International Journal of Economic Behavior and Organization
2024, \Vol. 12, No. 3, pp. 133-162
https://doi.org/10.11648/j.ijebo.20241203.14

SciencePG
Science Puﬁng Group

Research Article

ARMA-Based Inflation Forecasting Under the Inflation
Targeting Framework in Sri Lanka

Rohini Liyanage”

Department of Economics, University of Colombo, Colombo, Sri Lanka

Abstract

Inflation targeting has been introduced as one of the monetary policy framework since the end of the 1990s. Forecasting inflation
under the inflation-targeting monetary policy framework is also expected to improve with superior performance by constantly
feeding updated information into the forecasting process, considering the domestic and global market conditions and
developments. Literature evidence that inflation forecasting under inflation targeting is a challenging task with risk and
uncertainty that are not easy to capture even in the latest modeling techniques. Inflation-targeting monetary policy was adopted
by the Central Bank of Sri Lanka after the enactment of the Central Bank of Sri Lanka Act with effect from 15.09.2023. This
study examines inflation forecasting under the inflation-targeting monetary policy in Sri Lanka implemented with a clear
mandate assigned in the agreement for a flexible inflation targeting framework to guide the market and inflation expectations.
Automatic ARIMA forecasting techniques are employed to forecast inflation using two series of price indices with different base
years from 2016MO01 to 2026M12, and 2022M01 to 2026 M12 including 30 months as forecasting length. According to the
findings, inflation forecasting is in line with the 5 percent targeted level with a 3 percent margin to fluctuate for both sides subject
to the upside and downside risk factors. Accordingly, Inflation forecasting is within the inflation projections indicated under the
inflation fan chart. It further suggests that inflation has been gradually stable in SL compared to the recently elevated inflation
experience. Therefore, inflation targeting and projections can be used to shape and guide market expectations to facilitate
decision-making in forward looking policies toward achieving and maintaining domestic price stability, which is the primary
objective of the Central Bank of Sri Lanka.
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1. Introduction

Forecasting is vital in decision-making, shaping expecta-
tions while living in the present and thinking and dreaming
about the future with uncertainty. Inflation forecasting refers
to the technical analysis and estimation process for predicting
inflation rate with forward-looking, shaping price expecta-
tions to facilitate better decision-making, and formulating

macroeconomic and other policies subject to the risk and
uncertainty level. Inflation can be defined as the rate of
change in the price level of a country that is measured using
price indices. Inflation has been identified as the “number one
public enemy for an economy ” unless necessary demand-side
policy measures have not managed it [1]. Anyway, we have
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learned about the advantage of inflation for an economy,
which is the major encouraging factor in enhancing business
activities with well-managed lower fluctuation levels to im-
prove economic activity towards the potential level of GDP. In
monetarism, inflation is identified as “inflation is always and
everywhere a monetary phenomenon”, elaborating the de-
mand side, and significant impact on inflation other than
cost-push inflationary factors [2]. Inflation forecasting tech-
niques are being developed to estimate the most possible
figure under different scenarios to guide the market and ex-
pectations in forward looking policies. Monetary authorities
adopt different frameworks in conducting monetary policy
depending on the macroeconomic development level and
international practices. Policy regimes, in conducting mone-
tary policy have been changing from exchange rate regimes,
monetary targeting regimes towards inflation targeting
framework by advanced and emerging economies. Further,
under the inflation targeting monetary policy framework,
inflation forecasting is a crucial feature to guide the market
and inflation expectation for the countries. Therefore, accu-
rate inflation forecasting is of utmost importance for policy-
makers, businesses, investors, and other agents for navigating
the economy to a better forward position.

Four essential requirements are discussed (IMF, 2002) to
ensure successful implementation of monetary policy under
the inflation targeting framework [3]. The paper describes
four initial requirements. 1. Mandate supporting inflation
targeting and accountability for achieving the objective. 2.
Macroeconomic stability of the country. 3. Financial system
stability and development. 4. Effective policy implementation
tools for establishing a well-equipped research unit with in-
flation forecasting techniques are emphasized and recom-
mended for countries that have adopted inflation-targeting
frameworks in conducting monetary policy. Anyway, in this
article, it is evident that countries have adopted infla-
tion-targeting frameworks by adhering to several require-
ments rather than all requirements mentioned, subject to the
availability of a conducive legal and financial environment
reflected under the essential requirements. Literature evident
that New Zealand as the first country to adopt a inflation
targeting monetary policy framework in 1998. Many devel-
oped countries adopted the framework while developing
countries adopted it after ensuring the availability of the re-
quired conditions. As a result of a long study about the feasi-
bility of adopting a new framework, the Central Bank of Sri
Lanka (CBSL) also adopted inflation targeting framework for
conducting monetary policy with the enactment of the Central
Bank of Sri Lanka Act (CBA) No. 16 of 2023 with effect from
15.09.2023 pursuing two objectives of which the primary aim
of achieving and maintaining the domestic price stability [4].
CBSL conducts monetary policy under the inflation-targeting
framework to achieve and maintain domestic price stability.
Further, an agreement has been signed with the Government
in setting the inflation target as 5 percent for the next 2-3-year
period with a 2 percent flexibility to up and down margins,
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allowing to move with a certain level of probability as visu-
alized in inflation Fan chart, a key feature under the inflation
targeting monetary policy framework. Among the other key
features of monetary policy tools under the new framework,
monetary policy communications have been identified as an
effective policy tool to make aware the market on the policy
decisions and reactions, shaping inflation expectations to
facilitate a better decision-making process to achieve
short-term and medium-term macroeconomic targets includ-
ing economic growth and distributions of resources effec-
tively. The monetary policy report, a new report under the
provision of CBA, is published covering the monetary policy
decisions, the rationale for arriving at the decisions, and
guiding the market by providing inflation and economic
growth forecasting with a medium-term outlook. Further,
under the initial requirement, establishing a forecasting unit is
vital in facilitating data-base updated forecasting information
to guide the market in regularly shaping inflation expectations
toward a futuristic outlook. Adopting inflation targeting re-
flects the independence of the central bank operations with
more accountability in its policies to the parliament and the
public, ultimately improving the credibility of the central
bank policies.

Under the theoretical and empirical literature, the desirable
level of inflation for developed and developing countries has
been identified. Accordingly, maintaining 2 percent or below
2 percent inflation for developed economies and 5 percent or
above level inflation for other countries has been recom-
mended as the desired level of inflation. However, single-digit
and mid-single inflation are among the popular wording that
comes across under the desired level of inflation for a country.
Despite the desired and target inflation level, we have evi-
dence that higher inflation, hyperinflation, disinflation, de-
flation, and stagflation have been experienced by both de-
veloped and developing countries, reflecting macroeconomic
imbalances resulting from policy measures implemented,
causing shocks in demand-pull, cost-push, or inflation ex-
pectations.

As per inflation targeting and financial stability, Heise M,
2019 explains with countrywide evidence that countries have
adopted Inflation targeting monetary policy framework before
the Great Financial Crisis (GFC) reported during 2007-2009
[5]. Accordingly, inflation targeting was the framework for
monetary policy adopted by several countries during the great
financial crisis. The final blame for the GFC was passed to the
major central banks for their expansionary, ultra-expansionary
monetary policy measures that had been implemented before
the crisis and after the crisis as types of unconventional
monetary policy measures that have evidence for less effec-
tiveness in stimulating economic growth and activities.
Therefore, the inflation targeting framework was already
challenged during the great financial crisis. Heise recom-
mends to consider financial stability in conducting monetary
policy in addition to inflation targeting to delay possible crises
that could emerge in the future. Financial stability also has
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been pointed out as an initial requirement for implementing
inflation targeting too. Further, in the decision-making re-
garding risk and uncertainty, Heise pointed out that financial
markets, equipment, techniques, and modeling can capture all
possible risks other than the uncertainty that may occur from
political influence on the economy. Therefore, while devel-
oping sophisticated different modules of forecasting to guide
the market, the impact from the fiscal side and political au-
thority of the country also to be considered. In this context,
Inflation targeting is a challenging but popularizing frame-
work; it is still being used by major central banks and other
economies, considering “inflation as the Number one enemy
for an economy” until the relevant authorities establish the
another new framework for monetary policy implementation.

Theoretical and empirical researches are well established
for inflation, the primary macroeconomic variable under
mainstream economics. Empirical literature covering the
countries adopted to inflation targeting and forecasting is also
available since inflation targeting has been adopting since
1998 with the essential requirement for well-established re-
search and forecasting unit for the monetary authority to guide
the market expectation and to facilitate forward-looking pol-
icies by promising that central bank would keep the inflation
at a targeted level to stimuli economic activities. Since Sri
Lanka has recently adopted the inflation targeting framework,
the empirical literature is hardly available, with inflation
forecasting supported by the targeted level of 5 percent infla-
tion with 2 percent flexible margin. Therefore, this study aims
to provide the necessary literature on inflation forecasting by
adopting an appropriate methodology depending on the re-
sults of the diagnostic tests performed for the data covering
the sample periods. Therefore, filling the existing literature
gap on inflation forecasting under the inflation targeting
framework and develop the literature is the objective of this
study. Further, inflation forecasting using recently published
data under CCPI 2021=100 is employed limiting to a sample
from 2022 onwards and therefore, as an alternative approach,
another model using data series of CCPI 2013=100 is esti-
mated to better analyse the results with sample size over 100
observations. Accordingly, null hypothesis of Hg: inflation
forecasting is not in line with the inflation targeting frame-
work established is rejected indicating the inflation forecast-
ing in this paper is in line with the inflation targeting frame-
work and therefore can be used for policy level recommen-
dations and other inferences. The empirical literature is re-
viewed in section two, methodology in section three and the
inflation targeting framework in Sri Lanka will be discussed
in section four. The results of the inflation forecasting module
will be interpreted in section five. Finally, conclusion is made
with the recommendations based on the model estimated in
the last section of the paper.

