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Identification of permanent part of inflation and prediction about 

future inflation structure is a crucial ingredient of an inflation 

targeting strategies or other related monetary policies. Monetary 

policy makers perform this task by estimating the measure known as 

“core inflation”. This measure is a good indicator for tracking trend of 
inflation and forecasting future inflation. Measures of core inflation 

was developed by using wavelet methods in our research. The 

maximum overlap discrete wavelet transformation (MOWT) and 

Multi Resolution Analysis (MRA) methods are performed for 

extracting core inflation in period 1381(1)-1400(6) in Iran by monthly 

data. Using this methods is relatively new in the literature and are 

ideally appropriated for this task. The best wavelet in each wavelet 

families choose in accordance with Shannon entropy and logarithm of 

energy. On the other hand the properties of wavelet-based core 

inflation measure was evaluated by some tests. The results reveal that 

our new measure is more superior to the traditional approaches that 

used in previous studies in Iran. 
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1. Introduction 

Inflation is a term that refers to a permanent increase in price levels and is 

one of the most serious difficulties that economic systems face. 

Unpredictable and uncontrolled changes in inflation (high rates of 

inflation) have a severe influence on economic systems, and central banks 

(monetary policymakers) normally set maintaining low inflation and price 

stability as their goal. Given the deleterious impact of uncontrolled (high) 
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inflation rates on countries' economic systems, central banks (monetary 

policy-maker organizations) often opt to maintain inflation low and price 

stability constant over the long run periods.  Thus, inflation targeting is a 

medium- or long-term objective, necessitating the development of criteria 

that is influenced by short-term variations in the prices of certain 

components of the consumer price index, such as energy costs, the prices 

of certain food products, etc. Because not all changes in the general level 

of prices are equal in importance to monetary policymakers, and if the 

increase in inflation is temporary, there is no reason to interfere and 

implement a corrective policies. As a result, monetary policymaker needs 

a metric that accurately captures long-run changes in price levels and 

inflation.  

The consumer price index is composed of many components and is 

typically constructed using the Laspeyres index's average weight. There 

are many significant disadvantages to adopting this indicator as a criterion 

for inflation targeting. And there is much dispute over this indicator's 

incapacity to discriminate between supply and demand shocks. Because 

the inflation rate estimated using this indicator takes into account variables 

impacting both forms of inflation, including demand pull and cost push 

inflation.  

The core inflation index is seen as a component of the inflation rate that is 

directly tied to demand variables and so indicates the inflation rate's 

sustainable and long-term component (Giannone & Matheson, 2007). 

There are several ways for calculating and estimating core inflation, which 

may be categorized into statistical and model-based approaches.  

Naturally, the most comprehensive technique is to compute core inflation 

by excluding food and energy groups from the consumer price index. 

However, the approach is still questionable. In general, all methods of 

estimating inflation are based on the extraction of a stable component of 

inflation, and when this problem is taken into account, the usage of signal 

processing techniques is also quite practicable.  Because these techniques 

enable the separate low-frequency components (signals) from high-

frequency components (noises). Which is less frequently employed in 

Iranian researches.  As a result, this work will focus on deriving core 

inflation via wavelet analysis. As such, the next section examines and 

highlights the theoretical basis of core inflation.  In the third part of this 

article the wavelet literature review will discuss the multi resolution and 

maximum overlap approaches. The core inflation is then extracted and 
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analyzed using maximum overlap discrete wavelet transformation and 

multi resolution analysis and the available tests. The final part summarizes 

and presents the findings.  

 

2. The theoretical underpinnings of core inflation  
In the economic literature, there are six fundamental theories and 

viewpoints on core inflation. In the first method, core inflation is defined 

as an output-neutral inflation. In the second viewpoint, on the other hand, 

core inflation is viewed as the expected inflation from different price index 

series. The third method regards core inflation as a persistent component 

of measured inflation. The fourth technique assumes that each 

commodity's price movements are composed of two components (a 

general trend and a relative price shock), with base inflation attempting to 

estimate the general trend.  In the fifth perspective, a list of commodities 

that are more susceptible to supply shocks is determined, and the price 

index is constructed by subtracting these goods from the initial basket in 

order to account for demand pull inflation. Core inflation was thought to 

be money-induced inflation in the sixth method. And it is predicted that 

this index would remain consistent in the near and medium run (Shrestha, 

2006).  

