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Abstract

This chapter analyzes the time-varying degree of inflation expectations an-
choring in Bolivia and, more precisely, whether inflation expectations have
been in line with the inflation objectives announced by the Banco Central
de Bolivia (central bank of Bolivia, BCB) and if they have become better an-
chored over time. Two considerations are particularly relevant in this regard.
First, the main sources of information are the BCB survey and Focus Econom-
ics survey, which only have data for short- and medium-term inflation expec-
tations. Second, monetary policy in Bolivia is under a monetary-targeting
regime, so BCB projections represent the main references. The anchoring de-
gree analysis of short-term inflation expectations was performed considering
BCB projections, while the medium-term analysis used an implicit inflation
target. In both cases, the results indicate there is a high degree of anchoring
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of inflation expectations in Bolivia, especially during the last four years.
This study considers information from July 2005 to June 2017, with monthly
Jfrequency.

Keywords: inflation expectations, anchoring degree, monetary-targeting
regime, BCB projections, time-varying parameters model.
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1. INTRODUCTION

he analysis of the behavior of the expectations of inflation
of economicagents hasbeen heavilystudied in the past, espe-
ciallywithregardstothedegree ofanchoring of expectations,
understood as the ability of monetary policymakers to manage infla-
tion expectations (King, 2005). Theoreticalliteratureand monetary
policymakers agree thatthe anchoring ofinflation expectationsis of
high importance in maintaining price stability, and expectations
by private agents play an important role in macroeconomics since
they can be a determinant of macroeconomic performance. Infla-
tion expectations not onlyreflect private agents’ perceptionsabout
futureinflation, butalsodirectlyimpact currentand future inflation.
Relatedly, a centralbank should focus on the management of pri-
vate expectations through communication for two reasons (Hubert,
2015). First, the expectations channelis one of the subtlest channels
of monetary policy, because it depends on private agents’ interpreta-
tion. As King (2005) notes, “because inflation expectations matter
tothebehavior of the householdsand firms, the criticalaspect of mon-
etarypolicyishow decisions of the central bank affect those expecta-
tions.” Second, given the delay between policyactionsand theirreal
effects on macroeconomic variables, central bank communication
provides policymakers with a way to promptly affect private expec-
tations to shorten the transmission lag of monetary policy.
According to Blinder etal. (2008), central bank communication
can take different forms: statements, minutes, interviews, speech-
es, orinternal macroeconomic forecasts. We will focus on the latter
instrument of communication because monetary policy in Bolivia
isunder amonetary-targeting regime. However, although the Ban-
co Centralde Bolivia(BCB, foritsacronym in Spanish) does not have
an explicitinflation target, itsactive communication policy and pro-
jections, announced twice per year in its Monetary Policy Report,
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become important reference points for agents at the time of form-
ing their expectations.

Since theinflation expectations of private agents are not generally
known, they can byapproximated by: i) surveys of inflation expecta-
tions of professional forecasters or householdsand ii) market-based
measures of inflation expectations. In the present document, we use
information from the survey conducted by the BCB for the period
between July 2005 and June 2017. This is amonthly survey of expec-
tations for the rates of inflation (among other variables) for several
short-term horizons. Additionally, we use information from the Latin
Focus Consensus Forecastreportof Focus Economicsto gather data
regarding medium-term inflation expectations in Bolivia.

There are not many studies that analyze the degree of anchoring
of expectationsin Bolivia. We can mention thework of Cerezoand He-
redia (2013), who found thattherewasagreater degree ofanchoring
ofinflation expectationsinrecentyearsthanbetween 2008 and 2010.
Nevertheless, they also found that expectations were not rational,
suggesting that expectations reflect backward-looking behavior.

The main objective of this paperistoanalyze the time-varying de-
gree ofinflation expectationsanchoringin Bolivia. More precisely,
we aim to assess whether inflation expectations have been in line
with theinflation objectivesannounced by the BCB, and if they have
become better anchored. The anchoring degree analysis of short-
term inflation expectations was performed considering the BCB
projections, while the medium-term analysis used an implicit infla-
tion target. In both cases, the resultsindicate thereisahigh degree
ofanchoring of inflation expectationsin Bolivia, especially during
the last fouryears.

In the next section, there is a brief analysis about the behavior
ofinflation expectationsin Boliviaand their stability. Subsequently,
we showtheresults of the estimated models, analyzing the behavior
of short-term inflation expectations with respect to the BCB projec-
tions, pastinflation and othervariables that could affect the forma-
tion of expectations. Then, the results of the analysis of medium-term
expectations are presented. Finally, we present our conclusions.
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2. INFLATION EXPECTATIONS IN BOLIVIA

In order to evaluate the evolution of the degree of anchoring of in-
flation expectations in Bolivia, we consider data from the survey
conducted by the BCB for the period between July 2005 and June
2017.' This monthly survey containsinformation of the expectations
of economic analysts, academics, members from financial sector
and private business in Bolivia about the future behavior of eco-
nomic variables of interest for BCB authorities such as inflation, ex-
change rate, GDP growth, trade balance, and fiscal balance, among
others.Inthecase ofinflation expectations, the surveyfocuseson:i)
monthlyinflation expected by the end of current month, ii) year-on-
year inflation expected by the end of current year, iii) year-on-year
inflation expected by the end of next calendaryearand, iv) oneyear-
ahead inflation expectations.