2. Literature Review

In this section, the empirical literature on the impact of in-
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flation on macroeconomic variables, inflation forecasting
modules, and recently developed inflation forecasting module
under the inflation targeting framework in conducting mone-
tary policy is expected to be reviewed to improve the under-
standing of the relationship with other macroeconomic vari-
ables, and inflation forecasting modules that based on the
various estimation techniques. Further, the relationship be-
tween inflation and economic growth and its impact on other
selected variables are discussed to identify the overarching
effect of inflation on the householder decision-making pro-
cess and the economy. Inflation targeting and its impact on
macroeconomic variables are expected to be reviewed, sub-
ject to recent evidence in the literature and the methodology
adopted, using different techniques under time series data
analysis. Therefore, the literature will be reviewed concerning
empirical and methodological aspects available in published
articles covering advanced and emerging market economies.
A conclusion is made justifying the requirement for the study
on the inflation forecasting model under inflation-targeting
monetary policy to fill the gaps in the empirical literature.

Understanding the relationship between inflation and other
macroeconomic Vvariables is paramount in identifying the
economic impact. As per the theory, inflation has been in-
troduced to replace one variable of the traditional Phillip
curve relationship built using unemployment and wage rates.
Accordingly, the new Phillip curve was developed to describe
the relationship between unemployment and inflation instead
of the wage rate assuming the wage rate also represents in the
inflation rate. Accordingly, the theory of the inverse rela-
tionship between inflation and unemployment was established
based on the country’s experience capturing an extended
period. Unemployment is also a macroeconomic variable
related to an economy’s medium- and long-term activity. With
the development of the importance of pricing and pricing
mechanisms to signal the economy, inflation has been widely
using popular macroeconomic variables in describing
short-term relationships under the popular wording of Mon-
etarism: “Inflation everywhere is a monetary phenomenon”
[6]. Accordingly, Interest rate and inflation are positively
related. In contrast, interest rate and inflation rate while eco-
nomic growth is assumed to have a negative relationship,
indicating a higher inflation rate and interest rate with lower
economic growth or economic contraction in worst case
scenario.

Literature about demand side factors that impact inflation is
more popular than the supply side factors. As per the evidence
of Riswan on Determinants of inflation, monetary and mac-
roeconomic perspectives, discussing the impact of demand
entire factors, money circulating in the economy on inflation
in the form of money in the transactions for export, imports,
and money under the saving and several monetary factors that
affect inflation as findings, by employing a regression analy-
sis using secondary sourced data [7]. Further, it suggests that
financial and economic factors on the supply side have the
most impact on inflation and other supply-side factors.
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Cioran Zina investigated to find the about Monetary Policy,
Inflation, and the Causal Relationship between the Inflation
Rate and Some of the Macroeconomic Variables such as in-
flation and interest rate, inflation and unemployment using
regression analysis [8]. The study concludes a significant
inverse relationship between inflation and the unemployment
rate, indicating that the inflation rate is an effective instrument
in managing an economy’s unemployment rate for the data
1990-2013 under the Euro region countries by following a
simple analysis. Also, it finds a strong positive relationship
between monetary policy interest rate and inflation while
emphasizing the requirement of crucial attention on com-
mitment, consistency, dynamics, transparency, accountability,
quality assessment, and avoidance of excessive fluctuation
and flexibility in implementing monetary policy. According to
the findings, more responsibility has been given to the rela-
tionship between economic policy rate and inflation to ex-
amine the impact on macroeconomic variables, which identify
as variables that are related to the medium and long term.

Energy price impact of inflation is also a widely used topic
to discuss risk factors for significant price volatility. Ales-
sandro Cologni a, Matteo Manera b studied Oil prices, infla-
tion, and interest rates in a structural cointegrated VAR model
for the G-7 countries and made several conclusions among
them, ii) according to the estimated coefficients of the struc-

tural part of the model, for all countries except Japan and U. K.

the null hypothesis of an influence of oil prices on the infla-
tion rate cannot be rejected implying that inflation is not af-
fected from oil price during the period [9]. Further, it shows
that inflation rate shocks are transmitted to the real economy
by increasing interest rates. Akdeniz [iBF Dergisi 2019 stud-
ied the impact of import volume on the domestic inflation rate
in the Turkish economy for the period 1961-2017 by utilizing
a proper cointegration technique [10]. Findings indicate that
monetary impact and imports are the primary reasons for
inflation. Therefore, policymakers should consider this bilat-
eral structure when dealing with general price level instabili-
ties in the Turkish economy. Another study investigating the
impact of oil prices on macroeconomic variables by way,
Akin was conducted, considering great attention to the impact
of oil prices on the macroeconomic variables of an oil ex-
porter in Nigeria [11]. The finding shows that oil price shocks
do not majorly impact macroeconomic variables in Nigeria,
while adverse oil price shocks significantly impact output and
exchange rate. Further the study investigated the impact of oil
price change on inflation, Man, Yen examines the impact of
oil prices on inflation, interest rates, and money using dif-
ferent lag lengths with impulse responses [12]. Findings im-
ply that monetary policies still matter after accounting for the
oil prices and the energetic variable, with the above robust-
ness concerns.

AO Adaramola, O Dada examine the influence of inflation
on the economic growth of Nigeria by employing an auto-
regressive distribution lag module for the variables considered
GDP, Inflation rate, Interest rate, exchange rate, degree of
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openness of the economy, money supply and govt expenditure
on consumption for the period from 1980-2018 [13]. Ac-
cording to the findings, inflation and exchange rate negatively
impact economic growth, while interest rate and money sup-
ply positively impact economic growth. As per the unidirec-
tional relationship investigated, there is no unidirectional
relationship between inflation and the degree of openness of
the economy. In contrast, unidirectional relationships existed
between other variables. Considering the positive relationship
between money supply and economic growth during the pe-
riod, the study recommends a more pragmatic monetary pol-
icy to target inflation and stimulate economic activities. Da-
mayanti et al investigate the influence of macroeconomic
variables on inflation in Indonesia using a VECM model for
1989-2019 with cointegrated data detected at diagnostic tests.
It concludes that inflation positively responds to interest rates
and money supply, implying that inflation is sensitive to the
macroeconomic variable in Indonesia [14]. Kryeziu et al.
Durguti examine the impact of inflation on economic growth
in Eurozone countries from 1997 to 2017 using multiple linear
regression modules and the VAR module. Results indicate that
inflation is positively impacting economic growth for the
Euro Area [15]. The results reflect that comparably lower
inflation levels exist in Eurozone countries; lower inflation
encourages economic activities based on a desirable level of 2
percent inflation for developed countries. Hoang et al. study
the impact of macroeconomic factors on inflation, considering
the escalating inflation from 2008 with the effect of the 2008
Great Financial Crisis. The VAR model examines the impact
of macroeconomic variables, including money supply, credit
growth, exchange rate, GDP, and inflation [16]. The findings
indicate that the government and the State Bank must main-
tain their inflation control objectives to contribute to macro-
economic stability, support rational growth, and ensure social
security.

Among the empirical literature available under inflation
targeting, Zherlitsyn, Dmytro investigate the impact of infla-
tion targeting on macro-economic indicators using data from
2011-2019 in Ukraine during the period of stability and crisis
by employing a multivariate regression and simultaneous
equation model [17]. According to the findings, inflation does
not affect fundamental economic indicators. Further, a sig-
nificant impact has been observed between inflation and
unemployment, spending on consumption, exchange rate, and
monetary policy instruments. Another study on inflation tar-
geting monetary policy, Macroeconomic performance of
inflation targeting in European and Asian emerging econo-
mies, is examined Milojko et al. this study covers 26 emerging
market economies in Europe and Asia region for the period
from 1997-2019 and the focused period from 2008-2019
employing two approaches, dynamic panel modeling, and
propensity score matching framework [18]. Findings suggest
that inflation targeting effectively reduces inflation rate, vol-
atility, and GDP volatility. According to the econometric
model results, inflation targeting has not affected economic
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growth. The findings suggest that inflation targeting improves
the macroeconomic performance of developing countries
even if they partially fulfill the standard requirements for its
implementation.

Literature covering the East Asian countries that adopted
inflation target framework has been examined by Valera et al.
covering four East Asian emerging market economies, Indo-
nesia, Korea, Philippines, and Thailand, while Malaysia also
has included a country that has not been adopted to Inflation
targeting [19]. Different findings for each country can be
given that Korea shows inflation targeting adopted and evi-
dencing inflation responsive and forward-looking policy
stance to achieve price stability. Other countries have con-
ducted inflation-targeting monetary policy with a back-
ward-looking policy stance, and the Philippines and Malaysia
have inflation-targeting monetary policies. The Philippines
and Malaysia are not inflation-responsive policy impact
compared to other countries. Evidence from emerging market
economies on inflation targeting and economic performance
has been examined Duong et al. using a balanced panel data of
54 countries, of which 15 were inflation-targeting countries
from 2002 to 2010 [20]. According to the findings, there is no
significant difference between the inflation rate and GDP
growth in both categories of countries during the period.
However, the finding suggests that inflation increases in
emerging economies can be controlled when the economy has
to cope with exogenous uncertainties. Further, the inflation
targeting framework helps emerging market economies
manage inflation during the crisis.

Forecasting inflation has been an essential component of in-
flation-targeting monetary policy. Ozkan et al. et al. Yazgan
investigating whether forecasting inflation is easier under a tar-
geting monetary policy framework; the answer is no. It will not
be more accessible to forecast inflation with a given level of
upside, downside risk, and uncertainties to guide the market
expectation [21]. The findings indicate that forecasting perfor-
mance is generally superior under IT compared to non-IT
framework. Therefore, the accuracy of inflation forecasting is
higher under the inflation-targeting monetary policy framework.

