the April20 forecasts
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portrays a very early macroeconomic assessment of the CBC, produced and published
while still at the onset of an unknown shock. With most of the crisis yet to be experi-
enced, the CBC was likely to revisit its view of the Colombian economy in future MES
releases over the next two years.

7.4.2 Evolution of the Pandemic

The CBC’s forecasts produced in 2020 reaffirmed the view it adopted in April20. As
depicted in Figure 10, posterior forecasts after April20 show that the CBC projected
an even worst depression for the Colombian economy in 2020, but induced by the same
drivers. As more information became available, GDP forecasts for 2020 were even closer
to the actual downturn observed in economic activity. Conversely, inflation forecasts for
2020 conveyed in the April20 release had smaller revisions in the subsequent projections
made in 2020 and, despite that, ended up being quite close to actual data. However,
this was not the case for the 2021 projections. Even at the beginning of 2021, GDP
growth and inflation were underestimated in 2020 forecasts, with a higher deviation
of inflation forecasts compared to the observed data. The CBC clearly did not expect
inflation to reach levels even higher than the ones observed in 2019 after such an historic
recession.

Figure 10: Central Bank - Reported Variables April20-January21
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The narrative behind the expected paths for these variables, as presented in
Figure 11, was always that the pandemic was driven chiefly by a negative demand shock
in 2020, but which would quickly bounce back in 2021 and be the only factor aiding
the recovery. In contrast, between April20 and July20 supply shocks were expected to
be even more negative and persistent, weighing down GDP growth throughout 2021.
Finally, foreign factors in the CBC’s implicit narrative made a smaller contribution
than local shocks to the recession, but would still be detrimental to Colombian growth.
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Despite the expected demand recovery, the CBC’s narrative suggested that the negative
shock in 2020 would continue to place disinflationary pressure until 2021. However,
inflationary cost-push shocks gained greater significance, causing positive pressure that
countered local and foreign demand shocks, thus avoiding a great decline in inflation.

Figure 11: Shock Decompositions 2020-2021
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Reported values in the shock decompositions are deviations from their steady state.

Shaded areas indicate periods already observed in a given survey release.

Although variables and shock magnitudes changed in each of the CBC’s pub-
lished forecasts throughout 2020, the overall narrative was broadly the same. However,
the analysts’ forecasts collected in the MES show the great uncertainty brought about
by the pandemic, as illustrated in Figure 11. Indeed, there was more disagreement
between professional forecasters in the first two releases of the MES regarding the mag-
nitude of the GDP decline in 2020, compared with the last two forecasts reported in
2020. Since April20, the CBC had lower growth and inflation forecasts in comparison
with most analysts. Afterwards, in the releases of October20 and January21, while
uncertainty decreased, professional forecasters increasingly clustered around the CBC’s
projections for those two variables. Hence, the CBC was an early mover in 2020,
considering that analysts’ expectation distributions moved towards those reported by
CBC’s forecasts. However, disagreement between analysts regarding the 2021 forecasts
persisted, especially when comparing real activity expectations. Even though, most an-
alysts forecasted positive GDP growth while inflation expectations were broadly around
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the long-term target’s tolerance range (2-4%).

The analysis so far begs the question of whether the CBC’s behavour was also
true for other agents in the economy. How similar were the professional forecasters’
narratives to that of the CBC? What were the sources of uncertainty between analysts?
To answer these questions, the dispersion between forecasts of reported variables in the
MES was assessed first, to determine if the market showed larger or smaller changes in
forecasts over the course of the pandemic. Second, narratives between the CBC and
analysts were compared by examining shock decompositions differences.!?