Itis important to mention that, unlike surveys available in other
countries, the BCB survey does not take into account long-term in-
flation expectations (e.g., fiveyears-ahead expectations). Certainly,
this issue restricts, to a certain extent, the variety of econometric
analyses that can be implemented. Moreover, in Bolivian financial
markets, noinflation-indexed bondsare traded, afeature that makes
itimpossible to estimate break-eveninflation rates for this economy,
which are a measure of inflation expectations widely used in topi-
calliterature.

Our analysis will be focused on approximately the last 12 years.
During this period, important shocks (mainly foreign and supply-
side shocks) hit the Bolivian economy and affected domestic infla-
tionbehavior. These shocks, along with some developments observed
inmonetarymarketsand the macroeconomic frameworkand chang-
esin the dynamics of the local economy, may have affected the de-
gree of anchoring of inflation expectations.

Between 2007 and 2008, the Bolivian economywent throughanin-
flationary process triggered especially by a shock in international
food and energy prices, reaching double-digitinflation rates not ob-
served since the beginning of the previous decade. In this period,
expectations of agents were significantly exacerbated, with median
inflation expectations placing themselves above observed inflation
rates. Subsequently, a process of disinflation took place associated

! Information for previous periods is not available.
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with the global financial crisis in 2009, an episode characterized
byahigh degree of uncertainty about the performance of the world
economy, with effects on Bolivian economic activity. Within this
setting, inflation expectations followed a downward trend as well,
although their decline was more moderate (Figure 1a).

Inthe period 2010-2011, new inflationary upsurges were noticed,
although of smaller scale and persistence with respect to previous
years. In this period, the main explanatory factors were a new re-
bound in the international prices of commodities and an increase
in domestic prices caused by speculative activities after the Govern-
ment temporarilyreadjusted fuel prices.? Beginningin 2012, the be-
havior of inflation was characterized by moderate fluctuations,
exhibiting a downward trend during the last two years. In recent
years, temporary hikes can be observed in the behavior of inflation,
which are explained byincreases of the prices of some foods, whose
supply was affected by adverse weather events (like frosts, floods
and droughts, amongothers). Thetrajectoryofinflation expectations
reflected a path similar to that of inflation between 2005 and 2011,
although from 2012 onward it displayed stable behavior, with a me-
dian generally above observed inflation (Figure 1b).

Thestability of inflation expectationsisanimportantissue to con-
sider, since it represents an initial approximation to its anchorage.
Ausefulwaytomeasurestabilityisthroughitsdegree of dispersion®
(disagreement or uncertainty). Less dispersion can be interpreted
as asignal of a better anchoring of inflation expectations.* For this
purpose, we chose the cross-sectional standard deviation of infla-
tion expectations (Figure 2). A higher degree of dispersion can be
observed between mid-2007 and early 2011.° Afterwards, the degree

Itisimportant to note that fuels are subsidized in Bolivia. In December
2010, the government decided to withdraw the subsidy which gener-
ated an environment of uncertainty, causing expectations of inflation
to increase. Although the measure was eliminated shortly, important
second-round effects were generated during the following months.
Although, the dispersion of expectations in a survey is a measure
of heterogeneity of beliefs rather than a measure of uncertainty (IMF,
2016), both tend to move together (Gurkaynak and Wolfers, 2007).
Dovern, Fritsche and Slacalek (2009), Capistran and Ramos-Francia
(2010), Siklos (2013), and Ehrmann (2015).

During this period, Bolivian economy went through different circum-
stances that caused stronginflationary pressures: increased international
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Figure 1

EVOLUTION OF HEADLINE INFLATION AND INFLATION EXPECTATIONS

A. HEADLINE INFLATION, YEAR TO YEAR
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Note: National Statistics Institute and Central Bank of Bolivia.
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Figure 2

CROSS-SECTIONAL STANDARD DEVIATION OF ONE YEAR-AHEAD
INFLATION EXPECTATIONS

Percentage
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Source: Authors’ calculations based on BCB data.

of dispersion tended to moderate, with a slight rebound between
2013 and 2014.° Except for those years, a lower degree of uncer-
tainty about rates of inflation expected by economic agents can be
observed beginning in 2012. Hence, the trajectory of expectations
observed in recent years suggests a strengthening of their degree
of anchoring over time.

Inflation expectationsin Bolivia seem to be more homogeneous
inrecentyears. Thishomogeneity mayreflect the existence ofacom-
mon reference point that is taken into account by economic agents
while forming their inflation expectations. One of these possible

commodity prices, economic acceleration, regulated price adjustments
and others. All these factors created an environment of uncertainty
regarding the future level of prices.

In 2013 and 2014 inflationary pressures were observed due to the rise
in prices of some foods because adverse weather events reduced agri-
cultural supply in local markets.
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Figure 3

INFLATION EXPECTATIONS, HEADLINE INFLATION
AND BCB PROJECTION

Percentage
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given year. BCB projections and the projection range are computed as the average of
the inflation projections announced at the beginning and middle of the year.

Source: National Statistics Institute and Central Bank of Bolivia.

reference points is the inflation projection of the Central Bank
announced in its Monetary Policy Report twice per year. Between
2005and 2011, headlineinflationand inflation expectations ended
the year above the BCB projection, except for in 2009, and, in some
cases, even above the projected range (Figure 3). The shocks noted
above generated an environment of uncertainty, makingit difficult
forthe BCB and private agentsto projectinflation. It seemsthat dur-
ing this time economic agents mainly considered past headline in-
flation or possibly other variables to formulate their expectations.
In 2012, this situation changed, a result of the expectations of the
agentslanding closer to the BCB projection, especiallybetween 2015
and 2017. This could indicate that thereisasignificant degree of an-
choring of expectations in recent years. This item will be studied
empirically in the next section of the paper.
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3. EMPIRICAL ANALYSIS OF THE SHORT TERM

While this studyfocuses mainly on assessing the anchoring of short-
terminflation expectations over time, it should nonethelessbe noted
that the behavior of short-term expectationsis also relevant to poli-
cymakers. According to Lyziak and Paloviita (2016), the credibility
of a central bank should not only be measured in terms of its abil-
ity to anchor long-term expectations, but also in terms of its abili-
ty to affect short and medium-term expectations, since these have
animportant role in wage adjustments and price-setting by firms.