Regarding inflation targeting and model-based forecasts, a
study by Levin examines the role of the model-based forecast
in the monetary policy process in the UK [22]. The study
refers to the quarterly basis model updates, continuous re-
search, and statistical approaches. According to the study, in
addition to the model being based on a consistent framework,
alternative scenarios, and risk, the importance of judgment on
risk and uncertainty also has been identified as having a sig-
nificant role in constructing inflation forecasts under inflation
targeting. With these, a forecast-centered approach for infla-
tion targeting is passed among several to illustrate the wide
range of uncertainties in central projections. The asymmetric
behavior of inflation is explored by Akdogan, Kurmas under
inflation targeting. It discussed the asymmetric policy re-
sponse of the central bank around the inflation target and
asymmetric inflation persistence [23]. The paper suggests an
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Asymmetric Exponential Smooth Transition Autoregressive
(AESTAR) model to capture the asymmetric movement of
inflation, and the model is justified with high predictive power
compared with an out-of-sample forecasting exercise.

Inflation targeting and financial stability Woodford exam-
ine after the GFC, the severity and risk to financial stability
have increased due to extra expansionary monetary policy
measures [24]. therefore, the central bank should reconsider
financial stability too in setting targets for monetary policy
due to shocks and fluctuations in monetary policy decisions
are absorbed into the financial sector and record lower per-
formance, lower effectiveness of monetary policy transmis-
sion mechanism and distributional channels in achieving
medium- and long-term objectives of an economy. The find-
ing suggests setting a target for financial stability despite
possible risk, volatility, and financial crisis issues. A similar
conclusion was made by Heise in this book on inflation tar-
geting and financial stability [4].

Concluding to the literature reviewed above, the theoretical
relationship between inflation and other macroeconomic
variables is evidenced in most studies. Lower desired inflation
in Euro countries had positively impacted economic growth
during the period considered. The inflation and unemploy-
ment relationship could be observed as an antagonistic rela-
tionship that links inflation as a short-term and unemployment
as a long-term variable. Accordingly, adopting an infla-
tion-targeting framework and successfully achieving the ob-
jectives will reduce unemployment to a certain extent. How-
ever, Heise explains that the expected negative relationship
between inflation and unemployment weakened during the
great financial crisis after 2008, even with extra expansionary
monetary policies with higher inflation and unemployment
rates. Literature related to inflation targeting suggests that
inflation targeting is helpful in improving the macroeconomic
performance of developing countries even when they adopt
inflation targeting by partially fulfilling the initial require-
ments. There is no evidence of success story for all economies
that adopted inflation targeting, while several economies
show lower inflation with the target. In contrast, the economy
performed under lower eco-nomic growth. The book suggests
that inflation targeting, and financial stability should be con-
sidered as a monetary policy framework after the global fi-
nancial crisis to ensure the economy's stability. The financial
sector was the most affected, with expansionary and ul-
tra-expansionary policy approaches to unconventional mon-
etary policy measures adopted in the Euro, USA, and Japan
and for other different macroeconomic imbalances. A positive
relationship between inflation, interest rates and key policy
rates has been identified in the empirical literature. Therefore,
this relationship could still effectively stimulate economic
activities by adjusting the policy rates decided by the mone-
tary policy committee, which is expected to be affected
through monetary transmission channels. Several pieces of
literature available after the global financial crisis conclude
that monetary policy to be targeted both inflation and financial
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stability due to the financial sector being severely impacted by
unconventional monetary policy measures and forward
guidance policy measures adopted after 2008. The accuracy
of the inflation forecasting model is expected to be superior,
with the quarterly forecast constructed the inflation forecast-
ing model is expected to be superior, with quarterly forecasts
constructed on monthly update data published using the
consumer price index. Single variable model analysis tech-
niques have been employed to forecast inflation with different
model specifications for cross-country and individual analysis
using data with more frequency for recent studies. The em-
pirical literature on the impact of inflation on macroeconomic
variables, determinants of inflation, and the forecasting model
for inflation are widely available, covering developed and
emerging economies. Literature on Inflation forecasting under
inflation targeting monetary policy framework is still growing.
At the same time, some countries are still adopting flexible
inflation targeting to guide the market in a forward-looking
approach. A study of Rohini on Inflation forecasting using the
Automatic ARIMA forecasting model in Sri Lanka has cov-
ered the period from 2016 to 2023 for the forecasting length of
2 years [25]. The finding reveals that single-digit inflation will
remain with fluctuations for the forecasting period. Given the
importance of inflation forecasting after adopting a flexible
inflation targeting framework in Sri Lanka with the enactment
of CBA after Q3 2023, this study aims to forecast inflation
employing more data with improved sample sizes for two
series CCPI 2013=100 and CCPI 2021=100 under the infla-
tion targeting framework with a forward-looking approach.
Recommendations will be made considering the findings of
the inflation forecasting model for the relevant areas that
would impact interest rates and other macroeconomic varia-
bles toward achieving medium-term objectives.

3. Methodology

Econometric forecasting techniques are expected to be
employed to forecast inflation using the Colombo Consumer
Price (CCPI) Index published by the Department of Census
and Statistics (DCS). Monthly Secondary sourced data is
employed for the study covering two series for different base
years CCPI= 2013 and CCPI=2021, considering the fore-
casting comparison and accuracy supporting a long data series.
Accordingly, the Colombo Consumer Price Index (CCPI)
monthly data for the period spanning from 2016MO01 to
2024M06, covering forecasting lengths up to 2026, 30 months,
will be used for CCPI1=2013 to forecast inflation. Sample for
CCPI 2013=100, is considered from 2016 onward avoiding
2015 being an election year and with sufficient number of
samples over 100 observations. Further, another forecasting
module, using the same techniques for the CCPI=2021
monthly data series spanning from 2022M01 to 2024M06, is
estimated to cover 30 months of the same forecasting length
for headline inflation, which refers to the inflation, including
all goods and services that are considered in the consumer
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basket of goods and services. A graph is developed using
forecasted data combined with realized inflation, forecasting,
and targeted level to facilitate inflation targeting, guide the
market, and shape market expectations in line with a for-
ward-looking policy approach. CCPI monthly data under two
series are tested for diagnosing stationarity, ACF, and PACF
and detecting autocorrelation and partial autocorrelation with
AR and MA term specifications. Accordingly, the appropriate
model will be selected with the support of EViews version
13.0, interpreted with forecast summary and comparison,
further AIC and Bayesian Information criteria will be used to
select the best model out of 25 models estimated.

The empirical literature is evident that forecasting for single
variable module is supported by Autoregressive (AR) and
Moving Average (MA), ARIMA modules that were introduced
by Box, George EP [26]. Accordingly, Autoregressive Integrated
Moving Average (ARIMA) further improved the model consid-
ering integration of both as Auto Regressive Integrated Moving
Average (ARIMA) modules subject to a given level of specifi-
cations for Maximum Differencing, AR term, MA term, and
Seasonal components if any are widely using for single variable
model forecasting purposes. Therefore, the expected model to
estimate inflation forecasts for two series is given below.

Y =BLY(qy + P2Y ) F......Fet-alery) - 02€(y (1)

Y: Targeted variable

B1, p2: Coefficient, the rate which indicates the impact on
Y by a change in Y(t-1), Y(t-2)

Y 1), Y (t-2): Previous year/ month values of the variable

et: Error term

This module is estimated subject to conducting the diagnostic
test to identify the stationary level of data, performing ACF and
PACF to check the autocorrelation and partial autocorrelation,
and determining the AR, MA term. After the model's goodness
of estimating, the model's goodness of fit is tested with other
options. Further, forecast comparison and average forecasting
are to be done separately to interpret the results. Then, analytical
software has also been developing techniques to facilitate esti-
mation and forecasting using the same techniques with the more
improved enhanced higher and maximum number of estimations,
forecasting that may be difficult to estimate manually. Therefore,
in this study, the Automatic ARIMA forecasting model is em-
ployed to forecast inflation using two series for different base
years, which compatible the results with the criteria we deter-
mined using basic tests.

4. Inflation Targeting Monetary Policy
Framework in SL

4.1. Inflation in Sri Lanka

Inflation can be identified as the rate of change in the price
level of a country that is measured using price indices over a


http://www.sciencepg.com/journal/ijebo

International Journal of Economic Behavior and Organization

http://www.sciencepg.com/journal/ijebo

given period. Inflation has been a critical macroeconomic
variable influencing market expectations and economic ac-
tivities in the short term to achieve medium-term targets.
Inflation targeting is adopted in conducting monetary policy
as the framework under the provision of CBA to achieve the
primary objective of the CBSL. Accordingly, inflation has
been the target in the monetary policy framework. Inflation in
Sri Lanka is measured using CCPI, has named as the official
price index and measured from 1952 =100, revising base
years in several times and published by DCS monthly. The
base year revision for CCPI = 2021, has considered the en-
hanced expenditure pattern of consumer behavior, weightage
of a basket of goods and services, and sample coverage.
Movements of the Inflation in Sri Lanka can be observed
under separate periods: moderate inflation, single-digit infla-
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tion, mid-single inflation, and elevated inflation, which could
manage below 70 percent that we experienced recently and
after that, lower inflation with a targeted level of 5 percent as
per provision of inflation targeting mandate agreed with the
government under the CBA.

As in best practices, headline and core inflation data are
published using secondary sources and official websites. The
monthly press release informs the stakeholders, journalists,
and public via media channels. Headline inflation covers the
price of all goods and services in the consumer basket. Core
inflation is measured by excluding selected items that lead to
higher volatile prices under the food and energy category to
indicate a clear reflection of medium- and long-term trends in
inflation. Headline and core Inflation in Sri Lanka for the
period measured by CCPI is shown below.
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Figure 1. Inflation movements in Sri Lanka for (CCPI = 2013), (CCP1=2021), Headline and Core.

As per the above figure, during the period considered,
inflation in Sri Lanka has moved below 10 percent except for
the extremely high inflation recorded for a recent two-year
period from 2021-2023, which reflects the instability of
macroeconomic developments and external sector imbal-
ances of the country. After this, with the enactment of CBA,
a new framework called the inflation targeting framework
was adopted in conducting monetary policy pursuing the
primary objective; of achieving and maintaining domestic
price stability. According to CCPI 2021 = 100, inflation in
Sri Lanka is moving around 5 percent aligning with the
targeted level.

