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ABSTRACT

THREE ESSAYS ON MONETARY POLICY:

EXPECTATIONS, COMMUNICATION AND TRANSPARENCY

By

Wytone Yohane Jombo

The conduct of monetary policy has greatly evolved in the past two decades, particularly
because monetary authorities have become more transparent and are communicating
monetary policy issues to the public mdrart before. Most central banks have reformed
into either de jure or de facto inflation targeting frameworks, with intensified efforts to
influence inflation expectations. The discussion in this dissertation is-phoeged.
Chapter 1 explores the behavabraspect of economic agents in forming inflation
expectations by utilizing threshold models and tirag/ing Granger causality techniques

in the context of lagugmented vector autoregressive models to establish the extent to
which inflation expectationsiay have a notinear relationship with their predictors and
whether inflation expectations can be adequately predicted. Chapter 2 discusses monetary
policy communication, precisely by utilizing the text mining algorithms to extract the levels
of readabilty, complexity, and sentiment contained in the monetary policy statements and
further test how these indicators are rel af
Finally, chapter 3 attempts to understand how monetary policy transparency may affect
the stability of the banking system. | find that economic agents might not revise their
inflation expectations until the inflation target is missed beyond some threshold. | further
find that credibility of the central bank, changes in the policy rate arssing of the
inflation target by the central bank may provide insights on how economic agents would
form their expectations about inflation in the future. | also find that small misses of inflation
target do not trigger the revision of inflation expectasdoy the economic agents. There

is evidence suggesting that the readability and complexity of monetary policy statements
may affect exchange rate volatility in developing countries, and the tone of a central bank's
statements regarding overall macroecomormonditions matters for financial market
volatility. Finally, | find evidence to suggest that banking industry stability could be
influenced by how transparent a central bank is, particularly on issues related to explicit
announcement of policy rules,guision of a comprehensive account of monetary policy
deliberations, and disclosure of how each decision was reached.
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1.0 CHAPTER ONE: TWO DECADES OF TARGETING
INFLATION IN SOUTH AFRICA: WHAT ARE THE DYNAMICS

OF INFLATION EXPECTATIONS?

ABSTRACT

This study is set out to answer three key questions. Whether there exists a threshold of target
miss beyond which economic agents become responsive in form of expectations revision;
whether inflation expectations can fedicted by the level of current and past credibility of a
central bank and how the causal link between inflation expectations and its determinants is
affected by economic shocks such as global financial crisis. Usingsénes data for South
Africa from 2000 to 2020, the study invokes a threshold regression model to establish that
economic agents revise their inflation expectations when the central bank misses the target by
more than 1.5 percentage points. Thedagmented VAR (LAVAR) suggests thaht central

bank's credibility, targetniss, and policy rate adjustments have predictive power on inflation
expectations. Finally, the novel timvarying Granger causality analysis suggests that the
relationship between inflation expectations and theirrdetents is unstable around periods

of economic downturns.

Keywords: Monetary policy, Inflation expectations, Threshold analysis, Twanging

Granger causality



1.1Introduction

Good central banks have clearly defined policy objectives. Objectives may include, but are not
limited to, achieving price stability, financial stability, and enhancing economic growth. In
recent times, mostentral banks have considered price stability a primary objective. This
notwithstanding, the other objectives are usually pursued as secondary objectives. It is common,
particularly in emerging economies, for central banks to pursue multiple objectives. Fo
instance, they may state price stability as a primary objective, but their monetary policy
decisionmaking processes are riddled with other objectives such as economic growth. Central
banks frequently employ monetary policy strategies to achieve theéedsgjoals. Since the
1990s, discussions in the literature have often been about inflation targeting as a candidate for
a monetary policy framework. First introduced in New Zealand in 1990, more than 70 countries
have now adopted the inflation targeting)(framework in their conduct of monetary policy.
The inflation targeting regime wutilizes peo
(Gurkaynak et al., 2007). The inflatidargeting central banks try to align sht@tm interest
rates with an irg@rest rate called the policy rate or central bank rate set by the Monetary Policy
Committee (MPC) of the central bank. If the skerm interest rate is aligned with the policy
rate, the money market liquidity conditions are believed to be optimal anrthftetionary,
such that the resultant inflation will equal or approach the inflation target.

In recent years, central banks have intensified monetary policy communication in a bid
to influence peopl ebds i nfl &tion Centracbanksatemptt i on s
to convince the public that, in a specified future, inflation will be on target or at least reasonably
close to the target. If inflation is exactly on target or close to the target, economic agents start
believing the centrabank announcements about the target and that the-kprilkckng
mechanism is benchmarked around the target. Indeed, if the central bank fails to steer actual

inflation close to the target, agents tend to disregard the announced inflation target and work

2



out inflation expectations based on their own understanding of current and future economic
developments.

There is merit for central banks to care about inflation emtiects. When Angpt al.

(2007) compared the performance of fourofisample forecasting methods of U.S. inflation,
inflation expectations surveys emerged to outperform the rest. These findings are well
coll aborated by Gil AlndaMegler 015) avtho.also(fiddsungZy a n d
based expectations to be superior to standard time series forecasting models. These findings
suggest that if economic agents expect inflation to rise by some degree and if such expectations
are not anchored to the desl inflation target, prices would rise by this magnitude, ceteris
paribus. Therefore, most central banks are today investing in monetary policy communication
to influence the public into believing that central banks can use their monetary policy
instrumetts to align future inflation with the target. However, the credibility of a central bank

is put into question if it does not deliver inflation aligned with the target. Economic agents are
likely to raise inflation expectations away from the target if éngdt is not achieved.

While it is well known that actual inflation rarely matches the target, there should be
some reasonableiss beyond which the economic agents will raise their inflation expectations
away from the announced target. Unfortunately, this tolerable deviation is not known to
policymakers. Specifically, MPC does not know how much inflation targs$ is
consequendl to inflation expectations. If they can have an idea about this threshold, they
would possibly not respond by means of interest rate adjustment or liquidity reserve

requirement so often, at every miss of the target.

If there are indeed such thresholdstimating them would assist monetary authorities
in not taking drastic policy measures when

encountered particularly when such measures would induce macroeconomic instability.



Considering hovimportantinflation expectations are in the inflation targeting framework, this
study examines the dynamics of inflation expectations in South Africa from 2000 to 2020 when

its economy was under an inflation targeting regime.

1.1.1 Research Questions

This study utilizs South African data to answer these questions in modern monetary

policy practice:

1. Is there an inflation targehiss threshold beyond which economic agents start raising
inflation expectations?
2. To what extent can inflation expectations be predicted ubmtgvel of credibility of

a central bank?

3. How do economic shocks such as the 2008 global crisis affect the causal link between

inflation expectations and its determinants?

The choice of South Africa for this analysis is driven by (1) little researdhnftation
expectations having been conducted in the country despite it being one of the early birds in
Africa to adopt an inflation targeting framework (2) As an emerging economy, the country may
provide different perspectives on how inflation expectatiare formed (3) consistent data on
inflation expectations is hard to find and South Africa has such rich data of inflation

expectations.