Inaddition, another point that must be emphasized isthatin Bo-
livia, monetary policyisnotbased onaninflation-targeting regime.
On the contrary, the monetary regime of Bolivia is one of mone-
tary-targeting. However, although the BCB does not have an explic-
itinflation target, its active communication policy and projections
announced twice per year in its Monetary Policy Report become
important reference points for agents at the time of forming their
expectations.

In asimilar vein, the work of Anderson and Maule (2014) assess-
estheanchoring of short-terminflation expectationsin the United
Kingdom considering the Bank of England’s inflation projections
as one of its determinants. Likewise, Hubert (2015) showed that
the projections of the European Central Bank play an important
role in the formulation of short and medium-term expectations
in the Eurozone.

In this context, an econometric model is estimated to analyze
the evolution of the degree of anchoring of inflation expectations.
Before we start, two aspects must be considered. First, most of the
surveys contain “fixed-event” (FE) information (i.e., information
always pointstoasingle moment, like the end of the current or next
calendaryear) on the expectations of different variables, so they con-
stitute an abundant source of information. Notwithstanding their
availability, this paperrequires the use of “fixed-horizons” (FH) vari-
ables (i.e., those that keep an n horizon, such as 12 months ahead)
with the purpose of working with econometric models because fore-
casting horizons of FE forecasts (or expectations) vary from month
to month (the horizon shrinks as time passes).

We, therefore, employatechnique thatallowsustouse the FEin-
formation. Following Dovern, Fritsche and Slacalek (2009), we create
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aFHvariable asaweighted average of FE forecasts; the weights are de-
termined by the number of months forecasted in both the current

(x) asthe FE forecast of variable
xforyear YOmade in month mofyear YOand F}{im’yl (x) the FE forecast
of variable xfor year Y1 made in month m of year Y0. Then Fﬁm,l? (x)
represent the FH forecast 12 monthsahead madein month mofyear Y0.
We approximate the FH forecast for the next 12 months as an average
oftheforecast for the current and next calendaryear weighted by their
share in forecasting horizon:

and subsequentyears. Denote Fy{im,yo

12-m+1 3 m—1 "
F;ngfm,lQ (x) = T*FJ{),m,yo (x)+?*Fy{),m,yl (X)

According to Winkelried (2017), a survey that registers FE expecta-
tions for horizons Y0and YIdoes containinformation for expectations
atanyintermediate horizon; for instance, expectations for 12 months
ahead are implicitly contained in currentand nextyear forecast. There-
fore, theinflation expectation obtained with thistechnique (Figure 4a)
isequaltotheinflation expectation oneyearahead shownin Figure 1b.
This technique was also used with the information from the BCB pro-
jection for the current and next calendar year (Figure 4b).

Asecond pointwe should consideristhe effect of newinflation infor-
mation on the formulation of economic agents’ expectations. Accord-
ing to Hubert (2015), the effects of central bank inflation projections
on privateagentsare stronger atthe beginning of eachyearthanatthe
end, when much more information is available on the actual behavior
ofinflation. Consequently, thisdocument mainly considers the projec-
tions announced by the BCB at the beginning of each year. However,
asecondvariablewas created toreflect the BCB projection, whichalsoin-
cludesupdates ofthe projection announced after the first semester of ev-
eryyear, mainly with the purpose of performing robustness analysis.”

7 Annex 1 presents the evolution of the BCB projection for the current
and next calendar year separated, and the BCB inflation projections con-
structed using the technique of equation (1) that includes the updates
at middle of each year.
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Figure 4
A. NEW ONE YEAR-AHFAD INFLATION EXPECTATIONS

FIXED HORIZONS VARIABLES FOR SHORT TERM

Percentage
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3.1 BCB Projection against Headline Inflation

Inthissection, the specification of the modelis based on the method-
ologyapplied by Lyziak and Paloviita (2016), who estimate different
modelstomeasure the degree of anchoring of inflation expectations
forthe Euro Zone. The specified equation is as follows:

e _ ., proj _proj T
E Tpan =75 "y TV T T 1
where:
y[m}] + }/ﬂ =1

where W:i”" represents the inflation expectations in period t for
the horizon; ¢+ n;yrtl’l‘z is the inflation projection for the horizon;
t+mn;m,_, represents observed inflation lagged one period and n
is equal to 12 months. Additionally, an error term |/, ) is included
inthe equation. Note that, by construction, the sum of the coefficients
of the model must be equal to one. If the coefficient y/"? reaches
avalue as close as possible to one, it would reflect a significant de-
gree of anchoring of expectations.

According to Strohsal, Melnick and Nautz (2015), the central
bank’s credibility can be gained, but it can also be lost. As a conse-
quence, the degree of inflation expectationsanchoring might notbe
constant over time. Meanwhile, Orphanides (2015) once pointed
outthatinflation expectationsare wellanchored untiltheyare not.
This means that the degree of anchoring can change over time,
so using a model with constant parameters may not be the best op-
tion. In that sense, in the present document a time-varying param-
etermodelis estimated, in line with other works such as Demertzis,
Marcellinoand Viegi (2012) and Strohsal, Melnick and Nautz (2015).