4.2. Key Features of Inflation Targeting
Framework

A new framework called inflation targeting was adopted
to conduct monetary policy as per the provision of the CBA.
Accordingly, a 5 percent inflation target has been set jointly
with the government by signing an agreement specifying a
clear mandate to achieve and maintain domestic price sta-
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bility as the primary objective of the CBA. Further, a 2
percent up and down margin has been added to the targeted
level of inflation to allow flexibility, considering the risk
associated with moving away the inflation from the target
level. Accordingly, under the Flexible Inflation Targeting
(FIT), inflation in Sri Lanka may move within 3 —7 percent
around the 5 percent targeted level. In case of a missed target
for two consecutive quarters, the monetary authority should
submit a report to Parliament through the Ministry of Fi-
nance explaining the reasons for deviating the inflation from
the expected path. Further, this report is also to be made
available to the public. Therefore, adopting inflation tar-
geting monetary policy framework in Sri Lanka indicates the
accountability of its policies to the Parliament and public.
Guiding and shaping the market expectations by provid-
ing updated inflation forecasting information towards the
next 2—3-year period, depicted in the inflation fan chart, is
also a vital feature of the inflation targeting framework. The
inflation fan chart can be identified as a combination of
realized inflation with forecasted inflation for the future with
a given probability level to indicate uncertainty and devia-
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tions from the target level of inflation. However, it must be
noted that the inflation fan chart is a guide, not a promise
while indicating further risk and uncertainty captured under
the upside and downside risk of deviating inflation projec-
tions from the target level. The inflation fan chart used to
guide the market in managing inflation expectations is
shown below.

The CCPI* Based Headline Inflation Projections
(quarterly average, y-o-y, %)
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Source: Central Bank of Sri Lanka, MPR press release

Realised Inflation

Figure 2. Inflation fan chart.

According to the inflation fan chart, the realized inflation
shows from 2022 Q1 to 2024 Q2 while inflation projections
guide the rest of the period, indicating the inflation within the
5 percent target level with volatility in the shaded area around
that has done using available data, assumptions, and judg-
ments considered at the recent monetary policy review cycle.
Further, the forecast and inflation fan chart is updated with
quarterly basis information, using monthly data on inflation
updates and for inflation press releases, as well as in the
monetary policy press releases. Moreover, forecasted infla-
tion and realize, last updated inflation should be indicated in
the fan chart to guide the inflation expectation with forward
looking policies. Accordingly, it will be observed that the
forecasted inflation is also in line with the realized inflation in
the same trends with upward and downward movements.
Therefore, if the estimated forecast is consistent with the
actual realized inflation, the inflation fan chart can be used as
a guide to shape the market expectation and to manage infla-
tion expectation, thereby reducing the error of the inflation
expectation survey, which ultimately helps to improve the
inflation forecast visualized in the fan chart.

A new report named as monetary policy report is published
as indicated in the advanced released calendar posted on the
official website. The monetary policy report describes the
rationale for the monetary policy decisions, considering the
economic outlook, macroeconomic developments, and recent
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trends in the global economy, and other important factors, if
any. Further content of the monetary policy report includes
the forecast for the medium-term outlook, which covers the
inflation forecast and forecast for economic growth. There-
fore, this medium-term forecast of inflation and economic
growth indicates the country’s macroeconomic outlook,
which further helps guide the market to facilitate better deci-
sion-making and shaping expectations.

In addition, monetary policy communication has also been
identified as an important policy tool under the infla-
tion-targeting framework. Immediately after the monetary
policy report is published, panel discussions and briefing
sessions covering media and selected stakeholders are con-
ducted to disseminate information to specific target audiences
for guiding and shaping market expectations on inflation and
economic growth. The monetary policy report is identified as
the only publication that includes projections for inflation and
economic growth towards the next 2—3-year period among the
publications of central banks in future. Therefore, the projec-
tions should be more accurate and consistent with the actual
numbers to build confident toward forward looking policies in
line with the established initial requirements in adopting an
inflation-targeting framework.

Further, regarding monetary policy communication,
measuring the effectiveness of monetary policy communica-
tion has also been emphasized as a requirement to identify
communication gaps and fill them with recommended strate-
gies to ensure clear and effective communication to a broader
audience. In this regard, feedback mechanisms and surveys
should be conducted in regular frequency. Ensure the reach-
ing of monetary policy communication to the public can be
identified as a challenging task that involves communication
across tailoring different religious and cultural regions with
demographic and psychographic profiles. Clear and clarity of
monetary communication to be developed with a tailored
approach ensuring the timely reach of key messages in line
with the language policy of the country.

In conclusion to the inflation in Sri Lanka under the in-
flation targeting monetary policy framework, inflation
movements in SL are recorded below 10 percent except for
the extreme two-year period from 2021 -2023, which has
recorded the highest-ever inflation in Sri Lanka, which could
manage below 70 percent. Before 2021, even with the
monetary targeting framework, inflation was managed
within a single-digit level, which has been identified as
favorable for a developing country to encourage economic
activity. After the enactment of CBA, an inflation-targeting
monetary policy was adopted with a targeted level of 5
percent with 2 percent adjustment flexibility to the margins,
called the Flexible Inflation Targeting (FIT) framework.
After that, inflation in Sri Lanka is again reported in its usual
path of around 5 percent in mid-single up to 2024 Q2, and
inflation projection for the medium-term outlook is also
within the targeted level as per the inflation fan chart which
was a key feature under the inflation targeting framework.
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Inflation fan chart inclusion within the inflation targeting
framework aims to shape and manage the market's inflation
expectation to facilitate risk and uncertainty deci-
sion-making. Forward guidance introduced after the global
financial crisis also intends to guide the market by promising
to keep the interest rate lower through the extra expansion-
ary monetary policy tool. A more specific version of forward
guidance policies, Forward-looking policies are applied to
inflation targeting monetary policy, Inflation targeting en-
sures the target level of 5 percent inflation to guide the
market and inflation expectation in facilitating maximum
utilization of resources and thereby to achieve domestic
price stability and other medium-term objectives of the
economy.

5. Results and Findings

5.1. Results of Diagnostic Tests

For this study, two series were considered to estimate the
model and projection, considering the higher sample size avail-
able for CCPI, 2013=100, compared to the limited data available
for the new series of CCPI 2021=100. Data in both series were
tested to confirm the stationary level performing unit root test
under augmented Dicky Fuller test covering criterion given.
Accordingly, the basic primary test results are below for both
series of CCPIl = 2013 and 2021 base years, against the null
hypothesis HO: CCPI has a unit root for both series.

Table 1. Results of unit root test.

Series Test for Unit Roots @ 5% Significant level

Level
CCPI, 2013=100

1% difference

Level

CCPI, 2021=100 .
‘ 1% difference

According to the unit root test results, H, rejected the first
difference of the test given the lower p-value than the 5 per-
cent level. Therefore, both series were identified as stationary
at the first difference, fulfilling the basis test of the stationary
requirement for the data series. Then, the autocorrelation and

Date: 07/13/24 Time: 08:21
Sample: 2016M01 2026M12
Included observations: 101

Test Statistics P value Stationary @
0.0511 0.9603

-5.6256 0.0000 Level 1
2.1976 0.9916

-2.1843 0.0302 Level 1

partial autocorrelation checking are to be performed using
correlograms, which might be helpful in detecting Autocor-
relation, Moving Average, and the terms for AR(p, q) and
MA(r, s) the impact of the current series.

Date: 07/12/24 Time: 18:55
Sample: 2022M01 2026M12
hcluded observations: 30

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| (o | [ 1 0.975 0.975 98.971 0.000 (O | | [mm | 1 0851 0851 23973 0.000
| (o = 2 0.946 -0.118 192.93 0.000 [ | N 2 0669 -0.202 39.295 0.000
| (o N 3 0.911 -0.096 281.12 0.000 [ | [ 3 0468 -0.166 47.085 0.000
| (o = 4 0.872 -0.119 362.62 0.000 = | | 4 0.293 -0.027 50.263 0.000
[ | N 5 0.831 -0.011 437.49 0.000 = [ w 5 0.151 -0.024 51.142 0.000
| [ L 6 0.795 0.082 506.68 0.000 [ [ 6 0075 0.097 51368 0.000
| [ N 7 0.759 -0.020 570.39 0.000 I ! ! 7 0.028 -0.021 51.403 0.000
| [ N 8 0.723 -0.027 628.85 0.000 oo g 8 -0.001 -0.046 51.403 0.000
T | N 9 0.685 -0.087 681.93 0.000 oo | [ 9 -0.009 0.036 51.407 0.000
[ | N 10 0.647 -0.018 729.80 0.000 I o 10 -0.027 -0.076 51.443 0.000
T | N 11 0.608 -0.030 772.55 0.000 oo o 11 -0.053 -0.03¢ 51586 0.000
[ | i 12 0.566 -0.068 810.03 0.000 rgo w w 12 -0.081 -0.017 51.931 0.000
| N 13 0.525 -0.009 842.59 0.000 o [ w 13 -0.104 -0.022 52541 0.000
T | N 14 0.484 -0.020 870.55 0.000 - ! [ 14 -0.121 -0.002 53.413 0.000
| (. g 15 0.440 -0.073 893.97 0.000 T | | 15 -0.113 0.037 54.235 0.000
| (. Y 16 0.401 0.065 913.62 0.000 = Clo 16 -0.121 -0.107 55234 0.000

Figure 3. ACF and PACF functions of the CCPI 2013=100 and 2021=100.

As per the above correlograms, it can be observed the au-

tocorrelation indicates for both series; further, the partial
autocorrelation is detected only for the current series, and

therefore, ARMA terms for CCPI 2021= 100 is determined as
ARMA(1,0)(0,0) and ARMA term for CCPI 2013=100 as
ARMA(3,2)(0,0). The next step is to run the model using
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appropriate criteria, which we use to determine the variable’s
stationary at their first difference via the EViews software. As
explained in the section discussing the methodology, Auto-

matic ARIMA forecasting is employed to forecast inflation
under inflation targeting, and the summary of the results are
given below

Table 2. Summary of the Automatic ARIMA forecasting.