In the first method, and according to the concept of Quah and Vahey, core 

inflation is defined as "a component of measured inflation that has no 

influence on (real) output in the medium to long run" (Quah & Vahey, 

1995). Accordingly, core inflation is the component of inflation caused by 

shocks that have no influence on real output in the medium to long run.   

In this situation, if we analyze the short-term aggregate supply curve as 

follows: 

 
(1) 

Where  is the total inflation rate during period t,  the long-term 

inflation rate or inflation trend (which may fluctuate over time),  is a 

criterion to measure the periodic demand pull pressure, and  an indicator 

of transitory inflation deviations. Thus, Quah & Vahey represent core 

inflation and non-core inflation using the relations (2) and (3):    

 
                                  (2) 
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(3) 

Core inflation will be essentially equal to demand-driven component of 

inflation in this instance.  

Eckstein divides inflation into three components: core inflation, a 

component related to aggregate demand, and a “shock” component. 

According to his definition, core inflation is a component of inflation that 

happens during long-term economic development, in the absence of 

shocks, and at a neutral state of demand. In other words, core inflation is 

the inflation rate that the economy encounters in the long-run equilibrium 

(Eckstein, 1981). Core inflation and non-core inflation are defined in 

terms of the equations (4) and (5) according to Eckstein: 

 

 

(4) 

 

 

(5) 
 

To demonstrate how the second technique extracts core inflation, actual 

inflation is represented by equation (6): 

 

 

(6) 

Where  is the aggreagate inflation rate in period t,  is the expected 

inflation,  is an index to measure demand pull pressure, and  is the 

indicator of supply shock. As a result, core and non-core inflation will be 

as following equations (7) and (8): 

 
 

(7) 

 

 

(8) 

Price changes in the third and fourth approaches are viewed as a equation (9):    

 
(9) 

In this equation,  is each commodity's distinct price 

change consisting of a stable component of aggregate inflation ( ) and 
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and a component of transitory price changes ( ). As a result, it is 

important to extract  for all prices in these approaches.  

The fifth method views inflation as a relationship between inflation driven 

by demand forces ( ) and inflation caused by supply shocks ( ), as well 

as a link between the two (10). Core inflation will be obtained after 

supply-affected inflation is removed.   

 
(10) 

In the sixth method, core inflation is assumed equal to the growth rate of money 

( ).   

According to the aforementioned circumstances, core inflation is not a 

directly observable variable and must be estimated and calculated using 

existing data (Landau, 2000).  

There are various ways for estimating core inflation, among which the 

following are the most important: 

A) Core inflation as the expected inflation   

In this approach, the expected inflation - as determined by several models 

- can be considered the core inflation. In this approach, it is important to 

initially estimate prediction models (Jefferis, 1990).  

B) Univariate methods, such as weighted average, Hodrick-Prescott filter, 

and Kalman filter.  

This method is based on data smoothing and filtering techniques, and it 

obtains the core inflation by eliminating undesired components from the 

inflation trend (Roger, 1998). 

C) Multivariate methods like Structural Vector Auto Regression (SVAR). 

Kovah and Vahi estimated the baseline of the inflation in the form of 

Structural Vector Auto Regression and with the help of this model the 

inflation rate was divided into two independent concepts: basic inflation 

and noise inflation.  

D) Random standards of minimum like weighted median and trimmed 

mean. 