In the name of simplification, we assume that the state param-
eters follow a random walk process. We use the Kalman filter (Kal-
man, 1960) to compute the one-step ahead estimates of the means
and variances® of the states by maximum likelihood.

8 Duringthe estimation, the variances parameters are expressed in expo-
nential form to ensure that the variances themselves are non-negative.
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The results for this first estimation showed that the coefficient
y?" attained a value close to 0.80, which implies that there is a sig-
nificant degree of anchoring of short-term expectations in Bolivia
(Table 1). Onthe other hand, the coefficient y” forlagged inflation
issignificant at 10 percent.

RESULTS FROM TIME-VARYING PARAMETER MODEL 1

Projections Past Inflation
Coefficient 0.80 0.20
RMSE 0.13 0.12
z-Statistic 6.28 1.66
pvalue (0.00) (0.09)

Astrength of state-space modelsis that they permit observe the evo-
lution of the different coefficients over time. It canbe seen that the val-
ue of the coefficient y”"” was negative between mid-2005 and late
2008 (Figure 5a), in line with the overshooting of expectations that
took place then. In this period the anchoring degree of expecta-
tions was null. Later, an improvement in the degree of anchoring
of expectations can be observed as of 2009,° reaching values near
0.6 until mid-2010, when it fell again because of a new inflationary
rebound. The BCB projections coefficient reflected stable behavior
around 0.25 from 2012 until mid-2014. In July 2014 this coefficient
beginsimportant growth, reaching 0.80 in the last two years under
consideration.

9 Ttisalsointeresting to note that the degree ofanchoring of expectations

did not decline in time of the international financial crisis, something
that was analyzed in different documents such as Galati, Poelhekke
and Zhou (2011), Autrup and Grothe (2014), and Nautz and Strohsal
(2015). However, this does not imply that in that period there was a
greater degree of central bank credibility.
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Figure 5
A. BCB PROJECTION COEFFICIENT (Y #"%)

EVOLUTION OF COEFFICIENTS IN MODEL 1
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In the case of headline lagged inflation (Figure bb), the highest
values were observed between 2007and 2008 when it reached values
higherthan one, which shows the exacerbation of expectations dur-
ing this time. Later, values tended to decrease and seemingly lose
importance in the formulation of agents’ expectations.

Annex 2 contains the results using the updated BCB projection
under this specification. The results obtained are similar to those
found with Model I;therealso existsasignificant degree ofanchoring
of short-term expectationswith respecttoupdated BCB projections.
These first results showed that short-term inflation expectations
areanchoring,'”since the BCB projection had abiggerimpacton eco-
nomic agents than headline inflation. However, information from
other variables may affect the formulation of expectations.

3.2. BCB Projection against Other Variables

Economicagentsare exposed toagreat diffusion oflocaland inter-
national information, especially in light of advances in communi-
cation. This means that the behavior of other variables may affect
the formulation of private agents’ expectations. Relatedly, there
existsastrand of literature that investigates how inflation expecta-
tionsrespond to macroeconomic news (Beecheyand Wright, 2009,
and Beechey, Johannsen and Levin, 2011), though with along-term
focus. Since short-term inflation expectations respond to observed
inflation, theyshould be more sensitive to changesin othervariables.
With the objective of analyzing the effects of information from other
variables on the behavior of inflation expectations, in this section
we make estimateswith different models, includingabroad set of ex-
ternalvariablesinaddition to BCB projectionsand observed inflation.

n ﬂteIH—n :ﬁlﬂtﬁrfz] + Bomr, +ﬁth(L)+ﬂt

Onceagain 7T:|t . representsoneyear-ahead inflation expectation;
o). . . . . . .
W,[]Jr,ﬁ isthe BCB inflation projection for the horizon t + n; where nis
equal to 12 months and 7,_; represents observed inflation lagged

one period. Weinclude X, ,whichrepresentsthebatteryof different

19 This result does not imply that inflations expectations are rational; that
issue is not analyzed in this study.
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external variables used to estimate the models; some of them will
be introduced with lags. Additionally, an error term (Mt) is includ-
edinthe equation.

In order to guide our selection of external variables, we follow
the works of Celasun, Gelos and Prati (2004), Cerisola and Gel-
0s (2005), Bevilaqua, Mesquita and Minella (2007), and Carrasco
and Ferreiro (2013). The variables chosen were outputgap,' one year-
ahead expectations of nominal depreciation,'” and expectations
of fiscal balance in percent of GDP."®

We also incorporate other variables that may be related to the
characteristics of the Bolivian economy, such as shocks from climatic
events' (as food represents an important part of the CPIin Bolivia,
nearly 28 percent) and external shocks' (as previouslynoted, the Bo-
livian economywas exposed to major external shocks during thelast
decade)’. Inthe case of inflation expectationsand BCB projections,
we use the variables created in the previous section.

The information was obtained from the Global Index of Economic
Activity (IGAE, for its acronym in Spanish) which represents a proxy
variable of economic activity in monthly frequency, minus its trend
value (where the trend is approximated through a Hodrick-Prescott
filter).

Most of the documents use movements in the nominal exchange rate.
However, in Bolivia, the exchange rate has been fixed since 2011, and it
is an important variable since it works as a nominal anchor. For this
reason, we use economic agents’ expectations of future depreciation.
¥ We use expectations of fiscal balance as a proxy of the primary fiscal
balance in order to have a variable with monthly data. For this case
and the expectations of nominal depreciation we use the information
from the BCB survey employing the technique of equation (1).

