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บทความนี้ตองการตอบสองคําถามสําคัญคือ หนึ่ง ในปจจุบันนี้มีแรงกดดันดานราคาหรือไมภายใตภาวะ
ที่แรงกดดันดานราคาไมปรากฎเดนชัดในดัชนีชี้วัดที่มีอยู ทั้งที่เศรษฐกิจมีการขยายตัวดีตอเนื่อง และ สอง 
กระบวนการปรับตัวของเงินเฟอเปล่ียนแปลงไปหรือไมจากปจจัยแวดลอมทั้งภายนอกและภายในที่เปล่ียนไป 
บทความนี้เสนอวิธีการบงชี้แรงกดดันตอราคา 2 วิธีใหม คือ 1) Kalman’s inflation trend ซึ่งใชวิธีการคํานวณที่
มีลักษณะเฉพาะโดยการใหน้ําหนักแกแตละสินคาแตกตางกันในแตละชวงเวลา และ 2) การเปรียบเทียบ 
พฤติกรรมของดัชนีราคาผูผลิตกับราคาผูบริโภครายหมวดสินคา ในปจจุบันเครื่องชี้ทั้งสองตัวบงชี้แรงกดดันราคา
ขาขึ้น การศึกษานี้พบวาราคาสินคาผูบริโภคทุกหมวดมีการเปลี่ยนแปลงราคานอยครั้งลงในชวงหลังวิกฤต
เศรษฐกิจ ถึงแมวาความบอยครั้งของการเปล่ียนแปลงราคาสินคาผูผลิตจะเทากับชวงกอนวิกฤตเศรษฐกิจ   
นอกจากนั้น การศึกษายังชี้ใหเห็นวาเงินเฟอมีการปรับตัวกลับสูระดับเดิมอยางรวดเร็วเมื่อมีปจจัยภายนอกมา
กระทบ ซึ่งมีนัยวานโยบายการเงินอาจไมตองมีลักษณะ Proactive มากนัก 

 

ขอคิดเห็นที่ปรากฏในบทความนี้เปนความเห็นของผูเขียน ซ่ึงไมจําเปนตองสอดคลองกับความเห็นของธนาคารแหงประเทศไทย 

 

ผูวิจัยขอขอบคุณ ดร.อัจนา ไวความดี  คุณนิตยา พิบูลยรัตนกิจ  ดร.อมรา ศรีพยัคฆ  ดร.ทิตนันทิ์ มัลลิกะมาส สําหรับขอคิดเห็นและ
คําแนะนําที่เปนประโยชนตอบทวิจัยน้ี และขอขอบคุณ คุณนิพนธ พฤศราช  คุณรัฐธรรม สุวรรณกูฏ  คุณอริยาณี เจติยานนท  
ที่ชวยจัดทําขอมูลในขณะฝกงานที่ ธปท.  นอกจากนี้ ผูเขียนขอขอบคุณ คุณเรจินา สวัสดิรณภักดิ์ สําหรับคําแนะนําและความ 
ชวยเหลือในการแกไขรางบทวิจัย และขอขอบคุณพนักงานสายนโยบายการเงินทานอื่นในความชวยเหลืออยางดีตลอดชวงเวลา 
การทํางานวิจัยน้ี  
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บทสรุปผูบริหาร 

เงินเฟอในไทยอยูในระดับต่ํามากภายหลังวิกฤตการณทางเศรษฐกิจการเงินและเม่ือเร่ิมใช
นโยบายการเงินภายใตกรอบเปาหมายเงินเฟอ ภาวะการณดังกลาวเอื้อใหการดําเนินนโยบายการเงิน
มีลักษณะผอนคลายและสนับสนุนการขยายตัวทางเศรษฐกิจไดอยางตอเน่ือง  อยางไรก็ตาม ในชวงป
ท่ีผานมาพบวาเศรษฐกิจไดมีการขยายตัวในเกณฑดีอยางตอเน่ืองและอัตราเงินเฟอท่ัวไปในชวง 
หลายเดือนท่ีผานมาปรับสูงข้ึนอยางรวดเร็วตามราคาสินคาข้ันปฐม และราคานํ้ามันในตลาดโลก 
ท่ีปรับสูงข้ึนในขณะท่ีอัตราเงินเฟอพื้นฐานเร่ิมปรับตัวตาม  ดังน้ัน การมีความเขาใจเกี่ยวกับ 
กระบวนการปรับตัวของอัตราเงินเฟอและแรงกดดันอัตราเงินเฟอท่ีเปลี่ยนแปลงไปจึงเปนสิ่งจําเปน 
เพื่ออํานวยใหการดําเนินนโยบายการเงินเปนไปอยางเหมาะสม งานวิจัยน้ีจึงมีวัตถุประสงคท่ีจะชวย
เสริมความเขาใจในประเด็นสําคัญตางๆ เกี่ยวกับกระบวนการปรับตัวของอัตราเงินเฟอในไทยผาน 
การวิเคราะหเงินเฟอรายหมวดสินคา โดยผลการศึกษาสรุปสาระสําคัญไดดังน้ี  