1.1.2 Summary of Findings

Results from the study establish that economic agents revise their inflation
expectations when the central bank misses the target by more than 1.5 percentage points. The
results further suggest that inflation expectations can be predicted by each of the variables:
central bank credibility, target miss, and policy rate. Furthemdivel timevarying Granger
causality analysis suggests that the relationship between inflation expectations and their

determinants is unstable around periods of economic downturns.

The implication of the results is that central banks may have some rodeefoing
policy interest rates unchanged following small and temporary deviations of inflation from the
announced targets and can instead intensify clear communication to anchor inflation
expectations. Further, the study finds that the causality linkdsgtwnflation expectation and
targetmiss, credibility, and the policy rate is not stable across the time span of the sample,
suggesting that some episodes had stronger causal links than others with an unstable link being

experienced during economic dowrts.

1.2  Background

1.2.1 The Monetary Policy Framework in South Africa

The responsibility for formulation and implementation of monetary policy in South
Africa rests with the Reserve Bank. The Bank is mandated by the constitution to protect the
value of the local currency (rand) by keeping inflation low and steady. Before 2000, South
Africads monetary policies oscillated pri ma

targeting, and discretionary monetary policy frameworks. However, South Afrigteadine



IT monetary policy regime in 2000 and its inflation target bounds were betwégeent.
Initially, the target was based on calendar year annual average inflation for CPI inflation.
However, since 2009, the target was based on headline inflagtoveen 3 to 6 percent on a
continuous basis. The target is set by the Minister of finance in consultation with the governor.
The Bank has been striving to keep inflation within tk @ercent range, suggesting that any
deviations outside the range wdutigger remedial policies to realign inflation back into the

inflation target band.

The adoption of IT in South Africa did not yield immediate rewards. Inflation was
rarely within the targeted bounds during the first decade of IT adoption. This eoexglained
in two ways. Firstly, the averaging of inflation as a target was masking the monthly or quarterly
swings of inflation if the average was within the target. Secondly, the 2009 financial crisis
might have caused havoc on the inflation sigbdgendaKabundi et al. (2015urther state
that the volatility of inflation during the period was largely influenced by the depreciation of
the South African rand and the rise in food prices and iofidtad risen above the 10 percent
mark.

When inflationtargeting central banks opt for a range and not a point target, central
banks will be called to action when inflation is outside this ramgel more seriously when
inflation exceeds the upper bound. The action of the central bank when inflation is above the
mid-point of the range will depend on whether the monetary policy authoritsvig&ishor
dovish For the hawkish central bank, it willr@eady start prempting the potential soar in
inflation that would get out of the target range eventually. In an inflaéingeting framework,

central banks would be incentivized to act-preptively to anchor inflation expectations. It is

! For emerging and developing countries, inflation is rarely worrisomely low below the target as such this problem is never
discussed in monetary policy formulation board rooms.



now popular inthe modern economic theory that inflation expectations are one of the key
drivers of actual inflatiorfLeduc et al., 2007)t is argued that households and firms consider
theexpected inflation in their economic decisions such as wage contracts and pricing decisions
(seeBullard, 2016) These decisions are reflected in the actu#tioh. Therefore, a central

bank that cares about inflation stabiditynflation around the targétwill pay closer attention

to both inflation trends and expected inflation.

Figure 1.1 Inflation in South Africa

Inflation
ra

2000 2005 2010 2015 2020

Time

Note. Data sourced from Reserve Bank of South Africa
Inflation expectations are determined by many factors. Forexampla Kk k ay a et al
hypothesize that controlling for other macroeconomic factors, inflation expectations could be

influenced by developments in the past inflation and the prevailing announced target.



Figure 1.2: Inflation Expectations by Categoryd Current Year
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Notes. Data sourced from Reserve Bank of South Africa. |E=Inflation Expectations, YearO=Current year, Yearl=next one year,
BR=Business representatives, TU=Trade Unionists, FA=Finafngysts.

Figure 1.3 Inflation Expectations by Categoryd One year Ahead

11
10 }
9
8
7
6
5
4
3
2 NN N N T T Y T T T T T T v
M N d < O N d < 0O N A9 < 0O N A 0O N A< 00O NA < 00 N HdHoS
o UT O U T U T T»T o o T o o vt T T T T T o o Tt T T ot ot o T
O 4 N AN MO < IO KO ©O I 0 0 O O d 4 N M <& < IO O NMNMNNMNMNOOWO O
O O O OO0 oo oo o000 d d d d d 4 4 d A A d o A «d
O O O O O O O O O O O O O O O O O O oo oo o o o o o o o o
AN AN AN &N AN AN AN &N &N &N AN AN AN AN NN AN AN NN NN NN N N N N
IE_Yearl TU IE_Yearl FA === |E_Yearl BR

Notes. Data sourced from Reserve Bank of South Africa.
|IE=Inflation Expectations, YearO=Current year, Yearl=next one year, BR=Busiepsssentatives, TU=Trade Unionists,
FA=Financial Analysts.

The South African Reserve Bank surveys inflation expectations of members of trade
unions, business representatives, and financial analysts. This way of soliciting inflation

expectations is widelysed in the literature. The United States conducts the Michigan Survey



of Consumers and the New York Fed Survey of Consumer Expectations, while the United
Kingdom conducts the Barclays Basix and Bank NOP surveys. The European Commission
conducts harmonizkhousehold surveys for all European count(i@sibion et al., 2020)
Figures 1.2 and 1.3suggest that when the current inflation is on an upward or downward
trajectory, the nflation expectations behave in a similar pattern. This is true for both
expectations for the current year (Figdr@) and one year ahead (figuted). The economic
agents are likely to benchmark their expectations on what is happening to inflation in the
current period when their inflation expectations are poorly anchored to the target. The role of
the central bank, therefore, is to ensure that the economic agents make reasonable expectations
about future inflation regardless of the current trends byighray credible monetary policy
communication and applying the available monetary policy tools to show commitment to the

communication.

Perhaps what would matter for the expectations of economic agents in the
inflation targeting setting like the caseSduth Africa is the gap between the target and actual
inflation. Figurel.4shows a high correlation between the deviation of actual inflation from the
target and inflation expectations. Precisely, when the deviation is positive, agents expect future
devid i on to be positive. One of the objecti ve
reaction to the central bank©&s -limeas. 4f the f t he
relationship is notinear, | hypothesize that agents will ignore smaitses and react only to
6significantd deviations. Il f this is true,
misses as well, particularly when they are temporary and when action by the central bank could
destabilize the economy more than damoghing. Moreover, central banks do not find pleasure
in changing policy rates too often as it is considered as having destabilizing effects on the

economy. SpecificallyTuna and Almahadin (2021ind that interest rate fluctuations lead to



the instability of financial institutions and systems. Under inflation targeting, central banks are
faced with a policy dilemma. If they do natl, the economic agents will interpret it as if the
monetary authorities are not committedhawkishenough to keep inflation within the target
bounds and that economic agents are likely to raise their inflation expectations.