We employ the Multivariate ENSO (El Nifio/Southern Oscillation)
Index (MEI) of the United States National Oceanic and Atmospheric
Administration (NOAA) as a proxy variable to reflect the changes in the
weather condition.

The Food Price Index of the International Monetary Fund (IMF) was con-
sidered. International food price shocks have a significant impact
oninflation in Bolivia because of the high share of food in the country’s
CPI.

We also use other variables like IGAE growth YoY, economic agents’

14

16

expectations of economic growth and the imf international energy
price index; none of these, however, showed satisfactory results.
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Asin the previous section, for the estimation we use time-vary-
ing parameter modelswith different specifications, and we suppose
that the state parameters of all the variables follow a random walk
process. The results of the different models’ specifications can be
observed in Table 2.

DETERMINANTS OF SHORT-TERM INFLATION EXPECTATIONS

Model 2 Model 3 Model 4 Model 5

BCB projection 0.74 0.75 0.74 0.73
(0.00) (0.00) (0.00) (0.00)

Inflation (¢-1) 0.29 0.29 0.28 0.28
(0.06) (0.07) (0.08) (0.09)

Nominal depreciation 0.20 0.21 0.21 0.20
expectations (0.76) (0.75) (0.75) (0.77)
International food 0.01 0.01 0.01 0.004
price index (i-1) (0.77)  (0.75)  (0.75)  (0.81)
Output gap (t-2) 0.29 0.30
(0.36) (0.35)

Climatic events -0.03 -0.06
(0.91) (0.82)

Fiscal Balance/GDP -0.03
Expectations (0.43)

Note: The values in parentheses represent the p-values.

We created four different models, and in each one the BCB pro-
jection remained the most important explanatory variable with
coefficients around to 0.74, close to those obtained in Section 3.1.
Also, lagged inflation was significant (at 10 percent) in all models,
with a coefficient near 0.28. The remaining variables were not sta-
tisticallysignificant. Theleast relevant were the international price
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food index,"” expectations of the fiscal balance in percent of GDP,
and the climatic event variable.” The lagged output gap displayed
a high coefficient, but it was not significant."

The evolution of the coefficients of the BCB projection and head-
lineinflationissimilartothatfoundinSection 3.1 (Figure 6). It can
beobservedthatheadlineinflationhadagreater impact oninflation
expectations between 2005 and 2010, while BCB projections had a
greater effect in recent years. The effect of BCB projections at the
beginning of the sample, however, are around 0.45 (in the model
usedinSection 3.1, the coefficient was close to 0 during this period).
Meanwhile, the coefficient of observed inflation was near 0.65 (in
the results of previous model, it was near 1).

Itseemsthat the inclusion of other variables simply tended tore-
ducethe explanatoryvalue of observed inflation overinflation expec-
tations. Most of the additional variables also work as determinants

' During 2007-2008 and 2010-2011, international food prices rose expo-
nentially, sonational producers decided to sell most of their production
to foreign markets, generating a shortage in local markets. This caused
an increase in the prices of some foods (like sugar) or inputs (such
as soybeans that are important for poultry farms), which translated into
an inflationary process. However, in recent years international food
prices have fallen and shown less dynamism; in addition, limits were
applied to exports in order to ensure supply to local markets. These
factors may have diminished the index’s relationship with local food
prices, so this variable turned out to be not significant in the formula-
tion of expectations.

8 Thesign of the coefficient of climatic events was negative in the models.

Since the MEI was used as a proxy variable, when it presents negative

values it denotes the presence of the La Nifia phenomenon. This phe-

nomenon can generate heavy rains, floods and landslides, especially
in the eastern part of Bolivia, where most of the agricultural produc-
tion is located. Therefore, it can be inferred that when the La Nina
phenomenon occurs, the inflation expectations of economic agents
would increase, although not significantly. This variable’s lack of sig-
nificance is possibly explained by the fact that the effects of climatic
events generally affect food prices for no longer than three months;
prices subsequently decrease as supply normalizes in local markets.

Economicagents thus do not expect there tobe a constant rise in prices

in following months.

9 Tt is worth mentioning that, unlike the rest of the variables, the IGAE

information is available to the general public with a greater lag time.

In that sense, the output gap entered the model with a lag of two

periods.
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Figure 6

EVOLUTION OF COEFFICIENTS IN MODEL 2

A. BCB PROJECTION COEFFICIENT
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Note: Smoothed coefficient + 2RMSE of Model 4.
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of headline inflation; this could be the reason why none of them
aresignificant, since theirimpactsarealready contained in the path
of the inflation. The evolution of this last variable reflects the im-
pacts of imported inflation, demand pressures or climatic events.
Therefore, the agents maybe only need to see the path of inflation,
which already includes alot of additional underlying information.

Asspecial analysis deserves depreciation expectations, although
these were found to be non-significant, there was a time when they
had amorerelevant role. The exchange rate in Boliviahas been un-
deracrawling-pegregimesince thelate 1980s, and during the 1990s
thelocal currencywas continually depreciated in order tomaintain
the country’s external competitiveness. This caused a significant
process of dollarization (Berg and Borensztein, 2000), and a high
pass-through effect (Laguna, 2010). In addition, in such asituation
the population becomes accustomed to seeing depreciation as a
normal process of the economic system (Humérezand DelaBarra,
2007). However, this pattern changed radically after 2006. In 2007
and 2008 the local currencyappreciated in order to mitigate the ef-
fects of the external environment oninternal prices (Figure 7b). This
measure had the effect of reducing expectations of inflation (Fig-
ure 7a), illustrating the important role of exchange policy in main-
taining price stability.