Some random standards like the revised minimum and the weighted 

median considers the titled sectional distribution of price changes as 

practical standards of the basic inflation. Usually, the sectional distribution 
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of price changes has a positive skewness and high kurtosis. In this way, 

the simple minimum or a scale to estimate the baseline of the inflation is 

inferior compared to the standards like median and trimmed mean. (Bryan 

& Cecchetti, 1993) 

The revised average of the weighted mean is a subset of the consumer 

price index which results by adjusting the extreme movement in the 

inflation.  

In the alternative method of the median CPI inflation rate, there exists no 

essential need to select specific concepts to put out from the index. This 

method is robust against the huge shocks to the inflation rate as well. 

However, the firms due to the menu cost change prices when they are 

shocked by high costs. It is also concluded that the median is a better scale 

for the inflation rate standard compared to the average. In estimating the 

inflation rate basis with the help of the median method, the concepts which 

have been influenced by great costing changes are quitted from the 

consumers' index rate.  So the estimated inflation with this method may 

ignore some important information about the price changes in the inflation 

rate (Smith, 2004). However, the median is not well known among the 

people and, the central banks have no intention for these kinds of 

standards (Clark, 2001).  

At first, the groups and the articles are categorized ascendingly or 

descendingly or the price changes rate in the revised average method, and 

then, specific percentages of the articles are quitted at the first and the ned 

of the list. The advantages and disadvantages of the standard are similar to 

the mentioned method in the basic inflation of the median way (Meyer & 

Venkatu, 2014).  

E) based on standards of deletion that exist in some of the articles in this 

method, the weighting system of the consumer price index is reviewed and 

some of the included concepts are considered as zero weight and some 

others are reestimated. If the consumer rate index is considered as below 

(11):  

 
(11) 

The basic inflation can be estimated based on the exit of some concepts, 

which are mentioned below (12): 
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(12) 

Usually, central banks exclude food and energy from the consumer price 

index to estimate the baseline of inflation. In some points the indirect taxes 

administrated prices, and interest charges are excluded from the indexes 

too (Shrestha, 2006). 

The basis of scrutinizing the basic inflation in the mentioned methods to 

delude groups and the articles concerns the fact that these groups go 

through so many considerable changes during the time and these changes 

cause noise and signal inflation.  

As a result, excluding these types of articles deteriorates any error and 

noise and the resulting estimation will portray the related inflation to the 

implementation of economic policies in a better way.  For estimating the 

baseline of inflation in most countries, usually, some groups such as food 

and energy are excluded from CPI for the estimation of the inflation, and 

then a new estimation is done.  This method in Iran is done by excluding 

the issues related to the house, education (Tashkini and Afzali, 2012), 

furniture, entertainment, food, drug, and education (Naghdi and Matlabi, 

2016). 

This method is easily comprehensible and observable in any situation, but 

the choice of the concepts and the groups which should be excluded 

regarded to the researcher's resolution and the topic can significantly 

divert the results. 

It is previously mentioned that the inflation rate ( ) divided by the time 

( ) is generally analyzable into two permanent ( ) and temporary ( ) 

concepts. The permanent concept or the inflation rate is considered the 

baseline of the inflation, so in this case, the model-based methods are 

regarded as a great solution for the trend estimation. Although it is a 

proper and tangible method, some primary theories need to be considered 

for the practicability of the method which provides the fact that it may not 

be in harmony with reality and also cause incorrect results.  

 (13) 
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In this case, the main issue is to determine the permanent concept in the 

baseline of inflation or in other words to identify the transient concept 

from the everlasting one. Currently, it is possible to utilize a method which 

it’s not been mentioned yet to analyze the inflation rate to permanent and 

temporary concepts and to solve most problems related to the model of the 

method (Stock & Watson, 2016). The methods require utilizing signal 

processing a series of times in the models. The Fourier transformation and 

Wavelet analysis are the most well-known methods. The mentioned 

methods are capable of analyzing and presenting permanent and temporary 

processes a series of times (Rich & Steindel, 2005). 