Figure 1.4 :Deviation from the announced target and expectations
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Notes.Compiled using data from the Reserve Bank of South Affiasgetmissupper= Gap between actual inflation and the upper bound
inflation target. |E_Yearl_TU=One year ahéaithtion expectations by trade unionists.

If central banks respond to every deviation from the térgetall or larged
the economy could be subjected to frequent pehdyced shocks that would confuse the
economic agents and may cause unwarranted imaise economy. The results from this study
would, therefore, provide an empirical justification for why central banks need not to adjust

policy rates too frequently.

There is merit in expecting that the relationship between tangst and
inflation expectations could be ndmear and that there could be some threshold relationship.
For instance, Coibion and Gorodnichenko (201pyovide some evidence suggegtthe
delayed response of mean forecasts to macroeconomic shocks for economic agents. Further

evidence reported bfoibion et al. (2020suggests that whemflation is low, neither

households nor firmsdé expectations significa
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which supports the motive of this study to explore the-livear behavior of inflation
expectation. Moreover, using both piecewise emdshold model<Cristini and Ferri (2021)
find evidence that the US price Phillips curve is convex in nature, using data from 1961 to 2019,
and this evidence support convexities and discontinuities of the Phillips cur@ar{(@013)
finds that norlinear regression model for inflation expectations is the best model to measure

inflation expectations.

1.3 Literature Review

1.3.1 Theoretical Underpinnings

Determinants of InflationExpectations

Ezekiel (1938)and other early studies assumed that inflation expectations are
determined naively by looking at previous inflatio Economi ¢ agentsd expe
to or close to the recently observed pribkinn and Elliott (1975pargue that those nawve
expectations are a precursor of the extrapaagixpectations hypothesis. The extrapolative
expectations hypothesis is summarized by:

“ =+ 10+ 20¢- 1) (1)
where*“ is the inflation expectation one period ahead made atttipaes the actual inflation
rate at period and " +1is inflation in the previous period. The original version of the model
assumedb=0 andUi=1 . T ¢ae betD or<0. If it is greater than zero, it means the trend
will continue while wherl} <0, the trends expected to reverse itself. When=0, it means
the current inflation is expected to persist. Related to extrapolative expectations is the adaptive

expectation hypothesis which is widely popular in the literature.
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The hypothesis is summarized addols:

113

=+ b)) 0 < b<1

First used independently iyagan (1956andNerlove (1956)the adaptive expectations
hypothesis suggests that the economic agents will review their expectations proportionately to
the difference between the actual rate of inflation and the rate that was expected. Elliott,

1975) It, therefore, suggests that agents will not revise their expectations either upwards or
downwards visxvis the currently expected inflation in the next period if their expected
inflation and actual inflatio matched in the previous period.

It is easy to see that in the presence of an inflation target announced by the central bank,
i ndi vi dual 8 guidedbyteeadaptivel expactations hypotldesiuld be shaped
by two related developments. Firstly, agents will review their expecsatiased on how the
actual inflation deviated from their own expectations in the previous period (the original
adaptive expectations equation). Secondly, equation (2) could be augmented by adding a term
that would suggest that the agents would also rewisg expectations if actual inflation

deviated from the announced target.

o=+ a-f( ) e W) O<a&, o <1

This suggests that even when the agents match their previous expectations with the actual

inflation, the fact that the central bank missed its target would affect the expectations formation

process of the agents.
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Non-linear relationships: Threshold Analysis

Threshold autoregressiomdng, 1983) where the dependent variable is a funttof its
own lags, is one of the most widely used nonlinear models in economics. Other innovations in
the field include the threshold cointegration introduced@alke and Fomby (1997in which
the TAR model byfong (1983andEngle and Granger (198pintegration models popularly
known as the vector autocorrection model are combiFeady (1998plso introduced a similar
vector TAR (VTAR) model with possible threshold cointegration wihilensen (2000)
developed both a threshold regression algorithm and the test of the preseruesiiad for
a given regression model.

The basic presentation of threshold regression can be described as:

g Uy - EAb 0 |

“ g Uy - ElE 0 Hb (5)
where “ is the dependent variable which is inflation expectatidgdsjs a vector of
expl anatory v ar-inaraht pasametdss vecwmr, it dnia.d err@ gith mmean
0 and vZu iisarhcesholdivariable which is an element of a set of véttoof
exogenous variables withregisnp e ci f i ¢ ¢ o et h @ Tha keyparametersthat r s 0
wi || be i mportant ar e bequaliots assamesionaitireshpld,i nc e |
for simplicity the system estimates the regressions for valués dfelow the threshold for

one region and another region for values)ofabovel 8

This study hypothesizes that the relationship representedrbgquation (3) above
would not be linear such that at small inflation deviations from the target, agents do not respond

with elevated inflation expectations until some threshold deviation magnitude is reached. |
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hypothesize two reasons that would lead twonlinear relationship. For firms or producers,
changing inflation expectatiodswhich eventually leads to changes in actual pécafier a

small target miss might not be necessary due to menu costs. For trade unionists, the expected
change inwagesdueo t he s mal | Omi ss of the targetdo
and winding battles with the employer. They would, therefore, be better off not raising
expectations because the costs of fighting for wage increases are higher than the reward.
Therdore, households and firms must have some threshold level that would trigger them to
swing into action. Firms raise expectations and the selling prices while households raise
expectations and start wage negotiations. If central banks know this behawiondsholds

and firms, they would not be moved by small inflation deviations off the target if such
deviations are small and temporary. This study tests if such a threshold exists and attempts to

estimate it.

Central banks around the world are learningdmmunicate their monetary policy
deci sions even when they adopt a O6stayd stan
become one of the important ways of anchoring inflation expectations without the actual hard
core monetary policy action such easing interest rates or increasing liquidity reserve
requirement (LRR). Therefore, when policymakers realize that the taigstis below the
estimated threshold (not warranting tightening), they would still need to find a way of
communicating to the falicd including business players, financial analysts, and wodk&rs
tone down inflation expectations. It is well documented in the literature that monetary policy

communication is a leasbst mechanism to anchor inflation expectati@isderet al., 2008)
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1.3.2 The Empirical Literature

Inflation Expectations

Literature is not in short supply of studies on inflation expectati®ulsit (2018)sets out
to explore low inflation expectations react to changes in the past inflation rate, output gap,
exchange rate, inflation target, and oil prices in Turkey. The study uses the Autoregressive
Distributed Lag (ARDL) to investigate whether there is cointegration among\theables.
The findings are not surprising: the-tr#bnth ahead expected inflation is found to be positively
related to previous inflation, output gap, nominal exchange rate, and oil prices. The previous
inflation and exchange rate are also found to béipely related to 24monthahead inflation
expectations. While policymakers would be interested to know the determinants of inflation
expectations, they will be more interested in understanding how the magnitudes of the
determinants matter in triggeringet expectations. The narrative should therefore proceed by
asking: how much <change in the determinant:

expectations altered by small deviations of inflation from the target?