1) การศึกษาน้ีได นําเสนอดัชนีวัดแรงกดดันดานราคาท่ีเรียกวา Kalman’s Inflation 

Indicator เพื่อใชประกอบกับการบงช้ีดวยอัตราเงินเฟอพื้นฐานและอัตราเงินเฟอทั่วไปที่ใชอยูใน
ปจจุบัน โดยการคํานวณหาแนวโนมรวมของราคาสินคาตามหมวดสินคาในตะกราดัชนีราคาผูบริโภค 
ดวยเทคนิคทางเศรษฐมิติท่ีใหนํ้าหนักของสินคาแตละหมวดเปลี่ยนแปลงไดในแตละชวงเวลา ตาม
ความสอดคลองของแนวโนมราคาสินคานั้นๆ กับแนวโนมรวมของราคาสินคาตัวอื่น โดยแตกตางจาก
วิธีการคํานวณอัตราเงินเฟอท่ัวไปและอัตราเงินเฟอพื้นฐานท่ีใชนํ้าหนักท่ีคงท่ีตามสัดสวนรายจาย 
ครัวเรือน  

จากการวิเคราะหพบวา ในชวงที่ผานมาดัชนีนี้โดยทั่วไปจะเคลื่อนไหวสอดคลองและใกลเคียง
กับอัตราเงินเฟอท่ัวไปและอัตราเงินเฟอพื้นฐาน  และขณะน้ีมีระดับอยูระหวางอัตราเงินเฟอพื้นฐาน
และอัตราเงินเฟอท่ัวไป ซ่ึงสะทอนวาแรงกดดันดานราคาท่ีแทจริงสูงกวาการบงช้ีของอัตราเงินเฟอ 
พื้นฐาน ถึงแมวาดัชนีน้ีมีวิธีการคํานวณท่ีซับซอนยากตอการสื่อสารกับสาธารณะชนอยางโปรงใส  
การศึกษาพบวาดัชนีน้ีมีประโยชนมากในการพิจารณาแรงกดดันตอระดับราคาสินคาโดยรวม เม่ือ 
แนวโนมราคาสินคารายหมวดมีความไมสอดคลองกัน     

2) จากการศึกษาพฤติกรรมการกําหนดราคาขายปลีกจากแนวโนมของการเปลี่ยนแปลงราคา
สินคาผูบริโภคและราคาสินคาผูผลิตพบวา ในชวงหลังวิกฤต ราคาของสินคาอุปโภคบริโภคจํานวน
มากในตะกราดัชนีราคาสินคาผูผลิต (PPI) ปรับตัวสูงข้ึนเร็วกวาการปรับสูงข้ึนของราคาสินคา
ประเภทเดียวกันในตะกราสินคาดัชนีราคาสินคาผูบริโภค (CPI) บงชี้วาผูคาปลีกมีการปรับราคาขาย
ในสัดสวนท่ีต่ํากวาการเพิ่มข้ึนของราคาสินคาท่ีซ้ือมาจากผูผลิต  ซ่ึงเปนผลสะทอนมาจากการ 
เปลี่ยนแปลงของปจจัยหลายๆ ประการ เชน ระดับการแขงขันที่สูงขึ้น และผลิตภาพการผลิตที่สูงขึ้น
ในตลาดขายปลีก เปนตน 