Since 2011 the exchange rate has remained stable in order to an-
chor expectationsand contain externalinflationary pressures. This
may have caused agentsto stop consideringthe exchangerateasarel-
evantvariable for the formation of their expectationsinrecentyears.

The inclusion of other variables did not affect the previous re-
sultsfrom Section 3.1, and it supports the possibility that short-term
inflation expectations are anchoring in Bolivia. However, it would
be goodtoanalyze whether BCBannouncements have effects onthe
inflation expectations ofalonger horizon, suchasthe medium term.

4. EMPIRICAL ANALYSIS IN THE MEDIUM TERM

Although, our main analysis hasbeen done with the BCB surveyand,
therefore, with short-term information; there are other sources
where anyone can find information on the expectations of economic
agents. Most of the research papers on this topic consider datafrom
international private companies that conduct surveys on different
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Figure 7

EXCHANGE RATE IN BOLIVIA

A. COEFFICIENT OF DEPRECIATION EXPECTATIONS MODEL 2
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variablesinalarge number of countries. In this case we choose touse
the information provided by the Latin Focus Consensus Forecast*
report from Focus Economics.? While the large sample size allows
us tostudythe expectations of private agents, we chose this database
mainly because it offers information not only on forecasts for the
current and next calendar year, but also for years further ahead.*?
Inordertocompare theinformation offered by the Focus Econom-
ics survey with the BCB survey, we use the technique from equation
(1) inSection 3 to transform the data of inflation expectations for the
current and next calendar year. The series obtained reflect similar
behaviorin general terms (Figure 8). Between 2007-2008 and 2010-
2011 both series show an increase, although one of less magnitude
inthe case of Focus Economics expectations. Since 2012, both series
have stabilized, except for aslight increase in BCB expectations be-
tween 2013 and 2014, and from 2015 on they present similar values.
By performinga cross correlation analysis considering the whole sam-
ple (July 2005-June 2017), a high level of correlation (0.92) was ob-
tained. Therefore, the Focus Economics information on inflation
expectations can be considered a complement to BCB survey data.
The forecastinformation of interestin the Focus Economics sur-
veys, conducted withamonthlyfrequency, is that from April 2010.%
We gathered information forthe currentyear, the next calendaryear,
and the third, fourth, and fifthyearsahead, sowe have data oninfla-
tion expectations up to five years ahead. Although the information

20 The Latin Focus Consensus Forecast report is a monthly publication,
which contains macroeconomic projections from nearly 200 different
sources. It coversapproximately 30 macroeconomicindicators per coun-
try for a five-year forecast horizon including economic activity (GDP),
industrial production, business confidence, consumer confidence,
inflation, monetary policy decisions and exchange rate movement.

21 Focus Economics is a company that has information on economic fore-

casts for many key indicators in 127 countries. Its reports draw on many

economic and commodities price forecasts and on economic analysts
around the world.

22 There exist other institutions that provide information about economic

forecast; one of the most famousis Consensus Economics. Nevertheless,

in the case of Bolivia its report has only forecast information for the
current and next calendar year of the variables of interest for the pres-
ent document.

2% There exists forecast information for the current and next calendar

year for a longer period, but, not for the rest of the years.
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Figure 8

EVOLUTION OF INFLATION EXPECTATIONS FROM BCB SURVEY
AND FOCUS ECONOMICS SURVEY

Percentage
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is on fixed-event variables, in order to work with these data we also
converttheminto fixed-horizonvariables using the technique from
equation (1) in Section 3. We end with information on inflation ex-
pectations for the current year (first), the next calendar year (sec-
ond), and the third and fourthyears (Figure 9a). The last years would
be used to study the degree of anchoring in the medium term.?
The fourvariables show high values between 2011 and the begin-
ning of2012, and later theyreflect more moderate behavior, similar
to that observed with expectations from the BCB survey. Arebound

2 Although most of the literature defines the medium term as beginning
with the fifth year ahead (see, Carrasco and Ferreiro, 2013; imf, 2016),

this document defines the medium term as beginning with the second
year ahead, like Lyziak and Paloviita, 2016.
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canbeobserved bythe end of 2015 forall cases, exceptthe firstyear.
Inthelastsix months, theinflation expectationsat the second, third,
and fourth years stabilize around 4.78 percent, while the expecta-
tions for the present year (first year) fall to 4.31 percent.

In the case of BCB projections, we have the projections for the
current and next calendar year from the Monetary Policy Reports.
The BCB does not undertake projections for longer periodsin their
reports, which posesachallenge foranalyzing the degree ofanchor-
ing in the medium term. To deal with this issue, we use an implicit
inflation target as a reference for inflation expectations in the me-
dium term.* We considered the level of inflation that is normally
used in the medium-term projections for internal analysis in the
BCB. In this case, it would be precisely 5 percent,? which is in line
with the projections made for the Economic and Social Develop-
ment Plan 2016-2020 for Bolivia. As in the previous case, we take
fixed-event variables and use equation (1) to change them to fixed-
horizon variables (Figure 9b).

With the variables prepared, the first step was to analyze the be-
havior of short-term inflation expectations (current year) in order
to compare the results with those obtained with the expectations
from the BCB survey in Section 3.1?” with equation (2). The results
show an important role of headline inflation, especially in 2007,
2008, and 2011 (Figure Ab5b). Nevertheless, since 2012 the coeffi-
cient of BCB projections (degree of anchoring) has reflected an up-
ward trend with slight fluctuations, reaching a value of 0.83 at the
end of the sample (Figure A5a). The results have the same observed
pattern as those obtained in Section 3.1, showing a greater degree
of anchorage in recent years. This shows the importance the BCB’s
projectionsacquired in thelast fewyears, not onlyforlocal economic
agents but also for foreign forecasters.