The Fourier transformation is used to transfer a signal from a time domain 

to a signal in the frequency domain. This transformation is done by 

showing a signal from a specific sine and cosine in different wavelengths 

and amplitudes. This situation clarifies a signal’s movement in a specific 

frequency. In Fourier transformation, it is assumed that the lengths of the 

frequencies are stable. This assumption causes an incorrect portrayal of 

some series of times that have gone through non-periodic changes and 

structural breaks (Cerny, 2004). 

The wavelet transformation is similar in the case of displaying the time 

series in the frequency domain. However, the equal assumption is not 

involved in the transformation, and considering the issue, the analyses of 

time series in non-periodic changes and different organizations are 

regarded as suitable.  Also, most of the frequency features of the 

economical time series depend on the time and it’s essential to analyze and 

study the time features and frequency data simultaneously.  In the 

conclusion, there is no need for the variables to be everlasting in the 

transformation process.  And most of the statistical hypothesis in the 

mentioned model-based method is ignored (Gallegati & Semmler, 2014, 

pp. 15-16). 

Using the wavelet transformation can cause different series of basic 

inflation in different shapes.  Therefore, considering the meer goal, it 

makes it possible to have the best inflation series used.  We can elaborate 

on the wavelets that some of them are capable of influencing a series of 

basic inflation. However, some other wavelets can make the baseline of 

the inflation series ascending way.  In this case, the estimation of the core 

inflation (by analyzing the inflation rate to permanent and temporary 

concepts) is accomplished by considering the variation of wavelets so it 

can answer any question relatable question if it is encountered in research.  
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For instance, it is proper to have a wavelet with smooth output, if the 

researcher is after the inflation expectation prediction or the inflation rate 

knowledge.  On the contrary, if the researcher is after inflation turning 

points, the wavelet will have a more efficient output.  In the end, if the 

researcher's goal is to determine the periods of inflation phase change or to 

examine the differences between inflation transformations, the ascending 

trend for the wavelet would be a better idea. Because the output of this 

type of wavelet indicates the stability period of the core inflation in a 

better way and also displays the time and size of the regime change.  

It needs to be mentioned that the inflation rate estimation has been done in 

Iran with statistical methods, elimination methods, and model-based 

methods in studies (Tashkini & Afzali, 2011), (Abbasinejad, Komijani, 

Tayebnia, & Tashkini, 2010), (Naqdi & Motalebi, 2015) and (Rezaei 

Moghadam, Mostofi, & Cheshmi, 1395). The mentioned studies by 

utilizing traditional approaches have been implemented in studying the 

inflation rate and naturally consist of some errors in this approach. For the 

first time, in the research, the wavelet method and multi-level resolution 

analysis are used to estimate the core inflation series. In the upcoming 

section, there will be a general explanation of the wavelets, analyzing 

methods of multilevel resolution and maximum overlap.  
 

3. Wavelet, multi-Resolution Analysis (MRA), and maximum 

overlapping 

The subordinate will be considered as a wavelet if it has the features 

mentioned the below: 

The result of the term would be equal to zero ( ). 

The fourth multitude of the term would be equal to one ( ). 

The second feature is known as unit energy and is representative of the 

fact that ψ(s) is not always equal to zero. The first attribute also is the 

indicator of the fact that the combination of the positive and negative 

numbers neutralizes each other. The mentioned features cause the ψ(s) 
subordinate to be in Oscillation in the closeness of the zero results. 

However, this oscillation is done in a certain range; contrary to the sine 

and cosine subordinates, and considering the issue ψ(s) subordinate is 
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regarded as a small wave or a wavelet (Gencay, Selcuk, & Whitcher, 

2002, pp. 1-14).  

14) Haar is the most primitive wavelet which can be solved according to 

the (14) attribute.  

)14( 

 

The well-known wavelets of Morlet, Haar, Morlet, and Mexican hat are 

shown in the picture (1). The wavelet subordinates are the representative 

of how the rhythmic averages of a signal go through changes in the 

periods (Graps, 1995). If the considered as a real attribute in a 

subordinate (signal), the average result is shown the below (15): 

)15( 
 

If the is considered as  the result would be like in the 

below (16):  

)16( 

 

In the wavelets language,  is known as the scale (size) of the subordinate. 