Easaw et al. (2013yonder whether households can consistetihely and frequently
update theilexpectations with any incoming latest information. This thinking has led to the
introduction of the notion of rational inattentive behavior in the literature which suggests that
nonrexperts form expectations sporadically. To an extenRaest (2006 argues that producers
and consumers have some periods when they are inatternitigg do not care what economic
news is trending until such a time they need such news. Easaw et al. (2013) suggest that the
costs of collecting nformation and r@ptimization contribute to the delayed spread of

information among the general population.
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Using micro data set for Austridgritzer and Rumler (2015jpund that inflation
expectations are determined primarily by age, gender, education, and economic literacy. These
could be important findings, particularly in packaging-eneptive communication to tone
down inflation expectations. For instance, in recent years, central banks across the world have
embarked on economic literacy initiatives in the form of monetary policy communication at

least to ensure that the nerpert population makes rational inflation exp&otes.

Meeting an inflation target is key to achieving credibility. The central bank is credible
if it does what it says. If a central bank announces an inflation target, it must achieve it, or at
least there should be a convincing explanation for whytatget was not met. If the central
bank claims to be independent, it must act objectively and if it claims to be transparent, it must
live by such openness standards. Stdakierman and Meltzer (198&)entral bank credibility
has been considered a key feature of policymakers, both in developed and emerging economies.
Literature has unani mousl!l y c dynasimeadueed bytthb at t |
ability to manage public expectations, is critical to the effectiveness of the monetary policy.
This approach has been used to anchor inflation expectations and reduce monetary policy
uncertainty Credibility becomes even more reletain the unpredictable economic and
financial environmen{Cukierman & Meltzer, 1986;Faust & Svensson, 2001; Cecchetti &

Krause, 2002)

Using data from the United States and Japa®da (2010)shows that inflation
expectations are more sensitive to changes in external prices and monetaryepeticly
shocks than actual inflation. Moreover, the study shows that compared to Japan, the impact of
exogenous price shocks on inflation and inflation expectations is not only significant but also

persistent, with expectation shocks having afsdfilling effect on inflation. From the existing
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empirical literature, the relationship between inflation exq@ons and the past inflation target
performance of the central bank has not been explored. Firstly, there is no formal investigation

of how inflation expectations are determined by the knowledge that the central bank missed

the target. Secondly, it ishknown whether this link is linear. It is still not clear whether the
economic agents have somesdcad&vtehatoft raing g enrfd att

higher. This study, therefore, aims at closing these gaps.

1.3.3 Application of Threshold Regressions in Empirical Literature

Threshold time series modeling and its applications have grown more relevant in
economics and finance studies sifl@ag's (1978; 1983)ioneering work. Indeedhreshold
regressions are widely applied in the literature to answer threstlated question®einhart
and Rogoff (2010)eport that across advanced and emerging economiestod8BIP ratios
over 90 percent are detrimental to economic growth. Specifically, they found tatritries
where gross foreign debt exceeds 60 percent of GDP, annual growth rates fall by about two
percentage points; in countries where gross external debt exceeds 90 percent of GDP, growth
rates are nearly halved, on average. La&fansen (2017applieda kink threshold model to
annual United States data on the growth rate of real GDP and th®-@&DP ratio from 1792

to 2009 and determined the threshold to be 43.8 percent.

Alfada (2019)examines the impact of corruption on economic growth in Indonesia,
employing a nonlinear technique to estimate the corruption tcegleyond which it can
become harmful to growth. The study hypothesized thaiclomuption provinces (corruption
below the threshold) could benefit from corruption by promoting their economic growth while
when corruption surpasses a certain thresholanight impede economic progress. The

analysis used the samg@plitting threshold model proposed Hansen (2000)
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1.4 Data and Methods

The study uses monthly timerges data from South Africa from 2000 to 2020. The
dependent variable for this study is inflation expectations. South African Bureau for Economic
Research (BER) surveys inflation expectations for the South African Reserve Bank. The
respondents to the sy were drawn from a panel of 1061 business representatives, 40
participants from the financial sector, and 25 participants representing the labor market. To
obtain inflation expectations for a given period, the unweighted average of the responses is
calcdated. Respondents are given a questionnaire in which they must indicate how high they
expect CPI inflation to be in each period ahead. The questionnaires of the Livingston Survey
of the Federal Reserve Bank of Philadelphia and the Survey of ExpectdtibresReserve
Bank of New Zealand serve as a guide. An important explanatory variable is the deviation of
inflation from the target. South Africa uses the band target instead of the point target, | calculate
the gap between the upper bound of the targed lbad actual inflation. Tablellshows the
descriptive statistics of the variables.

Table 1.1 Descriptive statistics

Variable Obs. Mean Std. Dev. Min Max
Oil price 240 64.959 29.603 18.690 128.033
Inflation 240 5.327 2.706 -1.800 13.800
Targetmiss 240 -.673 2.706 -7.800 7.800
Credibility 240 .960 .081 .612 1.000
Policy rate 240 7.685 2.459 3.500 13.500
Exchange rate 240 9.613 3.03 5.465 17.192
Total expectations 240 5.996 1.605 3.200 11.400
Expectations by trade unionists 240 6.089 1.628 2.900 11.100
Expectations by business representative 240 6.265 1.573 2.800 10.700
Expectations by financial analysts 240 5.669 1.837 1.200 12.800

Notes.Inflation expectations are in three flavors: expectations by trade unionists, business representatives, and finarxidlcala
expectations are the unweighted average of all the categories of expectations. Timisargtte difference between theper bound
of the inflation target range (3%96) and the realized inflation. Exchange rate= nominal exchange rate of South African rand p
Credibility is a measure of central bank credibility developedCbgchetti & Krause (2002)ith modifications, the oil price is the
international brent crude oil price and the policy rate is the central bank intéeasted for implementing monetary policy. Policy ra
exchange rate, and inflation are from IMF statistical database. Inflation expectations are from the Reserve Bank ofc&outh Afr

The study employs two models to answer the research questionseanddbls used are the

threshold regression model and the twaeying Granger causality model which is
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implemented within the environment of a Jaggmented vector autoregressive framework.

For threshold analysis, this study specifies a parsimonious nagdeliggested by Hansen
(2000). The use of such parsimonious specifications is not new in the literature (for example,
Kabundi et al., 2015 Hansen (2011)argues that such a specification allows important
nonlinearities in the conditional expectations function to manifestthowt
overparameterization. The control variables used are the exchange rate of the rand against the
US dollar, crude oil prices, the policy rate, and credibility. To examine thevinying
relationship between inflation expectations and the main exfdanvariables, we use the
recent recursive subsampling methods to identify the causal change in potentially integrated

systems proposed I8hi et al. (2020and further applied bBaum et al. (2021)

For the threshold analysis, the study uses the following framework:
‘ I 1 [

T o T 1 [ (6)

where“ is consumer price inflation erptations for'Qperiods aheadw is a vector of
explanatory variables including the threshold varigbléwhich is the gap between the
announced inflation target and inflation outcome (targiss). In this analysis, explanatory
variables are¢he exchange rate, crude oil prices, and central bank policyHatsen (2000)

argues that models such as these need not be overparameterized.