In order to compare the results from the degree of anchoring
ofinflation expectationsinthe shorttermand medium term, we use
the same time-varying parameter model from equation (2) with
the same assumptions from the previous section. We introduce

5 There exist research papers that have used implicit inflation targets
such as Mumtaz and Theodoridis (2017).

26 Also, this level has been used as reference for the next calendar year’s
projections in the BCB Monetary Policy Report since 2015.

27 The results of Model 6 can be found in Annex 3.
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Figure 9

FIXED HORIZONS VARIABLES FOR MEDIUM TERM

A. INFLATION EXPECTATIONS FROM FOCUS ECONOMICS
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the inflation expectations by year horizon with the respective BCB pro-
jection; for example, the BCB projection for the first and second year
will be included in the models with the inflation expectations for the
current and next calendar year, respectively. Meanwhile, the implicit
inflation target will be introduced into the models with inflation expec-
tations for the third and fourthyears. Thus, we have four models, whose
results are in Table 3.

DEGREE OF ANCHORING OF INFLATION EXPECTATIONS
IN THE SHORT TERM AND MEDIUM TERM

Model 6 Model 7 Model 8 Model 9
First year Second year
(current year) — (next year) Third year Fourth year
BCB projection 0.83 0.90 0.91 0.93
(implicittarget)  (0.00) (0.00) (0.00) (0.00)
Past inflation 0.17 0.10 0.09 0.07
(0.09) (0.19) (0.45) (0.65)

Note: The values in parentheses represent the p-values.

The results show a greater degree of anchoring in the medium term
thanin the shortterm, in line with the results of Carrasco and Ferreiro
(2013), Strohsal, Melnick and Nautz (2015) or IMF (2016). The coefficient
of pastinflation becomessmaller and notsignificantin the second, third,
and fourthyears. Meanwhile the degree ofanchoring (coefficient of BCB
forecast) is stronger in recent years; it is a difference of almost 10 per-
centage points between the coefficients in the first and fourth years.
The coefficients for the first and second years reflect more volatile be-
havior over the time (Figure 10). In all of these cases, an improvement
inthe degree of anchoring can be seensince 2012, with higher or lower
fluctuations. The degree of anchoring of inflation expectationsis gen-
erally greater in the medium term than in the short term.

The BCBdoesnot publishaninflation target for medium-term. Never-
theless, as Strohsal, Melnick and Nautz (2015) mentioned, inflation tar-
gets donot have to be officiallyannounced to be effective. Many central
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Figure 10

COEFFICIENTS OF BCB PROJECTIONS FOR DIFFERENT YEAR HORIZONS
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banks, including the European Central Bank or the U.S. Federal Re-
serve, donot publish officialinflation targets but are able to commu-
nicate the level of their inflation objective to the markets.
Althoughinflation expectationsappeartobewellanchoredinthe
medium term with respect to past inflation, there is a strand of lit-
erature that postulatesthatlong-term (medium-term) expectations
should notrespond to changesin short-terminflation expectations
either (Jochmann, Koop and Potter, 2010; Lyziak and Paloviita,
2016). In that sense, we additionally create a model to study if there
isarelationship between medium-term and short-terminflation ex-
pectations using the information from Focus Economics.
If medium-term inflation expectations are well anchored, they
should not respond to changes from short-term inflation expecta-
tions. Inthis case, following the work of Strohsal, Melnickand Nautz
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(2015), medium-term inflation expectations® ( 7,,, ) are a function
of observed inflation ( 7,_; ), short-term expectations® ( 7, ) and the

implicit inflation target ( 7 ):
n zl, =aym,_q + ¢+ 4
mit = ATl T 0Tl 1 + AT +€

where:
Otl + a2 + a3 = 1

If o >0 it meansthat medium-term inflation expectations follow
past inflation. If ay >0, the information from short-term inflation
expectations is relevant for the medium term. With these consider-
ations, medium-term inflation expectations will show a greater de-
gree of anchorage aslongas thevalue of oy is closeto 1. Forinflation
expectationsto be perfectlyanchoreditisnecessarythat oy =a, =0.

As in the previous cases, a time-varying parameter model is used
withmonthlydatafrom April 2010 to June 2017. The state parameters
followarandom walk process for simplification and variances param-
eters are expressed in exponential form. The Kalman filter is used
to compute the one-step ahead estimates of the means and variances
of the states by maximum likelihood. The results of the estimation
are shown in Table 4.

DEGREE OF ANCHORING OF INFLATION EXPECTATIONS
IN THE MEDIUM TERM, MODEL 10

Past inflationn Short-term expectations BCB implicit target
alpha 1 alpha 2 alpha 3
0.03 0.25 0.71
(0.82) (0.17) (0.00)

Note: The values in parentheses represent the p-values.

28 As a reference of medium-term we choose the inflation expectations
for the fourth year of Focus Economics.

29 As areference of short-term we choose the inflation expectations for the
first year of Focus Economics, in order to work with the same survey
sample.
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igure 11

EVOLUTION OF COEFFICIENTS IN MODEL 10
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The past inflation coefficient (Figure 11a) shows erratic behav-
ior overtime, reachingits highestvaluesduring 2010 and the end of
2015, in the last months its value decreased to 0.03, a low and insig-
nificantvalue. The short-term expectations coefficient (Figure 11b)
displays a value of about 0.25 for the whole sample, being almost
constant. However, it is not significant; the effect that this variable
could have on medium-term expectations seems to be already res-
cued with the information of past inflation so it does not present
any significant changes to its behavior.