Therefore,  the average signal  in the scale  is concentrated 

on time . A change from subordinate from one period to another is 

portrayed in the picture (17): 

)17(   
 

For instance, if the consists of monthly inflation data, the chart  is 

representative of how the inflation average (in a month) changes from 

month to month. With the increase in a year, the chart is 

representative of how the average inflation is changeable during a year.  
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The subordinate in the picture (17) could be portrayed as an integral and 

shown in the below (18): 

)18( 
 

In this case, the  would-be shown like this:  

)19( 

 

Continuous Wavelet Transform (CWT) with the help of picture (18) is 

presented as . Every coefficient results 

from dilation and transformation from a mother wavelet ( ). The 

signal analyses with the help provide lots of information from the 

nature of the data. However, regarding the fact that correct analysis of the 

information is hard, usually in the estimation of the core inflation, one can 

use a simplified version or discrete wavelet transform in this study or the 

related studies. The has fewer computational problems which is an 

advantage compared to and so, the algorithms related to this type of 

wavelet transformation are much easier and optimized. Signals in the 

method with the help of the Mallat algorithm is analyzed to two up 

and down frequency. The concept with a lower frequency is known as 

Approximation, which presents the feature and main characteristic of the 

signal. On the contrary, the concept with a higher frequency which is 

known as details is the presenter of the accurate signals. So in this 

case, is a sample of which is resulted from the even scales  
if . Considering the restrictions has caused the method to face 

failure in analyzing the time series. Because this assumption is not always 

common and considering this restriction in higher scales, many periods 

have been gone and as a result, the power of surmise has been reduced by 
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using the method (Lahura & Vega, 2011). To solve the restriction, it has 

been suggested that the considered analyses are to be accomplished with a 

discrete wavelet approach with maximum overlap discrete wavelet 

transform (MODWT). In the approach, there is no need for the size of the 

scale (time series or signal under the estimation) to be limited to numbers 

that are squared (Percival & Walden, 2000).  

Multi-level resolution analysis of a mathematical approach is usable in the 

theory of wavelets, in which a sequential series of approximations is 

revived with the help of it, a way that the new approximation would be 

better than the previous ones. It is the portrayer of a 

multi-level analysis and is a better approximation compared . Also, 

the difference between sequential approximations is known as 

details . It is the best representative of the signal  

and will be an existent subordinate. If there exists the multi-

surface resolution analysis of a signal, there is also the possibility of 

showing a different approximation of it which has a fewer resolution and 

is considered a concept with lower frequency.  

This is a general way:  ،  ،... ،   ۱ 

 and in this case by analyzing the multi-levels one can show 

the signal  in the picture (20) and a form of a concept with a lower 

frequency and upper frequency (lahura & Vega, 2011). 

)20(  
Daubechies in 1992 showed that if a signal in space is analyzable for 

multi-resolution cases in space, there will be a base orthogonal 

wavelet that is related to the space, and the signal can be analyzed to 

orthogonal concepts  ,  (Conlon, Cotter & Gencay, 2018).  

)21( 
 

In the picture (21) the concept of a high frequency  is related to scale 

. As usual, these concepts are made of the transformation of 
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a discrete wavelet from a wavelet group which transformation and 

dilation from the mother wavelet with considering the dilation factor 

 and the reason for the transformation . On the other hand, 

the concept belongs to the higher frequency scale and it results from 

the wavelet group (father wavelet) . Usually, the father wavelet 

belongs to the lower frequency and derives the stable and rated concepts 

and on the contrary, the mother wavelet is used to get the concepts related 

to the lower scales and higher frequency. Considering the mentioned 

information a subordinate could be presented below (22): (2010 

Sanderson) 

)22( 
 

4. Deriving the core inflation with the help of multi-leveled resolution 

of discrete wavelet and maximum overlap: 

As was mentioned, by optimizing the language of the wavelets in 

analyzing them and removing the details with high frequency, the 

sequential approximation of a signal can be derived. It is essential to 

mention that with increasing the levels quantity, there is the possibility 

that a part of the main signal is removed. Therefore, the program should be 

in a way that avoids removing the main part. Minimum (low) entropy is 

the certain way of not permitting the removal process in this research.  In 

this method, the best level of analyzing a signal is a level with a low 

chance of entropy amount (He, Tan & Wang, 2015). 