Model Max (AR, MA)

ccpl Szfg;i‘: Sae;iable Max Difference (SAR,
P SMA)

CCPI,2013=100  D(CCPI 2013)  (4,4)2(0,0)

CCPI2021=100  D(CCPI 2021)  (4,4)2(0,0)

Summary results first show that the selected models for
both series are within the criteria we determined using ACF
and PACF in correlograms. The first difference of the series
was used to ensure its stationarity as a dependent variable. As
per ARIMA specifications, the maximum criterion for the
models is ARMA (4,4), Max difference (2), and seasonality
adjustment for AR and MA is (0,0), which are within the

specification determined using ACF, PACF, and unit root tests.

The best model was selected by estimating 25 models for each
series, which would be challenging to estimate manually.
Information criteria which guide model selection, AIC and
Bayesian Information criteria (SIC and HIC) are reported as
the lowest for the selected two models. In addition, compar-
ison to the two models estimated employing data for two base
years CCPI 2013=100 and CCPI 2021=100, the projections
are moving to the same directions with estimating higher
index number for CCPI 2013=100 compared to CCPI
2021=100 data series. Compared to actual values, forecasting
inflation using CCPI 2013=100 support for projections with
lower increase of prices compared to the steeper projections
for CCPI 2021=100. This could be a reason due to large
sample size for n=100 compared to recent CCPI 2021=100
sample size for n=30 reflecting the consistency of the esti-
mates. Accordingly, the forecasting will move under flexible

Actual and Forecast

310

Number of Selected AIC

ARMA Models ARMA Value SIC HQC
estimated Model

25 (3,2)(0,0) 55481 5.7305  5.6219
25 (1,0)(0,0) 57175 5.8589  5.7180

inflation targeting framework, with 5% per cent plus 2%
percent margin for both side fluctuations with CCPI
2013=100 model. Further, projections under CCPI 2021=100
model indicate more upwards movements of inflation in the
latter part of 2025. Anyway, assessments of risk factors and
judgements are also playing a vital role for inflation fore-
casting under the inflation targeting framework in conducting
monetary policy. The indication of inflation movement within
the 5 per cent target is reflected in both estimates for the
forecasting length and near-term inflation should be adjusted
with upside, downside risk and uncertainty factors. The re-
sults of the inflation projection are consistent with the primary
test performed and determined. Therefore, the results of the
CCPI and inflation projection are discussed to determine
whether the projection is supported by the inflation-targeted
level going forward.

5.2. Interpreting the Selected Automatic
ARIMA Forecasting Models

Based on the results of diagnostic tests, summary of auto-
matic ARIMA forecasting models, the two selected models
are discussed for CCPI 2013 =100 and CCPI 2021=100 sep-
arately with necessary comparisons.

Actual and Forecast
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Figure 4. CCPI Actual and forecast for base year 2013 and 2021.
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CCPI actual and forecast for both series indicate an in-
crease of the index towards 300 points for CCPI 2013=100
and an increase towards 260 index points for CCPI 2012=100,
spanning the 30-forecasting length up to the 2026 year. Index
points in CCPI 2013=100 are substantially higher compared

Year % change CCPI 2013_f
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to CCPI 2021=100 due to capturing an increase of elevated
prices during the period after 2020. Based on the CCPI fore-
cast, time and the rate of change in price indices for a given
period can be projected as below.

Year % change CCP12021_f

2023 2024 2025

Figure 5. Inflation, Year% change of CCPI for 2013=100 and 2021=100.

According to the inflation projections based on the CCPI
forecasting 2026, inflation indicates a managed level between
1-8 percent for the next two-year period, as per both series. As
per the data employed for recent base year CCPI 2021=100,
inflation would be more accelerated from the targeted level of
5 percent, which could be justified using reasons for the up-
side risk of inflation. Further, this could be a reason for re-
flecting more volatility for the CCPI 2021=100 series owing
to limited data and consecutive months of deceleration of
inflation after 2023. In addition, key monetary policy tools are
used to conduct monetary policy and manage market liquidity

Forecast Comparison Graph
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which monitor under the active market operations on short
term and long term basis. Money market interest rates that
determined daily basis are facilitated to manage within the
policy interest rate corridor as per the decision of market
operation committee and the results of the daily money mar-
ket operations are published in corporate website.

Forecast comparison is vital in justifying the selected
model with the estimated number of forecasts. Accordingly,
forecast comparisons for 25 model runs for each series are
shown below.

Forecast Companson Graph
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Figure 6. Forecast comparison for CCPI 2013 = 100, and 2021 = 100.

As per the above forecast comparison for two series and 25
forecasts for each series, the selected criterion for models
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CCPI 2013=100, ARMA (3,2)2(0,0) is within the 25 forecast
lines estimated and somewhat above the middle of the lines. It
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is not the top line of the forecast graph; therefore, considering
the other criterion, the Automatic ARIMA forecasting is
within the upper forecasting lines. Compared to that, the
forecast for CCPI 2021=100 is not even in the middle but at

Akaike Information Criteria (top 20 models)

lower borders in the forecast comparison graph. Therefore,
model selection is used that indicates via the lowest AIC and
Bayesian information criteria to confirm whether the best
model is selected for CCPI forecasting during the period.

Akaike Information Criteria (top 20 models)
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Figure 7. Akaike Information Criteria for top 20 models for CCPI 2013=100 and CCPI 2021=100.

According to the AIC model selection criterion, the best
model indicates the lowest AIC for the selected top 20 models
out of 25 models estimated. It is clear that ARMA (3,2)(0,0)
gives the lowest AIC for CCPI 2013=100, and AR-
MA(1,0)(0,0) indicates the lowest AIC for other series. Fur-
ther, SIC and HQI also in the same lower range as explained in
the results summary above for both series. Therefore, the
selected two models are identified as the best selected models
as shown in the above charts.

5.3. Inflation Realized and Projections with
Targeted Level of 5%

Inflation projections are given under the inflation targeting
framework using an inflation fan chart that combines realized
inflation and inflation projections with a probability of mov-
ing it up and down due to risk and uncertainties. According to
the inflation realized and projected using CCPI for both series,
targeted inflation level of 5 percent can be exhibited into a
combined graph as given the figure below.
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Figure 8. Inflation was realized, forested with a 5% targeted level for CCPI 2013=100, 2021=100.

The above figures show the inflation level realized up to
2024M06. Forecasting for the rest of the period with the tar-

geted level of 5 percent for both series of CCPI was developed
considering the forecasting data estimated under the above
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two models employing Automatic ARIMA models for CCPI
2013=100, ARIMA (3,2) 1(0,0) and for CCPI 2021=100 es-
timated model ARIMA (1,0)1(0,0) and with the targeted level
of 5 percent into one graph which makes easy to understand
given data in the past, targeted level and estimated data in
futuristic approach which may helpful in guiding the deci-
sion-making process. According to the inflation realized
projections under the 5 percent targeted level, inflation during
the forecasting period will move below 8 percent and above 1
percent as upper and lower margins, respectively. Further, as
per the Flexible Inflation Targeting (FIT) Framework, infla-
tion target of 5 percent will fluctuate around 2 percent for both
margins. Compared to the FIT framework, the projected in-
flation will also fluctuate around the target level, with the
flexible margin of 2 percent deviating slightly in a few in-
stances. Decision on key policy interest rates and daily open
market operations will facilitate to manage the market interest
rates and thereby achieve the domestic price stability. Further,
given the independence as per CBA, limiting the fiscal dom-
inance of the decision making body of the CBSL ensures the
independence in making policy decisions while more ac-
countable for policies to the Parliament and public which
ultimately resonate for credibility. Risk factors that could lead
to moving the inflation projections from the expected level are
associated with the price of imported goods and energy, ad-
verse weather conditions on agriculture production, wage
pressure and exchange rate depreciation compared to the
projected level as upward risk factors. At the same time,
supply-side improvements and diminished purchasing power
of consumers are identified as factors for downward adjust-
ments of inflation from the target level. However, the uncer-
tainty impact of political and other factors are also risk factors
that should be considered carefully which could be a factor for
demand full inflation.

Concluding the result interpretation, the estimated two
models were selected in line with inflation forecasting models
employed under empirical literature for one variable estima-
tion techniques in econometrics. Considering the limited
sample for the recently revised CCPI 2021=100 data series,
two series were estimated for better comparison with confi-
dence to guide future decision-making. Anyway, the results of
both series are aligned without deviating from the targeted
level of 5 percent and 2 percent lower and upper margins set
under the Flexible Inflation Targeting (FIT) framework. Basic
tests were performed to check the stationary level, autocor-
relation, and partial autocorrelation. Accordingly, data series
were identified as stationary at first difference. AR and MA

terms were determined based on the ACF and PACF functions.

Forecasting models were estimated using Automatic ARIMA
forecasting techniques available in EViews. Two models with
the exact specifications that we determined by performing
basic diagnostic tests were estimated using Automatic ARI-
MA forecasting for the first difference of variable with ARMA
(3,2)(0,0) for CCPI 2013=100, and ARMA (1,0)(0,0) for
CCPI 2021=100. Forecast comparison in automatic ARIMA
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estimation techniques has been performed considering a
maximum number of 25 models for each series, and the
forecasted two models are within the upper and lower margins
of the forecast comparison graphs. Further, the lowest AIC,
BIC and HQI indicates the best model selected out of the top
20 models in the estimation process. Since we refer to the
inflation forecasting model under the inflation targeting
framework in conducting monetary policy, the information on
inflation realized, projections and with 5 percent targeted
level were combined into one graph, facilitating better visu-
alizing all in one chart similar to the content under the infla-
tion fan chart. Accordingly, inflation in both series indicates
fluctuations between 1-8 percent as per estimated secondary
sourced data employed for forecasting horizon of 30 months.
This implies that inflation forecasting in this paper aligns with
the flexible inflation targeting framework introduced recently
to guide the market with forward looking monetary policy.