Figure 12: Distributions of Forecast from the Central Bank and Analysts

2Annual real GDP growth (YoY)-2020Q4 0 6Annual real GDP growth (YoY)-2021Q4

1.5+
0.4+
L L
o 1f o
o o
0.2
05+ ,tx
/‘ "““‘ ._.\_,.-”'_":“—“"‘-'-Tf..w,”.‘ el 0k
-10 1 5 0
oY) o
4 Annual Inflation-2020Q4 5
1
3+ "II 1.5+
I
w 0 L
Q2 I a 1
o [N o
iy “
1 : ‘\ /'I v 0.5
o ! "\
E AN
0 Iyt - 0
0 ne 4 6
W

\ ————— April20 - July20 — - -October20 ——January21 \

OCBC-April20 OCBC-July20 O CBC-October20 O CBC-January21

The distributions are approximated with a kernel density function.

Regarding the narratives and shocks, the market’s median narrrative coincided
qualitatively with the CBC’s narrative, as shown in Figure 13, despite disagreements
over shock magnitudes. Consistent with its early-mover behavour in its forecasts, the
CBC expected earlier, more negative supply and demand shocks explaining the GDP
decline in 2020. In the October20 release, the quantitative differences decreased between
the CBC and the median market’s narrative. Both narratives agreed that demand was

19T summarise all information contained in the high-dimensional database obtained after interpret-

ing all professional forecas, we present a few shock decompositions that clearly depict macroeconomic
stories.
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the main driver of GDP decline during the pandemic, having a participation rate near
49% as captured in the January21 release, while supply and foreign shocks were also
harming real activity, with the latter being less influential.

Implicit stories about 2021 GDP recovery derived from the median market’s
reported expectations across 2020 were also aligned with those of the CBC. However,
the CBC’s forecasts exhibited a relatively better demand recovery albeit was more
pessimistic about the persistence of negative supply shocks. Nonetheless, consensus
about shock magnitudes also increased in the MES releases collected during the second
semester of 2020.

Figure 13: Shock Decomposition for GDP Growth YoY
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Once the general outlook was retrieved, the next step was to ascertain if there
was relative agreement among professional forecasters regarding that narrative and if
all market participants agreed with the CBC’s narratives. To summarise the narra-
tives’ distributions for all professional forecasters considered in this analysis window,
the distribution of shocks driving GDP growth is plotted in Figure 14. The first thing
that stands out is that, since the July20 release, all analysts shared the CBC’s narrative
that the pandemic entailed negative demand and supply shocks during 2020. In fact,
for 2020 domestic demand shocks were always and increasingly perceived as negative
by analysts, and with each new survey, more professional forecasters expected larger
positive demand shocks for 2021 boosting economic recovery. In addition, there was
consensus regarding a more persistent harmed supply since supply shocks were consis-
tently revised downwards (more negative) and all expected a negative contribution of
supply to GDP growth for 2021.

Nonetheless, both supply and demand were sources of uncertainty explaining
the market’s disagreement. Notably, discrepancies among analysts regarding the mag-
nitudes of the shocks explaining the 2020 GDP decline did not decrease until October20
and prevailed in forecasts made for 2021. Moreover, it is worth highlighting that the
mean of the distributions for supply and demand shocks moved closer to the CBC’s
projection and clustered around it. The CBC was an early mover in its implicit projec-
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tions of supply and demand shocks explaining 2020 forecasts. As shown in Figure 14,
the CBC is found at the left tails of the distributions of April20 and July20 releases.
Despite an uncertainty reduction about sizes of supply and demand shocks explaining
2020 GDP growth, all professional forecasters and the CBC were surprised by more
negative demand shocks and less negative supply outcomes. Additionally, with respect
to the observed data, neither the CBC nor the analysts expected for 2021 that supply
would contribute positively to GDP growth, and they were also all surprised by a better
demand recovery than expected.