Predicting Inflation Expectations: TimeVarying Granger Causality
The conventional reduced VAR models have been widely utilized to establish
causation in time series econometric studies. These models entail a causal ordering that serves

as the foundation for the computatidnmpulse responsg8aum et al., 2021 )Typically, the
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ordering is prescribed on theoretical grounds. Nevertheless, without any theoretical basis, the
ordering is based on the concept of causality propos&tdnyge (1969 1988) The important
assumption for a basic VAR is, however, that the variables should be stationary. Due to these
limitations, Toda and Yamamoto (199&hdDolado and Litkepohl (1996lggesestimating

a lagaugmented VAR (LAVAR) model. The LAVAR is simply the basic VAR model of lag
length & , augmented with additional la@®y where'Q is the maximum order of integration
based on unit root testing. The model can be illustrated as tbevifudl bivariate framework

without loss of generality:

A 1 60 - X6

Here,w andw are the time series variables of interest, wkiledenotes the lag
order of the original VAR modeb is the time trend and is the error terms. The model
system is extended b additiond lags determined by the maximum integration order of the
variables. The variabled Granger causey if the past values ofo have predictive power
for the present value ab . For example, to test for Granger causality fram to w , a
joint test ofe  (for 'Q pht 8 &) is performed using the Wald test. This strategy uses robust
econometric procedures that do not entail detrending or differencing at the outset and that
explicitly account for the possibility of unexpected changes ircgusal relationships. The
LA-VAR framework in which Granger causality tests are conducted is robust to time series
integration and cointegration. Nevertheless, Granger causality tests from VAR models may be
susceptible to the period for which VAR is estiied, according taum et al. (2021)

Therefore, | follow a technique developed and applie&iyet al. (2018and was later also
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applied byBaum et al. (2021yvhich employs recursive estimation procedures that allow for
temporal variation in the Granger causal order to date stamp the timing of changes. Three test
statistics are proposed taperationalize this strategy. The test statistics are the Forward
Expanding Window (FW), Rolling Window (RW), and Recursive Evolving (REW) algorithms.
Assume a time series sample size of up to T observationdp ho 8 @ , a number_

such that 0 _ p and“"Y_is the product's integer component. The Wald test statistic is

calculated over the subsample from O

The FW algorithm follows the standard forward recursiomladma (1994here the
first Wald test is estimated over the minimum sample size (window length) then the sample
expands gradually by one observation until the last observation with the last Wald test is
computed using thehole sample. When using a rolling window approach, the sample size is
kept constant (at the minimum level), but the window shifts are each followed by the
computation of the Wald statistic. Further, the recursive evolving window approach combines
the advatages of a rolling window and forward expanding window (see figurég), A
schematic representation of the methods is in Figuse where each arrow stands for a

workable subsample that can be used to calculate the relevant test statistic.

The analgis will be done in two ways. Firstly, | evaluate the full sample Wald statistics
of the three algorithms described above against the bootstrap percentiles. The bootstrap
methods are used to deal with issues of multiplicity in recursive testing as sddgeSte et
al. (2020) Secondly, the FW, RW, and REW statistics are plotted and evaluated in relation to
the plotted bootstrap percentiles, hence it will be easy to identify episodes in which potential
Granger causal relations fluctuate substanti@Bhi et al., 2020) The variables for the

estimations in this analysis are inflation expectations, credibility (of the central bank), target
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miss (of inflation), and policy rate.

Credibility is measured by an approach propose@égchetti and Krause (20023
depicted illustrated in equah 8 in which* is the inflation target an® “ is the inflation
expectations. According to Cecchetti and Krause, if the expectations are equal to or below the
target, the credibility index value is 1 and when average expectations are above 20 thercen

index is 0, or no credibility.

v P Qos ) b .:u
Credibiity Index= P 5— ©" ° & 08 CmP g
10 Q0" cnP yag

If expectations are above the target but below 20%, the index is between 0 and 1.
Cecchetti and Krause consider inflation above 20% to suggest that the central bank has no
credibility at all. However, unlike €chetti and Krause (2002) who used the average of actual
inflation for the previous 5 years as a proxy for expected inflation, | use the actual inflation

expectations as reported by the survey respondents.
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Figure 1.5 Samplesequences and widths of windows
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Notes.Figurel.5is showing examples of window widths and sequenties examples are adapted fr@aum
et al. (2021)

1.5 Results

Stationarity tests results

| performed the maximum augmented Dickeyller (ADF) test recommended by
Leybourne, (1995)which has higher test power and is likely to reveal false stationarity
compared to the standard ADF test,iathhas low power according i@eJong et al. (1992)
The results are shown in tabl2. The unit root test indicates that the ahies are stationary
at a 5 percent level of significance, except for the exchange rate, which is significant at a 10

percent level of significance.
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Table 1.2: Maximum Augmented Dickey-Fuller Unit Root Test results

Criteria Lags ADF-max stat. p-value 1% 5% 10%
Total expectations

AIC 1 -3.345 0.004 -3.045 -2.435 -2.122

SIC 1 -3.345 0.004 -3.018 -2.423 -2.115
Targetmiss

AIC 1 -6.097 0.000 -3.045 -2.435 -2.122

SIC 1 -6.097 0.000 -3.018 -2.423 -2.115
Credibility

AIC 1 -4.354 0.000 -3.045 -2.435 -2.122

SIC 1 -4.354 0.000 -3.018 -2.423 -2.115
Policy rate

AIC 3 -2.459 0.050 -3.089 -2.461 -2.141

SIC 3 -2.459 0.046 -3.031 -2.427 -2.115

Exchange rate
AIC 1 -2.13 0.098 -3.045 -2.435 -2.122
SIC 1 -2.13 0.097 -3.018 -2.423 -2.115
Qil price
AIC 1 -3.354 0.004 -3.045 -2.435 -2.122
SIC 1 -3.354 0.003 -3.018 -2.423 -2.115

Notes.This is the maximum augmented DickEwller unit root test proposed hgybourne (1995)which is shown to be more powerful than
the standard ADF test. The model includes a constant. The Ho: unit root and Ha: stationarity. The exchange ratenanoatstatictandard

5% significance level but at 10%. There are three types of inflatipectations in the dataset: Expectations of trade unionists, economic
agents, and financial analysts. Total expectations are the unweighted average of all categories of expectations. Térgeliffeismrce
between the upper bound of the inflatiorgt range (3%%) and realized inflation. Exchange rate= nominal exchange rate of the South
African Rand per US$. Credibility is a measure of the credibility of the central bank propdSeddhetti & Krause (2002)ith modifications,

the oil price is the international Brent crude oil price and the policy rate is the central bank interest rate usedttmocetdmyg policy.
AlC=Akaike Information Criterion and SIC = Black Criterion. The 1% CV, 5% CV, and 10% CV are critical values for the uaitlg

5%, and 10% significance levels, respectively.