Also, the Log energy methods and Shannon are the scales of entropy used 

in the levels.  

Considering the mentioned information, initially, the core inflation is 

calculated and presented with the lowest entropy scale using the wavelets 

of Daubechies, Symlet, and Coiflet. Then, the best scale is chosen from 

the mentioned scales.  

In this research, the inflation rate is estimated and optimized by statistical 

data of the consumer’s price index between April 2001 and September 

2022 in monthly inflation rate and point-to-point inflation rate (compared 

to the same month of the previous year). After choosing the best standard 

of inflation rate by using the monthly inflation rate and point-to-point 
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inflation rate and these standards are compared separately with the 

presented core inflation in other studies. 

This resulted in approximation by using the Daubechies, Symlet, and 

Coiflet in the charts of (1) till (3) is presented.  The least entropy amongst 

the Coiflet wavelet group related to the Coiflet wavelet No. 5 in the level 

1, Daubechies wavelet group related to Daubechies wavelet No. 10 in the 

level 1, Symlet wavelet group related to Symlet wavelet No. 8 in the level 1.  

 
Table (1): Estimation of Average and variance of different core inflation by using 

different wavelets (percentage) 
 

Monthly inflation Point to point inflation  

average variance average variance Explanation 

12634 2941 168039 683451 Inflation rate  

12634 1563 168039 68147 Inflation rate with Daubechies wavelet  

12634 1566 168039 68149 Inflation rate with Coiflet wavelet  

12634 1557 168039 68142 Inflation rate with Symlet wavelet 
 

Source: the accurate calculation with Matlab software 

 

The evaluation of the considered standards as the core inflation makes it 

possible to evaluate the efficiency and functions of the estimated indexes 

as the core inflation with having some exams.  

If the core inflation is estimated as a stable component and inflation trend, 

at first, one could expect the average core inflation to be equal to the 

average inflation rate in the reviewed period (Clark, 2001). On the other 

hand, one could expect that the core inflation has fewer variances 

compared to the main inflation series (Dowd, Cotter, & Loh, 2006).  

 It is also expected that the core inflation rate has fewer turning points 

compared to the main time series (Wynne, 1999). On the other hand, the 

estimated core inflation should be in harmony with the main inflation 

series, or other words, the differences between the series should be 

everlasting Marques (Marques, Neves, & Sarmento, 2003). 

On the contrary, if the core inflation is considered as a standard to predict 

upcoming inflations, some evaluations would be great with the purpose of 

examining the intervals between the current core inflation and upcoming 

inflation. For instance, the variance of the difference between the current 

core inflation and upcoming inflation could be a standard for evaluating 

the next inflations (Khettry & Mester, 2006). It is also expectable that the 
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numbers in both current inflation and upcoming inflation to be in harmony 

and the error of prediction to be everlasting. Finally, it is possible that by 

using predictive evaluation standards like  , etc. to choose the best 

evaluation standard (Mishra, Vairam, & Debasis , 2018, pp. 11-15).  

The evaluations presented by Cogley in 2002 could be the core inflation 

evaluation method. In this case, in every period H, the conditions  

 will be evaluated which is shown below (23):  
)23( 

 

In this picture, the is representative of the inflation rate in the term of 

H in the upcoming inflations,  is the inflation price in the term of time t, 

is the core inflation rate in the term of time t + H, is a part of 

disturbance in . 