3) การศึกษาพฤติกรรมการกําหนดราคา (ความบอยครั้งและขนาดของการปรับราคาสินคาน้ี
จากขอมูลรายหมวดสินคาในตระกราดัชนีราคาผูบริโภค) พบวาในภาวะอัตราเงินเฟอต่ําน้ีโดยท่ัวไป
แลว การเปลี่ยนแปลงของราคาสินคารายหมวด จะมีไมบอยครั้งเทาในชวงกอนวิกฤต โดยในชวงกอน
วิกฤตเศรษฐกิจการเปลี่ยนแปลงราคาแตละคร้ังของสินคาท่ีมีการเปลี่ยนแปลงราคาไมบอยคร้ัง จะมี
ขนาดการเปลี่ยนแปลงท่ีสูงกวาสินคาท่ีเปลี่ยนราคาบอย  นอกจากน้ัน ความบอยครั้งในการปรับราคา
ข้ึนอยูกับลักษณะเฉพาะของสินคาในหมวดน้ันๆ เชน สินคาในหมวดท่ีไดรับผลกระทบจากความ 
ผันผวนของอัตราแลกเปล่ียนมากจะมีการเปล่ียนแปลงของราคาท่ีบอยกวาหมวดอ่ืน เปนตน  

4) การศึกษาแสดงใหเห็นวา ท่ีผานมาอัตราเงินเฟอโดยรวมและรายหมวดสินคามีการปรับตัว
กลับสูระดับเดิมไดคอนขางรวดเร็วเม่ือมีปจจัยภายนอกมากระทบ   

บทสรุปและนัยตอนโยบาย 

โดยสรุป การศึกษาน้ีมีนัยตอการดําเนินนโยบายการเงินดังน้ี (1) แมวาอัตราเงินเฟอพื้นฐาน
เปนเปาหมายของนโยบายการเงิน แตก็ยังมีความจําเปนตองติดตามเคร่ืองช้ีวัดแรงกดดันดานราคา 
ตัวอื่นประกอบดวย เครื่องชี้ที่นําเสนอในการศึกษานี้บงชี้วามีแรงกดราคาขาขึ้นในปจจุบัน และ (2) ขอ
คนพบวาอัตราเงินเฟอมีการปรับตัวกลับเขาสูระดับเดิมคอนขางรวดเร็วเมื่อมีปจจัยภายนอกมากระทบ 
มีนัยวานโยบายการเงินอาจไมตองมีลักษณะ Proactive มากนัก  อยางไรก็ตาม ชวงเวลาของการ
ศึกษาสวนหน่ึงเปนชวงเวลาท่ีใชระบบอัตราแลกเปลี่ยนแบบคงท่ี โดยท่ีความรอนแรงของเศรษฐกิจ
สวนใหญถูกดูดซับดวยการขาดดุลบัญชีเดินสะพัด และไมปรากฏเดนชัดในเงินเฟอ  ดังน้ัน นัยตอ
นโยบายการเงินน้ีจึงยังตองมีความระมัดระวัง โดยเฉพาะอยางย่ิงในชวงเศรษฐกิจขาข้ึนจากน้ีไป  
ที่เงินเฟออาจใชเวลาในการปรับตัวตางจากที่คนพบในการศึกษา         
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Introduction 

In Thailand over the past recent years, the placidly low inflation environment 

despite robust economic growth poses a review on the assessments of current price pressure 

as well as the structure of the inflation process. Meanwhile, the reinforcing global low 

inflation over the same period strongly insinuates a structural change in the development of 

the inflation process. The fairly inert official inflation indicator as well as policy target, 

core inflation, which gives possibly insufficient information about price pressures, suggests 

an alternative unexplored approach using more revealing information at the sectoral level. 

Due to several environmental changes since the crisis, such as the flexible exchange rate 

regime, low inflation environment, inflation targeting regime, and trade liberalization, 

prices in different sectors may respond differently to shocks, and their responses may differ 

from the pre-crisis period and contribute differently to the aggregate inflation. Therefore, it 

is crucial to explore the sectoral inflation processes and their responses to shocks in order to 

better understand price pressure going forward.  

Volatility of inflation indicators, the fixed expenditure-weight used on consumer 

goods and services in the construction of the consumer price index, and non-transparency 

due to exclusion of varying items in the index construction are the major criticism on the 

existing inflation indicators in representing the underlying inflation trend. Those criticisms 

on their methodologies together with the aforementioned events trigger a search for a 

plausible better indicator. This paper therefore explores a new methodology using an 

advanced technique, namely the maximum likelihood estimation using Kalman’s filter to 

extract the common underlying trend embedded in each sectoral inflation process to be 

used as an additional indicator and to improve upon such criticism.  