Finally, the BCB implicit target coefficient (Figure 11c) exhibits
an upward trend, similar to those observed in other models, with
atemporary fall between the second quarter of 2014 and the third
quarter of 2015. This coefficient rose from 0.34 in mid-2010 to 0.71
inmid-2017. Underthisspecification, medium-terminflation expec-
tationsreflectahigh degree ofanchoringsince pastinflation ceased
tobesignificantand short-term inflation expectations did not have
asignificant effect throughout the analysis period.

5. SOME CONSIDERATIONS
REGARDING THE RESULTS

The results obtained show that there could be a significant degree
of anchoring of inflation expectations in Bolivia, both in the short
and medium-term, mainly since 2014. In the case of short-term ex-
pectations, it is quite noticeable that BCB’s projections have great-
er effect than observed inflation and other variables, unlike other
studies that indicate that past inflation has a high relevance in this
time horizon (Lyziak and Paloviita, 2016). However, in the medium
term (fourthyear), as expected, there isa greater degree of anchor-
ingthanintheshortterm (firstyear).Itisalso remarkable consider-
ing this result was obtained with two different samples (BCB survey
and Focus Economics survey).

This behaviorindicatesasignificantimprovementin the degree
of credibility of the BCB, and it could be associated with several fac-
tors. These include the adoption of a more active role by the mon-
etary authority (with a higher degree of intervention in the money
market and a more active communication policy), a stable macro-
economic environment, and the progress made in the process of fi-
nancial de-dollarization.
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PERCENTAGE OF DOLLARIZATION OF FINANCIAL LOANS
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Source: Central Bank of Bolivia.

Duringthe 1990s and the first five years of the 2000s, almost all of
the loans and deposits in the financial system were denominated
inU.S. dollarsbecause peoplein Boliviahad greater confidenceinthe
dollar to carry out their daily transactions. This situation can be at-
tributed to the constant depreciations during this period, which
led toaloss of the value of the local currency. In 2006, when the Bo-
livian appreciated, the degree of financial dollarization in Bolivia
began to decrease. Thisaspect, with other measures applied by the
localauthorities, allowed the de-dollarization process toaccelerate.
Thisin turn created amore favorable environment for monetary pol-
icy and a greater role for the BCB in local economic activity. While
97 percent of loans were made in dollars at the beginning of 1998,
by mid-2017 this figure had fallen to 2.7 percent (Figure 12). In the
same period, depositsin dollars declined from 92.7 percent to 15.6
percent. These developments apparently helped to create a more
predictable environment for economic agents.
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6. CONCLUSIONS

This study with different specifications of time-varying parameters
modelsshowsthatahighdegree ofanchoring ofinflation expectations
in Bolivia could exist. Our main analysiswas performed considering
information from the BCB survey, which was complemented with data
from Focus Economics survey. Considering the limitations of these
data sources, our study focuses mainly on the analysis of the short
and medium-term expectations, obtaining good resultsin both cases.

The results show that the BCB’s projections, presented in its Mon-
etary Policy Report have a significant effect on short-term inflation
expectations, unlike other studies that indicate that past inflation
hasahighrelevanceinthistime horizon (Lyziak and Paloviita, 2016).
Theanchoring of short-terminflation expectations for central banks
is not of less importance since these have a relevant role in wage ad-
justments and price setting by firms. It is remarkable that we found
ahighlevel ofanchoring degree with two different samples (BCB sur-
vey and Focus Economics survey).

In the case of medium-term inflation expectations, we use an im-
plicit inflation target of five percent for time horizons longer than
two years. Also, we use information from Focus Economics, which
has data on inflation expectations up to five years ahead. Follow-
ing the work of Lyziak and Paloviita (2016) and Strohsal, Melnick
and Nautz (2015), we found that past inflation and short-term expec-
tations do not have asignificant impact. Meanwhile, the implicit tar-
getwould be the main reference for the formulation of medium-term
inflation expectations.

Thisresearch paperrepresentsafirststepinunderstanding the be-
havior ofinflation expectationsin Bolivia. There are not manystudies
that have analyzed their conduct or how they react to the announce-
ments made bythe BCB about the future trajectory ofinflation. Since
2006, the BCB has actively participated in press conferences, semi-
nars and presentations in order to forge a closer relationship with
the population in general (academics, experts, students, reporters,
and others). The results of this paper show that the BCB’s projections
may have excerted a greater influence on agents’ inflation expecta-
tionsinrecentyears. However, more studies should be carried out to
understand and evaluate better the capacity of the BCB to anchor
the inflation expectations of the Bolivian population.
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Figure A.1

ORIGINAL BCB PROJECTIONS
A. INFLATION BY THE END OF CURRENT YEAR
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igure A.2

UPDATED BCB PROJECTION (INFLATION BY THE END OF CURRENT YEAR)
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Annex 2

q

Figure A,

EVOLUTION OF COEFFICIENTS IN ALTERNATIVE MODEL 1

A. UPDATED BCB PROJECTION COEFFICIENT (y /%)
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The Time-Varying Degree of Inflation Expectation Anchoring in Bolivia 171



Annex 3

Figure A.4

EVOLUTION OF COEFFICIENTS IN MODEL 6

A. UPDATED BCB PROJECTION COEFFICIENT (Y /')
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