Figure 14: Annual Real GDP Growth (YoY) Shocks Distributions
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In summary, monitoring the implicit output gap is a simple way to keep track
of the final balance between aggregate demand and supply forces. This is exceptionally
relevant in the context of the pandemic, since its unknown nature leads to questions
about the relative importance of demand shortages and destruction of productive ca-
pacity during the crisis. Figure 15 shows that the market agreed with the CBC, in
that the output gap would be negative in 2020. Even at the start of the crisis, these
results indicate general agreement among professional forecasters on the COVID-19
shock being predominantly a negative demand shock. Although volatility surged in the
first semester of the pandemic, one can again see that analysts continuously clustered
around the CBC’s implicit projection of an output gap and around an expected value
of -6.5% for 2020 in the January20 release. In addition, the market analysts and the
CBC agreed that excess capacity would remain in 2021, despite disagreement regarding
the size of the negative output gap.
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Figure 15: Distributions of the Central Bank and Analysts’ of the Annual GDP Gap
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The distributions are approximated with a kernel density function.

7.4.3 The Post-pandemic Episode

Coming out of the recession induced by the pandemic was challenging for the CBC and
professional forecasters in some key aspects of their macroeconomic outlooks. In the
previous analysis window, it became evident that they all expected strong economic
recovery, but not as a strong as it actually was. However, this time inflation caught
professional forecasters and the CBC off guard and forced them to revisit their macroe-
conomic narratives. By the end of the pandemic episode, there was some uncertainty
regarding inflation in 2021; however, even the most pessimistic analyst still expected
an inflation rate below 4%. The observed data was 5.66%, more than half of what this
analyst forecasted and twice as much as the CBC’s last reported projection.

Why were these forecasts so off-target? One thing that cannot be stressed enough
is that the spike in inflation was both a global and local phenomenon. From the very
beginning of 2021, adverse cost-push shocks hit the economy at the expense of forecasts
accuracy as a backlash of the pandemic. While the world was experiencing the burdens
of global supply chains disruptions, goods shortages, and oil prices increases, Colombia
went through a national strike in the second quarter of 2021 that caused a food inflation
upward spiral that did not die out over the remainder of the year.

During this post-pandemic episode, the CBC did not act as an early mover in
inflation forecasts as it had for GDP growth during the pandemic. Nonetheless, in
this case, it makes sense that the CBC remained more conservative in an effort to an-
chor inflation expectations. Figure 16 summarises how GDP and inflation consistently
surprised the CBC.
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Figure 16: Central Bank - Reported Variables, April21-January22
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If the CBC was conservative in revising its inflation forecasts but not so much
in terms of GDP growth, how can this be interpreted in the general equilibrium setup
of our model? Notably by and large, the CBC maintained the recovery narrative for
GDP growth that it had related in the previous window releases, as seen in Figure 17.
Quantitatively shocks had to change to adjust the extraordinary rebound in economic
activity. At least qualitatively, the CBC still foresaw demand as the main driver of
GDP growth in 2021, and supply as dragging it down. However, the systematically
better outcomes the 2021 releases generated growing optimism regarding supply shocks
(i.e. potential GDP) and the view of demand as a growth booster stretched into 2022.
Considering that the national strike meant a decline in GDP growth (QoQ) in 21Q2,
which can be seen from the October21 release, it is still surprising how dynamic demand
was in the second semester of 2021, and how this was expected to persist in 2022 along
with a positive contribution of foreign shocks. This final point leads to the thought that
the CBC considered that Colombian economic recovery was also going to be favoured
by a global recovery.
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Figure 17: Central Bank Shock Decomposition
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Contrary to the continuation of the GDP narrative, the forecasts for annual
headline inflation for 2021 suffered qualitative and quantitative revisions across re-
leases. As mentioned previously, during the evolution of the pandemic the CBC and
professional forecasters expected low inflation rates for 2020 and 2021. Despite adverse
cost-push shocks, inflation was expected to remain relatively low because of negative
demand and foreign and monetary policy shocks, in that order of importance. Dur-
ing the post-pandemic episode, this changed drastically, as demand gradually stopped
weighing down inflation; in the January22 release, monetary policy shocks start being
even positive for the last quarter of 2021. For instance, in April21 the CBC expected
demand to be a disinflationary pressure along the entire forecast horizon, whereas in
October21, it already attributed a very small negative share to demand by the end of
2021 and believed that in 2022, this would create inflationary pressure.