Having a suitable standard to predict the alternation of the upcoming 

inflation most correctly is the reason for having these conditions. For 

example, it  is smaller (bigger) than one, which is representative of the 

fact that it is showing the considered core inflation rate in a better (worse) 

way than usual. It is also expected that they  have a high regression 

chance (Cogley, 2002). 

The average and core inflation variance is estimated by the Daubechies 

wavelet, Coiflet wavelet, and Symlet wavelet and it is shown in the Table 

(2). As you can see the average in both series, the monthly inflation and 

point0 to-point inflation have the same result and so none of the standards 

have a better result compared to each other. On the other hand, the 

estimated core inflation has less variance in using the Symlet wavelet. The 

estimated core inflation in Coiflet and Daubechies wavelet has a worse 

impact in comparison to the Symlet wavelet.  
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Table (2): evaluation of the convergence between the different core inflation 

and inflation rates 

Monthly Point To Point  

Possibility Static Possibility Static Explanation 

۰٫۹٦۰ ۰٫۹۲٦ ۰٫۹۲٥ ۲٫٥٥۰ convergence between the inflation rate and core 

inflation in Coiflet wavelet 

۰٫۹٦۰ ۰٫۹۲٦ ۰٫٤۸۰۸ ۰٫۹۰۳۹ convergence between the inflation rate and core 

inflation in Daubechies wavelet   

۰٫۹٦۰۷ ۰٫۹۲٤ ۰٫٤۸۱۲ ۰٫۹۰۲۸ convergence between the inflation rate and core 

inflation in Symlet wavelet 

Source: the accurate calculation with Matlab software 

 

The results from the Johansson test in the convergence between each 

presented standard as the core inflation and the consumer inflation rate are 

shown in Table (3). It needs to be mentioned that the numbers in the chart 

are possibly representative of a convergence interaction considering the 

assumption of the width in the interaction and deterministic linear trend in 

an assurance level of 95%. The numbers resulted show that the reason for 

the zero assumption to face failure is because of a convergence 

relationship between the consumer inflation rate and presented standards 

of core inflation.  
 

Table (3): The Coefficient of long run relationship between different 

standards core inflation and consumer inflation rate: 

monthly Point to point  

Coefficient 

of long term 

relation 
 

Coefficient 

of long term 

relation 

 
Explanation 

۱٫۰۳۰۷ ٥۹٫۹۷ ۱٫۰۰۰۱ ۹۹٫۷۸ Core inflation with Coiflet wavelet 

۱٫۰۳۲۰ ٦۰٫۱۷ ۱٫۰۰۰۱ ۹۹٫۷۹ Core inflation with Daubechies wavelet   

۱٫۰۳٥۸ ٦۰٫۷۸ ۱٫۰۰۰۱ ۹۹٫۷۹ Core inflation with Symlet wavelet 

Source: the accurate calculation with Matlab software. 

 

The coefficient between the long-term relationships in consumer inflation 

rate and different standards of core inflation are shown in the Table (3). As 
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you can see the coefficient of long-term relation using point-to-point data 

in all the three standards evaluated they are almost equal to one (1.0001). 

Considering the numbers of the coefficient, the core inflation estimation 

resulted from the Symlet wavelet and Daubechies wavelet are ranked in 

the first and the second-ranking, and also, and the next rank belongs to the 

Coiflet wavelet. In the case of using the monthly data which has the 

closest relation to the coefficient resulting from the Coiflet wavelet in an 

core inflation and also the core inflation resulting from the Daubechies 

wavelet in the second and core inflation resulting from the Symlet wavelet 

is ranked in the next ranking.  

Considering the determination coefficient the core inflation resulting from 

the Symlet wavelet is the first, the core inflation resulting from the 

Daubechies wavelet is the second and the result of the Coiflet wavelet has 

the last rank. The comparison between this standard with the previous 

standards estimated by the other domestic researchers shows that the 

current standard has the closest average to the main inflation rate, less 

variance, and a long-term coefficient of close to one. 