6. Conclusion and Recommendation

Inflation has been a popular topic under the macroeconomic
variables. With this, inflation and flexible inflation targeting
have been used as a framework for central banks to conduct
monetary policy. New Zealand was named the first country to
implement inflation targeting monetary policy in 1998. IMF
has pointed out four initial conditions to ensure the successful
implementation of the inflation targeting framework. Further, it
describes countries that can implement inflation-targeting
framework even while adhering to a few requirements instead
of all four requirements, depending on the country’s economic
and financial market condition. The Central Bank of Sri Lanka
also adopted an inflation-targeting framework in conducting
monetary policy with the enactment of No. 16 of the 2023
Central Bank of Sri Lanka Act in pursuing its primary objective,
archiving and maintaining domestic price stability. A clear
mandate has been provided to adopt inflation targeting while
signing an agreement jointly with the government to set infla-
tion targets and margin for flexibility. In case of a missed target
for two consecutive quarters, a report should be submitted to
the parliament through the Ministry of Finance. Further, this
report should be made available to the public, also reflecting
accountability of the central bank policies to the public, which
may be a path towards a credible central bank. This paper aims
to explain the literature, the new inflation targeting framework
adopted by CBSL recently, and the inflation forecasting model
under flexible inflation targeting considering the importance of
inflation forecasting and updates to guide the market and shape
inflation expectation to facilitate better decision-making which
ultimately impacts on minimizing inflation forecasting errors in
the inflation expectation survey. Key features of inflation tar-
geting monetary policy framework include a clear mandate
articulating 5 percent target and the 2 percent margin for flexi-
ble inflation targeting to achieve and maintain domestic price
stability, the inclusion of an inflation fan chart for monetary
policy press releases, and the inflation press release with recent
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updates on inflation projections to guide the market in facili-
tating better decision making. Furthermore, the monetary pol-
icy reports are to be published in line with the advanced re-
leased calendar given in the official website. Further, monetary
policy reports should explain the rationale for arriving at the
monetary policy decisions with macroeconomic, external sec-
tor, and other development of economic activities. Further, to
facilitate forward-looking monetary policy, the outlook for
inflation and economic growth should be published with an
explanation of the possible risk of deviating from the projec-
tions. Communication was also identified as an effective policy
tool for implementing inflation-targeting monetary policy
framework to disseminate information on policy decisions to
the stakeholders and a more comprehensive range of audiences
with clear and straightforward language to ensure timely in-
formation and the minimum shock to the market.

As per empirical literature, the desired level of inflation for
a developed country is given as 2 percent and 5 percent for a
developing country. This desired level of 5 percent inflation
has moved with more fluctuations for developing countries
compared to 2 or below-desired level inflation for developing
countries with fewer fluctuations. The impact of inflation on
oil prices and imports was examined due to many open
economies relying on this as essential imports. Accordingly,
import prices are a factor that impacts inflation, which de-
pends on including imported goods and services in the con-
sumer basket. Among the other factors, the stock of money
and money supply have been identified as a major factor that
fluctuating inflation in developing countries. Demand-side
factors have been influencing inflation in the short run in
many countries under different time periods, identifying in-
flation as the number one enemy for an economy. Several
studies concluded that inflation targeting helps to manage
inflation within a given level of volatility, which may be
useful to encourage economic activities for developing coun-
tries and ensure the confidence of price level increases within
a range set to the projections. Under the monetary policy
communication tool, inflation targeting plays a vital role in
disseminating the recent and growth projections to the
stakeholders and a wider range of audiences to facilitate de-
cision-making and shaping inflation expectations. However,
monetary policy transmission mechanisms and channels are
also crucial for policy effectiveness. The impact of inflation
on other variables has been examined using multivariate time
series data analysis techniques, initiating regression analysis
towards VAR and VECM modules, following basic diagnostic
tests, and other tests to check the consistency of the estimated
module. Single variable model analysis techniques have been
employed for inflation forecasting, and other models were
introduced after 1970. Autoregression Moving Average
(ARMA) and Autoregression Integrated Moving Average
(ARIMA) were popular modules in the empirical literature. At
the same time, monetary authorities might use comprehensive
analytical techniques to facilitate policy forecasts that capture
risk and uncertainty with different scenarios. In this study, the
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Automatic ARIMA forecasting technique was used to forecast
inflation considering the forecasting length as 30 months,
using CCPI 2013=100, 2021=100 secondary sourced data for
two base years due to limited data availability for recent CCPI
2021=100 series. Data for CCPl 2013=100 was considered
from 2016 avoiding, an election year data in 2015 and with
sufficient number of over 100 observations. Data for the two
series were identified as stationary at the first difference,
while autocorrelation and AR and MA terms were identified
using ACF and PACF functions. The models were estimated
using the Automatic ARIMA forecasting method using
EViews software, providing the best analysis out of 25 esti-
mations.

Accordingly, the selected models for inflation forecasting are
ARIMA (3,2)1(0,0) for CCPl 2013=100 and ARIMA
(1,0)1(0,0) for CCPI 2021=100 series. As per forecast com-
parison, the selected two modules are within the forecasting
modules of each series, indicating the lowest AIC, SIC and HQC
criteria for selecting the best model among the number of mod-
ules considered. According to the selected models, inflation
projections for 30 forecasting lengths will be moved within 1 to 8
percent of flexibility around the 5 percent target level. As per
flexible inflation targeting set in conducting monetary policy.
Therefore, 5 percent inflation target with 2 percent up and down
margins are within the inflation forecasting module estimated by
the study. Therefore, the estimated forecasting results are within
the FIT, in which the margin is widened as 3 percent for up and
down volatility, which may result in risk and uncertainty. The
reach of the lower and upper band of the margin will be in a few
instances as per forecasting figures illustrated in the analysis of
the results. Even with the recent unfavorable experience regard-
ing inflation in Sri Lanka, the inflation path within the FIT for the
next 2-year period has been indicated to build market confidence
on inflation and interest rate. The indication of this inflation
forecasting figure of around 5 percent could be a reason for the
inflation movements in Sri Lanka for more than a decade, which
have been recorded as a single-digit level except for the elevated
inflation reported in the last two years. The estimated models
indicate that it aligns with the inflation-targeting monetary policy
framework to guide the market and inflation expectations. The
results estimated using CCPI 2013=100 are consistent with the
inflation forecasting module employed by the author (Rohini,
2023) [25]. This paper incorporated the inflation forecasting
within the inflation targeting monetary policy framework em-
ploying updated data series under CCPI 2021 =100 for the new
base year. Further, inflation projection can be deviate from the
estimated level due to changes in upside and downside risk fac-
tors that depend on aggregate impact on the margins. As per
evidence in the empirical literature, Inflation targeting is effec-
tive for managing inflation within a target level, which indicates
the same for this study. As per empirical literature, inflation
targeting does not guarantee for higher economic growth which
has reported as marginal growth after the GFC in developed
countries due to weaken relationship between variables.

Recommendations can be made since the inflation fore-
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casting estimated in this study is consistent with the empirical
literature and the flexible inflation targeting framework
signed for the next two years. Inflation for the next 1-2-year
period will be around 5 percent target. Further, these projec-
tions can be compared with monthly updated realized infla-
tion data and the new projection, which will be available with
quarterly updates to facilitate continuous guidance to the
market. In line with the inflation movements around the target
level of 5 percent, other macroeconomic variables will also be
developed favorably toward economic growth. The interest
rate will decline further with FIT and in line with the expected
downward adjustment from commercial banks for already
relaxed monetary policy measures adopted from Q2 2023. As
per the CBA and the agreement signed for FIT with the gov-
ernment, the central bank is more accountable for its policies
to the public. With that confidence, we expect that limited
demand side factors will impact inflation due to the absence of
fiscal dominance in monetary policy with the enactment of
CBA, diminished consumer demand, and lower disposable
income after the elevated inflation experienced recently.
Therefore, income generation activities will be initiated with
targeted 5 percent inflation and lower interest rates. Further
capital buffers to ensure the resilience of the commercial
banks to the various risks could be raised via issuing medi-
um-term capital market investment instruments, which will
also help to ensure financial stability. Credit demand and the
effectiveness of monetary policy transmission mechanisms
are also expected to be improved with more accountable
policies—credit expansion for targeted sectors to be encour-
aged subject to the risk management frameworks of banks.
Decision-making for new initiatives in economic activities
relating to agriculture, industry, and services sectors can be
implemented under the lower interest rate with targeted in-
flation, which is favorable for recovering production process,
economic growth, and other medium-term objectives,
achieving and maintaining domestic price stability. Ex-
port-oriented production initiatives are recommended to be
increased with lower interest rate-supported funding facilita-
tion to small and medium enterprises towards the other sectors
of the economy, which will enhance the capital inflows to the
country. Further, diversification of the economic activities
which have been concentrated in the service sector can also be
initiated and supported by required funding from the banks at

Appendix

Summary of unit root tests.

lower interest rates or lower interest rates guaranteed by the
government to achieve stability of the economic growth sub-
ject to external sector performance in line with inflation tar-
geting monetary policy implementation measures. In addition,
policies for strengthening external sector performance of the
economy will be the utmost important to ensure the stability
of the external sector due to Sri Lanka is in the process of debt
restructuring negotiations and commencements of debt re-
payments after the negotiations in future. In that context,
prioritized actions should be implemented to ensure healthy
foreign exchange inflows compared to foreigh exchange out-
flows of the country. Further, lower inflation under the 5
percent targeted policy outlook encourages the identification,
initiation, and implementation of a medium-term robust and
workable policy framework with the support of the monetary
and fiscal sectors for sustained economic growth and the
well-being of the society.

Abbreviations

GDP Gross Domestic Product

CBSL Central Bank of Sri Lanka

CBA Central Bank Act

GFC Great Financial Crisis

CCPI Colombo Consumer Price Index
DCS Department of Census and Statistics
ACF AutoCorrelation Function

PACF Partial AutoCorrelation Function
ARMA  AutoRegressive Moving Average
ARIMA  AutoRegressive Integrated Moving Average
AIC Akaike Information Criterion

SIC Schwarz Information Criterion
HQC Hannin-Quinn Criterion

SL Sri Lanka

MPR Monetary Policy Review

IT Inflation Targeting

FIT Flexible Inflation Targeting
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Table Al. Unit root test a).