These changes in the demand-side narrative of inflation are worth highlighting,
since above we already mentioned all the unfavourable cost-push shocks affecting in-
flation that are clearly visible in the growing dark purple bars in the inflation shock
decompositions of Figure 17. Although the CBC exhibited very interesting behaviour
regarding the nature of these costs shocks, namely with each new release (and data
surprise), the CBC did not change its forecast on the shocks’ persistence as much as
the magnitude of the data surprise. This helps explain why the CBC did not revise its
2022 inflation forecasts to the same magnitude as it increased its 2021 forecasts. This
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was because it considered these higher costs to be rather transitory. The fact the CBC
maintained this view in all the post-pandemic releases might have to do with an effort
of anchoring expectations through conservative forecast revisions on inflation.

The shift described above in inflation’s path for 2021 and 2022 rapidly became
evident for not only the Central Bank but also all the professional forecasters. Figure 18
shows this fact in a compact fashion. Both graphs exhibit a general agreement between
the CBC and the mean analyst inflation projections in every survey release, notwith-
standing the increase in uncertainty about inflation for 2022, with each new cost-push
shock observed. Strikingly, for 2021, uncertainty fell with each new release, indicaing
that the risks that materialised did not offset the marginal gains from the information
regarding realised inflation in each quarter. Another interesting point about 2022 infla-
tion is that, in January22, no analyst expected inflation to return to its 3% long-term
target, showing that the market agreed the inflationary shocks in 2021 would persist.

Figure 18: Distributions of Forecasts from Analysts and the Central Bank
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The distributions are approximated with a kernel density function.

As can like be anticipated from the previous paragraph and the relative position
of the CBC on the distributions of Figure 18, the median narrative of the professional
forecasters was pretty much in line with that of the CBC. There were certainly some
quantitative differences, especially in April21 because the CBC was at the right of the
mode in 2021 and at the left in 2022, but not relevant qualitative ones. From July21
release, the median narrative of analysts and the CBC were very closed for 2021 and
less so for 2022. However, Figure 19 highlights another dimension of the comparison
that is very relevant when it comes to inflation during the post-pandemic episode. It
follows from those graphs that disagreement, both among analysts and with respect to
the CBC, was more prominent for supply shocks than for demand ones. In fact, the
CBC adopted a very stable view on demand shocks for 2021 from the July21 release,
even when several professional forecasters were to the left of it (i.e. perceived more
disinflationary pressures on the demand-side). This view was quite close to the model’s
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interpretation of the observed data.

Unlike demand, supply was a matter of debate for the CBC by itself and among
analysts. The CBC incrementally updated its view on the size of cost-push shocks in
2021 with the risks materialising on the supply-side of inflation. Similar to how the CBC
did not remain relatively anchored around a given value, neither did the professional
forecasters. Analysts disagreed among themselves about these shocks, and markedly
shifted to the right as a group in October21, after the national strike in 21Q2. The
strike reduced disagreement among analysts for 2021, as they all expected that it would
translate into inflationary pressure for the remainder of 2021. Despite the noticeable
shift to the right of the distributions for October21 and January22, the interpretation of
the model of the observed data was still higher, which speaks to the unusual magnitude
of the data surprise.

Finally, the second semester of 2021 entailed costs shocks that moved the entire
distribution of supply for 2022 to a positive ground, although with great uncertainty
regarding the magnitude and with several analysts to the right of the CBC’s view for
that year. Moreover, that shift in supply shock distribution showed that, since Octo-
ber21, expectations regarding a higher persistence of cost push shocks increased for all
professional forecasters. In a way, this raised an important alert regarding inflation in
2022 and the large risks looming over it. Moreover, this amplification of uncertainty for
2022 in the January22 release might have been reinforced by an historically unprece-
dented minimum wage adjustment of 10.07% on behalf of the government, given the
rise of inflation in 2021.
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Figure 19: Distribution of Central Bank Shocks Versus Analysts’ Shocks
Annual Inflation
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