Figure 1.6 shows a series of twsided scatter plots exanmg how inflation
expectations correlate with other key variables. As expected, higher previous credibility is
negatively correlated with inflation expectations with a correlation coefficient of 0.65 (see top
left graph). In addition, the bottom left chathows that current credibility is negatively
correlated with inflation expectations with a correlation coefficient of 0.80. It is noticeable that
missing the target in the current period is associated with higher expectations and that there is
a positivecorrelation between the exchange rate as measured by the domestic currency per

foreign currency.
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Figure 1.6 Scatter Plots for Key Variables
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Notes. Past credibility is measured by how often the central bank achieved thinfkrget in the past one year. Target
miss the difference between the current inflation and the inflation target. Credibility is measured by a tool developed by
Cecchetti & Krause (2002yith modifications.
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Threshold Analysis Results

Table 1.3 shows the results of threshold regressions for inflation expectations. As
described above, the o6target missodé is the th
existence of the threshold relationship between inflation expectations andrgeéntiss.
Certainly, the justification for the application of a threshold model will be derived from the
outcome of this test. The Hansen (2000) algorithm fortebt is utilized. The null hypothesis
of no threshold relationship is rejected, suggedtitggexistence of a threshold relationship.

The results of this test are summarized in tal8eThe use of the threshold model is therefore
admissible for this analysis. The results from the threshold regressions indicate that the
threshold is about 1.5epcentage points above the upper bound of the target range. The
certainty of the estimate of the threshold value increases as the regression adds more control
variables. The narrow confidence intervals, accordingHémsen (2000Q)are important
evidence of the certainty of the threshold value.

A nearly 1.5 percentage points threshold value is reasonable for the South African
Economy. The economy has had experienéésgh and volatile inflation. For instance, over
the sample period, inflation averaged 5.2 percent, with some episodes having inflation as high
as 13 percenEhrmann and Tzamourani (201&)dMalmendier and Nagel (20163port that
economic agents in highflation environments have systematically high inflation
expectations. High inflation expectations would entail a relatively higher threshold value.
Therefore, centrabanks may maintain the monetary policy stance even when the inflation
outcome is temporarilyof ar get , so | ong as the &édmissd i s
factors constant. The dummy for whether the central bank missed its inflation in theiprevio

guarter(s) or not is insignificant to inflation expectations and its inclusion in the threshold
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eguation does not affect the threshold value itself. This could mean that the economic agents
are less backwariboking. When the sample was split based lbseovations below and above

the estimated thresholds, following Hansen (2000), the tamggst is consistently significant

in explaining the inflation expectations when the estimates are for observations above the
threshold suggesting that economic ageotsot care much when the target miss is below the

threshold. The results are summarized in Table A2 in the appendix.

Table 1.3 Threshold Regressions

(1) (2) 3) (4) ®) (6)
Variable Total Total Total Total Total . Total .
expectations expectations  expectations expectations ~ expectations expectations
TargetMiss 0.472%** 0.384%** 0.394**+ 0.3172 *** 0.308*** 0.228**
(0.030) (0.024) (0.026) (0.031) (.037) (0.023)
p0|icy rate 0.241*+* 0.227 **x 0.368*+* 0.367*+* 0.506***
(.026) (0.026) (0.041) (0.042) (0.031)
Exchange rate -0.032 ** 0.0211 0.0234 -0.102%**
(0.016) (0.020) (0.021) (0.021)
Qil price 0.0156** 0 .016%* 0.001
(003) (0.003) (0.002)
Previous Miss Dummy 0.022
(0.068)
StructuraiBreak2008 1.890%**
Dummy
(0.158)
Constant 6.314*** 4.402%** 4.828*** 2.170%** 2.120 *** 1.969***
(.070) 0.178 (0.261) (0.661) (0.669) (0.499)
Threshold 1.641 1.507 1.507 1.507 1.507 1.769
0.95 Confidence [1.460, [1.507, [1.507, [1.507, [1.507, [1.507,
Interval: 1.641] 2.473] 2.306] 1.507] 1.507] 1.815]
Heteroskedasticity Yes Yes Yes Yes Yes Yes
robust
LM-test for No
threshold 18.224 20.993 27.613 27.613 19.964 48.476
Bootstrap PVvalue for
No Thresh. test: 0.0004 .0006 0.000 0.000 0.004 0.000
R-squared 0.633 0.747 0.750 0.796 0.796 0.87
Degrees of Freedom 238 236 236 236 236 234

Notes.The Target miss is benchmarked on the upper bound of the inflation target range which6G%3%he estimates are bas
on athreshold model built by Bruce Hansen (2000, Econometrica). Exchange rate, Inflation, Oil prices data, and indicttibiomsx
are sourced from the South African Bureau of Statistics and International Financial Statistics of IMF.
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Inflation expectations and Credibility: Time-varying Granger causality results

The Bayesian Information criterion (SBIC) and Hannan and Quoformation criterion
(HQIC) suggest an optimal lag of 3, while final prediction error (FPE), and Akaike's
information criterion (AIC) suggest an optimal lag of 4. In the spirit of having a relatively
parsimonious model, | use the optimal lag of 3 in 8tereations. The stationarity tests suggest
that the maximum order of integration is 1, therefore the additional lag d>0 will be specified

as 1 for the lagaugmented VAR (LAVAR) modeling framework.

(a) Full sample Analysis

This section tests whether there m® Granger causality between the inflation
expectations variable and any of the following variables: central bank credibility -taigget
and policy rate at any point throughout the sample period. Tablehows the output of the
tests with overall if&tion expectations as a dependent variable.

Table 1.4 Overall inflation Expectations

Variable Max_E\i\(/s;c:]_sli:c?gward Max_v\\f\i/r?éc(i)v\’r olling Max_Wald recursive evolving window
TargetMiss 8.618* 16.917** 19.157*+*
(8.132) (8.172) (8.671)
[11.168] [11.075] [11.460]
{16.195} {15.826} {16.460}
Credibility 8.759 29.431x+* 34.997***
(11.864) (11.700) (12.400)
[14.621] [15.449] [15.954]
{20.666} {22.021} {22.556}
Policy rate 25.862* 142.272%** 153.495%*
(14.402) (14.724) (15.644)
[18.715] [19.198] [19.857]
{29.129} {35.670} {35.715}

Notes: The Kfor the Wald tests is that each of the target miss, central bank credibility, and the monetary policy interest rateahgemno Gr
causal effect on inflation expectations for the next 12 months. Credibility is calculated using a modified frameworkdibyeBgmehetti

and Krause (2002). The 90th, 95th, and 99th percentiles of bootstrap test statistics are in parenthesis (), brackeisy[lbractets,
respectively. *, **, **mean the Wald test exceeds the 90th, 95th, and 99th percentiles, respeuftieelcial bootstrap values.
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In the Wald test for the forward expansion window, thetHho Granger causality is

rejected at the 95th percentile for the policy rate and the 90th percentile for target miss.