Null Hypothesis: CCPI_2013 has a unit root

Exogenous: Constant
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Null Hypothesis: CCPI_2013 has a unit root

Lag Length: 1 (Automatic - based on SIC, maxlag=12)

Augmented Dickey-Fuller test statistic
1% level
Test critical values: 5% level
10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CCPI_2013)
Method: Least Squares
Date: 07/12/24 Time: 18:40
Sample (adjusted): 2016M03 2024M05

Included observations: 99 after adjustments

Variable Coefficient Std. Error
CCPI1_2013(-1) 0.000382 0.007483
D(CCPI_2013(-1)) 0.503206 0.090889

C 0.675633 1.225338

R-squared 0.252377 Mean dependent var
Adjusted R-squared 0.236802 S. D. dependent var
S. E. of regression 3.858374 Akaike info criterion
Sum squared resid 1429.157 Schwarz criterion
Log-likelihood -272.6261 Hannan-Quinn criter.
F-statistic 16.20349 Durbin-Watson stat
Prob(F-statistic) 0.000001

Table A2. Unit root test b).

Null Hypothesis: D(CCPI1_2013) has a unit root

Exogenous: Constant

Lag Length: O (Automatic - based on SIC, maxlag=12)

Augmented Dickey-Fuller test statistic
1% level
Test critical values: 5% level
10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CCPI_2013,2)
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t-Statistic Prob.*

0.051104 0.9603

-3.497727

-2.890926

-2.582514

t-Statistic Prob.

0.051104 0.9593

5.536482 0.0000

0.551385 0.5827
1.504161
4.416575
5.568203
5.646843
5.600021
2.102778

t-Statistic Prob.*

-5.625613 0.0000

-3.497727

-2.890926

-2.582514
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Null Hypothesis: D(CCPI_2013) has a unit root

Method: Least Squares
Date: 07/12/24 Time: 18:41
Sample (adjusted): 2016M03 2024M05

Included observations: 99 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(CCPI_2013(-1)) -0.495754 0.088124 -5.625613 0.0000

C 0.734631 0.408552 1.798134 0.0753
R-squared 0.246002 Mean dependent var -0.021939
Adjusted R-squared 0.238229 S. D. dependent var 4.397923
S. E. of regression 3.838486 Akaike info criterion 5.548028
Sum squared resid 1429.196 Schwarz criterion 5.600455
Log likelihood -272.6274 Hannan-Quinn criter. 5.569240
F-statistic 31.64752 Durbin-Watson stat 2.104257
Prob(F-statistic) 0.000000

Table A3. Unit root test c).

Null Hypothesis: CCPI1_2021 has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 2.197628 0.9916

1% level -2.647120
Test critical values: 5% level -1.952910

10% level -1.610011
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CCPI_2021)
Method: Least Squares
Date: 07/12/24 Time: 18:52
Sample (adjusted): 2022M02 2024M06
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CCPI_2021(-1) 0.011378 0.005177 2.197628 0.0364
R-squared -0.074739 Mean dependent var 2.458621
Adjusted R-squared -0.074739 S. D. dependent var 4.906011
S. E. of regression 5.086043 Akaike info criterion 6.124752
Sum squared resid 724.2995 Schwarz criterion 6.171900
Log likelihood -87.80890 Hannan-Quinn criter. 6.139518
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Null Hypothesis: CCPI_2021 has a unit root

Durbin-Watson stat 0.710588

Table A4. Unit root test d).

Null Hypothesis: D(CCPI_2021) has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.184316 0.0302

1% level -2.650145
Test critical values: 5% level -1.953381

10% level -1.609798
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CCPI_2021,2)
Method: Least Squares
Date: 07/12/24 Time: 18:53
Sample (adjusted): 2022M03 2024M06
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CCPI_2021(-1)) -0.300349 0.137503 -2.184316 0.0378
R-squared 0.150175 Mean dependent var 0.000000
Adjusted R-squared 0.150175 S. D. dependent var 4.340934
S. E. of regression 4.001732 Akaike info criterion 5.646392
Sum squared resid 432.3741 Schwarz criterion 5.693971
Log likelihood -78.04949 Hannan-Quinn criter. 5.660938

Durbin-Watson stat 2.158622

ACEF for CCPI1 2021=100 and CCPI 2013 =100.
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Date: 07/12/24 Time: 18:55
Sample: 2022M01 2026M12
Included observations: 30

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

[ | 1 0.851 0.851 23.973 0.000
= 2 0.669 -0.202 39.295 0.000
I 3 0.468 -0.166 47.085 0.000
I 4 0.293 -0.027 50.263 0.000
I 5 0.151 -0.024 51.142 0.000
I 6 0.075 0.097 51.368 0.000
I 7 0.029 -0.021 51.403 0.000
I 8 -0.001 -0.046 51.403 0.000
I 9 -0.009 0.036 51.407 0.000
I
I
I
I
I
I
I

]

10 -0.027 -0.076 51.443 0.000
11 -0.053 -0.039 51.586 0.000
12 -0.081 -0.017 51.931 0.000
13 -0.104 -0.022 52.541 0.000
14 -0.121 -0.002 53.413 0.000
15 -0.113 0.037 54.235 0.000
16 -0.121 -0.107 55.234 0.000

Figure Al. Autocorrelation and Partial Autocorrelation Analysis with Q-Statistics and P-Value.

Date: 07/12/24 Time: 19:31
Sample: 2016M01 2026012
hcluded observations: 100
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Figure A2. Autocorrelation and Partial Autocorrelation Analysis with Q-Statistics and P-Value.
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Date_07/12/24 Time: 18:57
Sample: 2022M01 2026M12
Included observations: 29

Autocorrelation Partial Correlation AC PAC O-Stat Prob
[ | [ | 1 0.621 0.621 12.388 0.000
[ | [ 2 0.438 0.085 18.769 0.000
T [ 3 0.242 -0.097 20.798 0.000
T [ s 4 -0.015 -0.257 20.806 0.000
ol [ 5 -0.034 0.122 20.850 0.001
ol [ 6 -0.033 0.087 20.893 0.002
g [ 7 -0.075 -0.094 21.123 0.004
oo [ 8 0.029 0.090 21.159 0.007
o [ 9 0.066 0.060 21.353 0.011
I [ = . 10 -0.025 -0.182 21.383 0.019
ol [ 11 -0.038 -0.067 21.456 0.029
I = I I 12 -0.164 -0.109 22.873 0.029

Figure A3. Autocorrelation and Partial Autocorrelation Analysis with Q-Statistics and P-Value.

Summary of Automatic ARIMA forecasting for CCPI 2021 =100.

Automatic ARIMA Forecasting

Table A5. Automatic ARIMA Forecasting for CCPI 2021=100.

Selected dependent variable: D(CCP1_2021)

Date: 07/12/24 Time: 18:58
Sample: 2022M01 2024M06
Included observations: 29

Forecast length: 30

Number of estimated ARMA models: 25

Number of non-converged estimations: 0

Selected ARMA model: (1,0)(0,0)

AIC value: 5.71750201707

Actual and Forecast
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Figure A4. Actual vs. Forecasted Values from Automatic ARIMA Model CCPI 2021=100.
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Forecast Comparison Graph
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Figure A5. Forecast Comparison Graph for CCPI 2021 =100.

Table A6. ARMA Model Estimation Results (Maximum Likelihood Method) for CCPI 2021 =100.

Dependent Variable: D(CCPI_2021)

Method: ARMA Maximum Likelihood (BFGS)
Date: 07/12/24 Time: 18:58

Sample: 2022M02 2024M06

Included observations: 29

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.

C 2.367772 2.390775 0.990378 0.3311
AR(1) 0.602865 0.150301 4.011057 0.0005
SIGMASQ 14.25565 3.513980 4.056837 0.0004
R-squared 0.386563 Mean dependent var 2.458621
Adjusted R-squared 0.339376 S. D. dependent var 4.906011
S. E. of regression 3.987547 Akaike info criterion 5.717502
Sum squared resid 413.4137 Schwarz criterion 5.858946
Log likelihood -79.90378 Hannan-Quinn criter. 5.761801
F-statistic 8.192075 Durbin-Watson stat 2.061042
Prob(F-statistic) 0.001742

Inverted AR Roots .60
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Model Selection Criteria Table

Dependent Variable: D(CCPI_2021)

Date: 07/12/24 Time: 18:58

Sample: 2022M01 2024M06

Included observations:
Model
(1,0)(0,0)
(0,3)(0,0)
(2,0)(0,0)
(1,1)(0,0)
(4,0)(0,0)
(1,2)(0,0)
(2,1)(0,0)
(1,3)(0,0)
(0,4)(0,0)
(3,0)(0,0)
(3,1)(0,0)
(0,2)(0,0)
(2,2)(0,0)
(0,1)(0,0)
(4,1)(0,0)
(1,4)(0,0)
(2,3)(0,0)
(3,3)(0,0)
(3,2)(0,0)
(2,4)(0,0)
(4,3)(0,0)
(4,2)(0,0)
(3,4)(0,0)
(4,4)(0,0)
(0,0)(0,0)

29

LogL
-79.903779
-78.571026
-79.797653
-79.828932
-78.201168
-79.304360
-79.344948
-78.568686
-78.568851
-79.617274
-78.654826
-80.719184
-78.801903
-82.070757
-78.200993
-78.223920
-78.260633
-77.309345
-78.653008
-77.888749
-77.088714
-78.193037
-77.680463
-76.766885
-86.763766

AIC*

5.717502
5.763519
5.779148
5.781306
5.806977
5.814094
5.816893
5.832323
5.832335
5.835674
5.838264
5.842702
5.848407
5.866949
5.875931
5.877512
5.880044
5.883403
5.907104
5.923362
5.937153
5.944347
5.977963
5.983923
6.121639
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Table A7. Model Selection Criteria for CCPI 2021 =100.