 

5. Conclusion 

In this article, the core inflation is derived from the method of discrete 

wavelet transformation by monthly alternations of the consumer’s index 

and point-to-point alternation index.  The wavelet transform method is 

very suitable for using unfix time series and in this case there will be no 

worries in calculating the core inflation about the unfix variations. 

Because the discrete wavelet transformation has faced failure when used 

as a method like the change in the results and the change from the starting 

point and the condition of being equal in the case of making the numbers 

squared. In this research, the discrete wavelet transformation is done with 

maximum overlap discrete wavelet transform to solve the occurred 

problems. In addition, the utilization of the multi-level resolution analysis 

approach has not only solved the mentioned errors but, creates less 

sensitivity in choosing the mother wavelet. The information resulting from 

the studies shows that the resulted core inflation standard using the Symlet 

wavelet No.8 in the same level of analyses, Daubechies wavelet No.10 in 

the same level of analyses, and Coiflet wavelet No.5 in the same level of 

analyses has the least amount of entropy and logarithm of reported energy 

of Shanon and logarithm of energy in the mentioned groups. According to 
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this, the estimated core inflations from these wavelets were chosen and 

evaluated as the sample for the core inflation.  

These standards have the same averages as the main series of the inflation 

rate and have a smaller variance in comparison to the others. The 

convergence relation between the inflation rate and core inflation by using 

the Johanson evaluation has not been rejected in any of the mentioned 

standards. On the other hand, the relationship between the long-term 

inflation rate and each core inflation standard is close to one (especially in 

the core inflation rate which is derived from point to point trend).  

In the end, considering the evaluations the core inflation is estimated by 

using the Symlet wavelet transformation No.8 with the same level of 

analyses chosen as the best standard of core inflation. The comparison 

between the standard with the other estimated standards by the other 

domestic researchers gains good descriptions. 
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( و MODWTتورم پایه در ایران: رهیافت تبدیل موجک گسسته با حداکثر همپوشانی)

 (MRA)ها تحلیل وضوح چندسطحی موجک

 
 چکیده
گشاار  ی در اسشتااتهاا  اد عنوان بخشش مم شساختار تورم آتی بهبینی تورم و پیشجزء ماندگار شناسایی 

گااران پشولی ایشم موعشوا را ار قایشت اسشتخاا  استباشند. سیاا  پولی ماتبط میتورمی و یا سایا سیاست
بینشی گیا  روند تشورم و پیشداند. ایم شاخص، معیار مناسبی باا  اندارهانجام می "تورم پایه"معیار  به نام 

کننده و مصشا تورم آتی است. در ایم تحقیت تورم پایه در اقتصاد ایاان بااساس تغییاات مااانه شاخص قی ت
بشا اسشتداده ار رایا شت تبشدیج موجش   1:7931 -1:1131به نقطه ایم شاخص در دوره رمشانی  طهتغییاات نق

 ( MODWTگسسته با حداکثا ا پوشانی)

گیا  ار هاستخاا  و مورد ارریابی قاار گا ته است. بما (MRA) ااو روش تحلیج وعوح چندسطحی موج 
ایم رویکاداا در ادبیات تورم پایه نسبتاً جدید بوده و جمت استخاا  تورم پایشه بسشیار مناسشس اسشت. بمتشایم 

اا بااساس آنتاوپی شانون و لگاریتم اناژ  انتخاب شده است. ار قشا  دیگشا موج  در اا خانواده ار موج 
اا مورد بارسشی قشاار گا تشه وسط باخی آرمونخصوصیات معیار محاسبه تورم پایه مبتنی با رایا ت موج  ت

داد که معیار جدید بکارگا ته شده در ایم تحقیت در مقایسه با رویکاداا  سنتی استداده است. نتایج نشان می
 شده در مطالعات قبلی در ایاان دارا  خصوصیات بمتا  است.

اشا، یج وعوح چندسشطحی موج شاخص قی ت مصا  کننده، تورم پایه، آنالیز موج ، تحل کلیدی: کلمات

 تبدیج موج  گسسته با حداکثا ا پوشانی.
 