Credibility is found to be insignificant. Hawver, there is overwhelming evidence for the

rejection of the null hypothesis when the RW and REW algorithms are used. Central bank

credibility, targetmiss, and policy rate are significant at the 99th percentile. It suggests that

each of the three variad has Grangaraused inflation expectations at some period within the

sample period. This suggests that central bank credibility, inflation taxiget and the policy

rate can predict the evolution of inflation expectations. The results are presehadtein.s.

Table 1.5 Overall inflation Expectations with historical Poor Target

Performance
Variable Max_Wald_Forward Expansior Max_Wald_rolling window  Max_Wald recursive evolving windov
TargetMiss 7.480 30.306*** 35.968***
(10.940) (11.666) (12.159)
[14.937] [15.368] [15.903]
{21.954} {25.520} {25.520}
Credibility 4.702 53.847*** 74.295%+*
(13.527) (13.741) (14.268)
[17.566] [18.425] [19.510]
{27.718} {26.522} {27.718}
4 period Target Performance Dummy 8.086 59.962%** 64.912%**
(8.808) (9.054) (9.368)
[11.119] [11.058] [11.795]
{21.238} {20.934} {21.293}
Credibility with Performance Dummy 12.958 ** 42.367*** 43.848***
(9.417) (9.452) (10.181)
[11.655] [11.976] [12.332]
{19.204} {20.217} {22.131}
Policy rate 29.595%** 42.628*** 93.669***
(16.052) (16.902) (17.318)
[20.131] [21.827] [23.489]
{29.541} {31.557} {31.786}

Notes.In parenthesis (), square brackets [Jand curly brackets are the 90th, 95th, and 99th percentiles of bootstrap test $tatistics
indicate that the Wald test exceeds the respective percentiles of crucial bootstrap values.
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The interaction term lbe&een our measure of credibility and the history of achieved
targets is significant at the 95th percentile for the Forward Expansion algorithm and significant
at the 99th percentile for the Rolling Window and Evolving Window algorithms. Moreover,
the two nteracting variables are not significant individually for the Forward Expansion
algorithms, but the interaction term becomes significant for all three algorithms, suggesting
that the credibility of a central bank coupled with its reputation in meetiragionil targets is
important for inflation expectations formation.

(b) Date Stamping

In this section, | display the sequence of test statistics from the FW, RW, and REW
algorithms in form of graphs to understand how the Granger causality between variables
evolves over time. Precisely, | pay attention to how the Granger causal link behaves during a
period of crisis or economic downturn in South Africa. Figliré plots 9 charts, for each
algorithm and variable. The graphed test statistics are evaluated agair®i'tand 9%'
percentiles of the empirical distribution. Consistent with the full sample results, the time
varying Granger causality tests suggest episodes of causality from credibility:nésgeand
policy rate to inflation expectations. The key ebstion from the charts is that the
relationships become unstable when the economy is passing through recessionary periods.
There are big spikes in the test statistics during the 2Q080 period and around 2016. South
African economy experienced a sifigant downturn during 2062009 and in 2016. In 2016,
the economy experienced the lowest output slump since the globaR@008inancial crisis.

There is also evidence that missingaohieving an inflation target in South Africa has predictive

power o inflation expectations.
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Figure 1.7 Time-varying causality tests for targetmiss, credibility, and policy rate on
total inflation expectations
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with 90th () and 95th (-) percenties of bootstrapped test statistics.
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Notes Thefirst row is timevarying Granger causality tests from targass, the second row is causality from credibility and

the third row is causality from Policy rate to total average expectations. The number of lags for the basic VAR model is 3
based on SBIC ahHannan and Quinn information criterion (HQIC) and it is augmented by lag 1 based on the maximum order
of integration in the series used for estimation. The estimations also account for time trends and the Wald statistist are ro
to heteroskedasticity-he bootstrapping for critical values is based on 499 repetitions following Baum et.al (2021). Each point
on the graph is the last observation in the rolling window.
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Robustness Checks

Thresholds with Structural Breaks

Time series data is susceptible to structural breaks. When there is a structural break,
using the full sample might not be plausible as the parameters would vary between the two
sides of the break. | tested for a structural break with an unknown breaklgiatéhm and
found some evidence of a structural break in 2008. | estimated the threshold regression as in
table 1.3, but with two separate datasets: one for the period before the structural break and
another after the break. The results are tabulatéglaced in table A4 in the appendix. | find
evidence of a threshold in both #2608 and pos2008 estimations. The p2908 estimation
has a threshold of 1.507 percentage points while the288& estimations show a threshold of
3.12. The higher threshbin the latter datasets suggests that the central bank is successfully
anchoring inflation expectations despite missing the target, likely through intensified monetary
policy communication. This could also explain the tededn volatility of realized ifiation
after 2010 as illustrated in figutel Indeed,Reid and Siklos (2020)bserve that after the
global financial crisis, central bank communicati@sévolved from being a complement to a
substitute for monetary policy actions. Specifically, the South African central bank's
communication was intensified after the global financial crisis and the central bank made clear

intentions to improve the clarigf its communicatiorfSegawa, 2021)
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Thresholds with Expectations of Different Economic Agents

Considering that different economic agents can have different perceptions about
inflation expectations, | replicated the analysis in tablé using inflation expectations by
business representatives, trade unionists, and financial analysts to test the sensitivity of the
results found for overall inflation expectations. The results are comipileatble A3 in the
appendix. As described above the tamméts is the threshold variable. The results indicate that
the thresholds for the three groups are in the range of [IL%] percentage points above the
upper bound of the target range. In additid is evident that expectations for these groups
have only one threshold and it is positive. Two important issues emerge from this revelation.
Firstly, it may mean that these groups of economic agents only care about positive inflation
0t ar g e tinflatdn s Befow or Wwithin the target range, it does not concern them. Secondly,
it may also suggest that the agents begin to care about the target miss when they observe that
it is getting out of hand when inflation misses the target in excess bf#shold. For monetary
authorities, this finding may suggest that they can exercise patience before acting on small
deviations of inflation from the target and avoid frequent changes in policy rates and other
instrument adjustments which would confuse ébenomic agents and potentially destabilize
the economy. Naturally, the monetary authorities need to exercise this patience cautiously,

precisely when there are no other risk factors apart from the dampened inflation expectations.
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Time-varying Granger Causality with Expectations of Different Economic Agents

Like results for overall expectations, tests under the FW algorithm suggest no rejection
of the null hypothesisf no Granger causality for credibility when the variable of expectations
by financial analysts is used as shown in tab& However, for RW and REW, the null

hypothesis is rejected for all three variables and the Wald test is significant at lea®t3t the

percentile.
Table 1.6 Inflation Expectations by Financial Analysts
Variable Max_Wald_Forward Expansion Max_Wald_rolling window Max_Wald recursive evolving window
TargetMiss 18.726** 70.215* 70.287**
(8.061) (8.301) (8.666)
[10.527] [10.584] [11.193]
Credibility 7.31 36.008** 36.008**
(9.18) (10.004) (10.301)
[11.483] [12.13] [12.591]
Policy rate 16.118* T4.747* 94.330**
(13.471) (13.996) (14.543)
[16.447] [17.001] [17.708]
N 236 236 236

Notes: In parenthesis (), square brackets [] are the 90th, and 95th, percentiles of bootstrap test statistics. *, **, indloate/thdttest
exceeds the respective percentiles of crucial bootstrap values.