BIC

5.858946
5.999260
5.967741
5.969898
6.089866
6.049834
6.052634
6.115212
6.115223
6.071415
6.121153
6.031295
6.131296
6.008393
6.205967
6.207549
6.210081
6.260588
6.237141
6.300547
6.361486
6.321532
6.402296
6.455404
6.215935

HQ

5.761801
5.837350
5.838213
5.840371
5.895574
5.887925
5.890724
5.920920
5.920932
5.909505
5.926861
5.901767
5.937004
5.911247
5.979294
5.980875
5.983407
6.001533
6.010467
6.041492
6.070049
6.062477
6.110859
6.131585
6.151171
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Akaike Information Criteria (top 20 models)

(0'0)(¥'2)
| 0029
| 00)(E'e)
 (0'0)(E'D)
| 00D
(00T
| (0'0)(T'0)
| (002
| (0020
 (0'0)(T'E)
| (0'0)(0'®)
' (0'0)(+'0)
 (0'0)(E'T)
L (0'0)(1°2)
(00T
| (0'0)(0Y)
L (0'0)(1'T)
L (0'0)(0)
| (0'0)(E'0)
L (0'0)(0'T)

5.96

5.92
5.88
5.84

=100.

Figure A6. Akaike Information Criteria (top 20 models) for CCPI 2021
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Figure A7. Projected Values for CCPI_2021_F (2022-2026).

2023

2022

155


http://www.sciencepg.com/journal/ijebo

International Journal of Economic Behavior and Organization http://www.sciencepg.com/journal/ijebo

Year % Change CCPI_2021_F
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Figure A8. Yearly Percentage Change for CCPI_2021_F (2022-2026) for CCPI 2021=100.

Date: 07/12/24 Time: 19:30
Sample: 2016M01 2026M12
Included observations: 101

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

[ —

0.975 0.975 98.971 0.000
I 0.946 -0.118 192.93 0.000
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I 12 0.566 -0.068 810.03 0.000
I 13 0.525 -0.009 842.59 0.000
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I 16 0.401 0.065 913.62 0.000
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

=
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20 0.239 -0.078 960.09 0.000
21 0.195 -0.023 965.04 0.000
22 0.155 0.049 968.19 0.000
23 0.117 0.032 970.02 0.000
24 0.084 0.022 970.97 0.000
25 0.059 0.110 971.44 0.000
26 0.038 0.031 971.65 0.000
27 0.023 0.042 971.72 0.000
28 0.009 -0.028 971.73 0.000
29 -0.004 -0.018 971.74 0.000
30 -0.015 0.010 971.77 0.000
31 -0.025 0.025 971.86 0.000
32 -0.034 0.003 972.04 0.000
33 -0.043 -0.036 972.33 0.000
34 -0.052 -0.036 972.75 0.000
35 -0.060 -0.031 973.32 0.000
36 -0.069 -0.035 974.07 0.000

Pnnmmm

Figure A9. Autocorrelation and Partial Autocorrelation Functions with Q-Statistics and P-Value for CCPI 2013=100.
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Date: 07/12/24 Time: 19:31
Sample: 2016M01 2026M12
Included observations: 100

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.499 0.499 25.681 0.000
0.322 0.097 36.478 0.000
0.185 -0.012 40.077 0.000
0.016 -0.127 40.106 0.000
0.059 0.107 40.476 0.000
0.092 0.082 41.388 0.000
0.039 -0.055 41.554 0.000
0.139 0.126 43.687 0.000
0.126 0.030 45.474 0.000
10 0.078 -0.025 46.170 0.000
11 0.049 -0.042 46.449 0.000
12 -0.124 -0.181 48.226 0.000
13 -0.165 -0.048 51.406 0.000
14 -0.127 0.014 53.317 0.000
15 -0.053 0.090 53.658 0.000
16 0.043 0.049 53.880 0.000
17 0.088 0.026 54.839 0.000
18 0.038 -0.041 55.022 0.000
19 0.131 0.145 57.182 0.000
20 -0.015 -0.142 57.212 0.000
21 -0.121 -0.122 59.103 0.000
22 -0.186 -0.107 63.651 0.000
23 -0.197 0.023 68.801 0.000
24 -0.075 0.083 69.552 0.000
25 -0.046 -0.105 69.836 0.000
26 -0.043 -0.042 70.088 0.000
27 -0.047 -0.046 70.400 0.000
28 -0.057 0.053 70.865 0.000
29 -0.034 0.079 71.027 0.000
30 -0.013 0.011 71.053 0.000
31 -0.000 0.096 71.053 0.000
32 -0.010 -0.020 71.069 0.000
33 -0.039 -0.072 71.295 0.000
34 -0.047 -0.126 71.631 0.000
35 -0.015 -0.032 71.666 0.000
36 0.006 0.046 71.673 0.000

-
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Figure A10. Autocorrelation and Partial Autocorrelation Analysis with Q-Statistics and P-Value for CCPI 2013=100.

Table A8. Automatic ARIMA forecasting for CCP1 2013=100.

Automatic ARIMA Forecasting

Selected dependent variable: D(CCP1_2013)
Date: 07/12/24 Time: 19:05

Sample: 2016M01 2024M05

Included observations: 100

Forecast length: 31

Number of estimated ARMA models: 25
Number of non-converged estimations: 0
Selected ARMA model: (3,2)(0,0)

AIC value: 5.54817429096
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Actual and Forecast
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Figure Al1. Actual and Projected Values for CCP1 2013 =100.
Forecast Comparison Graph
310
300
290
280 -
270
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I 1l \Y | I 1l \Y | I 1l v
2024 2025 2026
ARMA(0,0)(0,0) ARMA(0,1)(0,0) ARMA(3,1)(0,0)
ARMA(4,1)(0,0) ARMA(0,2)(0,0) ARMA(1,4)(0,0)
ARMA(4,3)(0,0) ARMA(2,2)(0,0) ARMA(4,0)(0,0)
ARMA(2,1)(0,0) ARMA(3,0)(0,0) ARMA(1,2)(0,0)
ARMA(1,3)(0,0) ARMA(0,4)(0,0) ARMA(3,4)(0,0)
ARMA(3,3)(0,0) ARMA(1,1)(0,0) ARMA(2,0)(0,0)
ARMA(2,4)(0,0) ARMA(0,3)(0,0) ARMA(4,4)(0,0)
ARMA(1,0)(0,0) ARMA(4,2)(0,0) ARMA(2,3)(0,0)
— ARMA(3,2)(0,0)
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Figure A12. Forecast Comparison Graph for CCPI 2013=100.
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Table A9. ARMA Model Estimation Results for CCPI 2013 =100.

Dependent Variable: D(CCPI_2013)

Method: ARMA Maximum Likelihood (BFGS)
Date: 07/12/24 Time: 19:05

Sample: 2016M02 2024M05

Included observations: 100

Convergence achieved after 49 iterations

Coefficient covariance computed using the outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.

C 1.459090 1.038102 1.405536 0.1632
AR(1) 0.697792 0.107501 6.491022 0.0000
AR(2) -0.837673 0.121291 -6.906303 0.0000
AR(3) 0.315161 0.095625 3.295805 0.0014
MA(1) -0.260829 13.71243 -0.019021 0.9849
MA(2) 0.999996 104.9257 0.009531 0.9924
SIGMASQ 12.46408 650.5033 0.019161 0.9848
R-squared 0.349613 Mean dependent var 1.482119
Adjusted R-squared 0.307653 S. D. dependent var 4.399737
S. E. of regression 3.660906 Akaike info criterion 5.548174
Sum squared resid 1246.408 Schwarz criterion 5.730536
Log likelihood -270.4087 Hannan-Quinn criter. 5.621979
F-statistic 8.331982 Durbin-Watson stat 1.988065
Prob(F-statistic) 0.000000

Inverted AR Roots 44 .13-.84i .13+.84i

Inverted MA Roots 13+.99i .13-.99i

Table A10. Model Selection Criteria for CCPI 2013 = 100.

Model Selection Criteria Table

Dependent Variable: D(CCPI_2013)
Date: 07/12/24 Time: 19:05
Sample: 2016M01 2024M05

Included observations: 100

Model LogL AIC* BIC HQ

(3,2)(0,0) -270.408715 5.548174 5.730536 5.621979
(2,3)(0,0) -270.636058 5.552721 5.735083 5.626526
(4,2)(0,0) -269.759583 5.555192 5.763605 5.639540
(1,0)(0,0) -275.144840 5.562897 5.641052 5.594528
(4,4)(0,0) -268.236869 5.564737 5.825254 5.670173
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Model Selection Criteria Table

(0,3)(0,0) -273.445070 5.568901 5.699160 5.621619
(2,4)(0,0) -270.561638 5.571233 5.779646 5.655581
(2,0)(0,0) -274.605756 5.572115 5.676322 5.614289
(1,1)(0,0) -274.652718 5.573054 5.677261 5.615229
(3,3)(0,0) -270.662017 5.573240 5.781654 5.657589
(3.4)(0,0) -269.965184 5.579304 5.813769 5.674196
(0,4)(0,0) -273.431327 5.588627 5.744937 5.651888
(1,3)(0,0) -273.435351 5.588707 5.745017 5.651969
(1,2)(0,0) -274.487687 5.589754 5.720012 5.642472
(3,0)(0,0) -274.603638 5.592073 5.722331 5.644791
(2,1)(0,0) -274.605181 5.592104 5.722362 5.644822
(4,0)(0,0) -273.660097 5.593202 5.749512 5.656463
(2,2)(0,0) -274.276608 5.605532 5.761842 5.668794
(4,3)(0,0) -271.394461 5.607889 5.842355 5.702782
(1,4)(0,0) -273.425904 5.608518 5.790880 5.682323
(0,2)(0,0) -276.543023 5.610860 5.715067 5.653035
(4,1)(0,0) -273.553681 5.611074 5.793436 5.684879
(3,1)(0,0) -274.568876 5.611378 5.767688 5.674639
(0,1)(0,0) -278.996462 5.639929 5.718084 5.671560
(0,0)(0,0) -289.545812 5.830916 5.883020 5.852003

Akaike Information Criteria (top 20 models)
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Figure A13. Akaike Information Criteria for CCP1 2013=100.
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Figure Al4. Yearly Percentage Change for CCPI_2013 F.
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