Table 1.7 Expectations by business representatives

Max_Wald recursive

Variable Max_Wald_Forward Expansion Max_Wald_rolling window evolving window

TargetMiss 3.323 7473 13.758**
(7.154) (7.829) (7.905)
[9.298] [8.822] [9.298]

Credibility 8.518 74.164** 75.675*
(10.207) (10.654) (11.045)
[13.442] [12.746] [14.017]

Policy rate 26.480** 56.608** 61.198**
(12.298) (13.015) (13.708)
[16.670] [17.065] [18.003]

Notes.In parenthesis (), square brackets [] are the 90th, and 95th, percentiles of bootstrap test statistics. *, **, indieaWalthtest exceed
the respective percentiles of crucial bootstrap values.
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The results are broadly and qualitatively the satheesn b usi ness repre
and trade wunionistsd expectations ar deda
(2010)who found that inflation expectations responanonetary policyshocks using data fror
Japan and Unite8tatesDe Mendonca (2018pund a weak association between credibility :

inflation expectationn emerging markets such as Brazil, Chile, Colombia, and Turkey.

Table 1.8 Inflation Expectations by trade unionists

Max_Wald
Variable Max_Wald_Forward Expansion ~ Max_Wald_rolling window recursive evolving
window
TargetMiss 4.568 54.875** 56.075**
(7.781) (8.024) (8.787)
[9.803] [10.346] [10.754]
Credibility 7.288 47.502** 49.928**
(10.897) (11.964) (12.484)
[15.540] [15.789] [16.234]
Policy rate 31.777* 104.661** 110.142**
(12.679) (13.592) (13.998)
[16.586] [17.729] [19.154]

Notes.In parenthesis (), square brackets [] are the 90th, and 95th, percentiles of bootstrap test statistics. *, **, indlvaté/ghdttest
exceeds the respective percentiles of crucial bootstrap values.

Diagnostics Tests

(a) Auto-correlation tests

Time seres analysis is susceptible to serial correlation. | conducted a serial correlation test
and found that there is no serial correlation at lags (4). Tableresents the results from the
Lagrangemultiplier test. The null hypothesis of no autocorrelat®not rejected at a 5%

significance level.

Table 1.9 Lagrangemultiplier test

chi2 Df Prob>Chi2

18.240 25 0.832

Notes.HO: no autocorrelation at lag order. The optimal lag selection criteria from SBIC and HQIC suggest an optimal lag ofcg #nid si
is an LAVAR model that is augmented by a maximum order of integration as extra lags, the lags used #VA&R inddel 5 4 and it has
no evidence of autocorrelation.
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(b) Stability of the LA-VAR estimates

An important procedure after the estimation of a VAR model is to check the stability
condition of the estimates. | implemented a stability condition test within the enandroh

LA-VAR estimates, and | find that all the eigenvalues lie inside the unit circle. This suggests

that the estimates are stable and reliable.

Figure 1.8 VAR stability Conditions
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1.6 Conclusion

The study was designed to answer three important questions. Whether there is a
threshold of targemiss beyond which economic agents react in fitven of inflation
expectations revision; whether inflation expectations can be predicted by the level of current
and past credibility of a central bank and policy rate movements; and how the causal
relationship between inflation expectations and theirrdetents is affected by economic

shocks such as the global financial crisis.

The finding that theimeé sis® sad mevht the ekpled
rise is groundbreaking. It simply suggests that holding other factors constant, monetary
authorities might choose to withhold a substantial monetary policy action after the inflation
target has been missed, especially if the miss is seen as temporary and below a threshold.
Currently, semsstructural models that have become the workhorse oétapnpolicy analysis
and forecasting in most central banks, propose that any small miss of inflation target should be
followed by some policy rate adjustména policy guidance that this paper finds unnecessarily
inflexible. Given the findings in this styd the authorities could use monetary policy
communication to smoothen out minor fluctuations in expectations, as the public may not
immediately react strongly to small target misses if they are below a certain threshold. In other
words, there is a nelmearity in the way the public adjusts its inflation expectations after the
central bank misses the inflation target. Using South African data, this study estimates that

economic agents begin to react at a target miss of more than 1.5 percentage points.
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This study further finds evidence to suggest dhaith good monetary policy
communication and credibilify the threshold could be larger. Timarying Granger causality
suggests that central bank credibility, inflation tangets, and the policy rate haveedictive
power for inflation expectations in South Africa. The predictive power of the three variables

proved unstable during periods of economic downturn.

While this study finds evidence of the existence of a threshold relationship between
inflation expectations and targehiss, the actual threshold value found in this analysis cannot
be applied to other economies with different historical inflation paths and volatilities, the nature
of monetary policy frameworks, and the level of the inflation targéierefore, suggest that
each economy should estimate its own threshold based on the underlying fundamentals of the

economy.
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APPENDIX

TABLE Al: Matrix of correlations

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9
(2) Oil price 1.000

(2) Targetmiss 0.104 1.000

(3) Credibility 0.041 -0.625 1.000

(4) Policy rate -0.482 0.401 -0.676 1.000

(5) Exchangerate  -0.099 0.123 0.136 -0.259 1.000

(6) Total 0.068 0.795 -0.887 0.629 -0.068 1.000

expectations

(7) Expectations by 0.069 0.794 -0.867 0.602 -0.128 0.974 1.000

trade unionists

(8) Expectations by 0.021 0.769 -0.866 0.584 -0.063 0.970 0.979 1.000
business

representatives

(9) Expectations by 0.094 0.717 -0.815 0.618 -0.006 0.927 0.826 0.821 1.000
financial analysts
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Figure Al: Expectations by Group
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Figure A2: Time-varying causality tests for targetmiss, credibility, and policy rate on inflation expectations by trade unionists
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and Quinn information criterion HQIC andstaugmented by lag 1 based on the maximum order of integration in the series used for estimation.
The estimations also account for time trends and the Wald statistics are robust to heteroskedasticity. The bootstcapipaig/édues is

based on 49gepetitions following Baum et.al (2021). Each point on the graph is the last observation in the rolling window.
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