Several possible developments: enhancing technology, increasing level of 

competition, and increasing monetary policy credibility in an increasing number of 

countries adopting the inflation targeting regime have been highlighted as drivers of current 

global low inflation. As these developments shall greatly influence the relative movements 

between the sale prices and costs of firms, one approach to gauge existing price pressures 

under the above developments is therefore to compare the consumer prices (perceived as 

selling prices of retailers in the retail market) with the corresponding producer prices 

(perceived as a significant fraction of production costs to retailers). These relative 
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movements between consumer and producer prices should also reflect potential momentum 

of these developments, hence, some indications of price pressure going forward.  

In addition, to the above price pressure indicators, the study on the adjustment of 

prices and inflation in response to shocks at the sectoral level is needed for a more 

complete understanding of the inflation process. The methodology adopted to study the 

nature of price adjustment involves analyzing distributions of the price adjustment 

frequency by comparing them across time periods and across sectors. On the other hand, 

inflation persistence is tested econometrically based on autoregressive inflation processes 

in order to study the speed of inflation adjustments in response to shocks. The main focus is 

whether and how sectoral prices and inflation processes differ over time especially after 

post-crisis major environmental economic changes. The results indicate the time dimension 

of the inflation process’ response to shocks and gives implications on an appropriate 

monetary policy action.  

This paper is organized into 2 main parts in which relevant literature is reviewed: 

first is the study of price pressure indicators, and second is the study of the persistence of 

price and inflation processes. The first part entails the study of the underlying inflation 

trend and the analysis of the relative trends between consumer and producer prices to 

determine price pressure going forward. In order to better understand the persistence of the 

inflation process, the second part investigates both the stickiness of sectoral prices and the 

persistence of their corresponding inflation processes. Finally, the policy implications and 

conclusions are drawn.  

1. Price Pressure Indication 

During the late 90’s and present, global inflation has remained rather subdued and 

well below the rates forecast by models based on strengthening economic conditions. This 

implies that structural changes of the inflation process have been going on.  Economists 

have pointed out that increasing competition, increasing productivity, and successful 

inflation anchoring monetary policy are possible factors playing a big role altogether in 

restraining inflation.  

 First, increasing competition in both domestic and international trade may have 

eroded firms’ pricing power and led to stickier prices. This happens because pass-throughs 
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of cost increases into prices may have declined. Furthermore, when relative prices evolve 

more slowly, the firms’ need to actively adjust their prices also fall.  

Second, with increasing productivity growth, an economy may be able to attain a 

higher GDP growth rate without having to face rising inflationary pressures. This should be 

reflected in a decline of the sensitivity of inflation to output gap or, in other words, a flatter 

New Keynesian Phillip’s curve. However, several forces may have reinforced each other 

and affected the inflation process at the same time because higher productivity growth may 

be endogenously caused by increasing competition.  

 Third, as inflation has always been within the low target range for some time, 

monetary authorities may have gained greater credibility and been able to firmly anchor 

inflation expectations.  This is observed in many countries especially those with the 

inflation targeting monetary policy regime where price stability is the overriding monetary 

policy objective. 

 The scope of this paper, instead of trying to identify or quantify the forces causing 

low inflation, is limited to better understand the resulting effects of these forces on changes 

in price adjustment and inflation process in the retail market. The above forces have kept 

inflation at a low level while output has robustly risen, the question of whether there are 

any additional signs showing greater price pressure in the near or medium term is the main 

focus of this part of the paper. It will provide two new alternative ways to further 

understand and detect the possibly hidden price pressures by using sectoral price 

information: constructing a new dynamic common trend indicator for underlying inflation 

and analyzing the relative trends of the consumer and producer prices.  

 1.1  The Measurement of Underlying Inflation 

Over the recent years, one of the most interesting and often-asked phenomena 

among macroeconomists and monetary policy makers is the globally widespread low 

inflation. The Thai economy is no exception. In the particular case of Thailand, while 

inflation has been low, the economy has recovered to an extent reflected in rising capacity 

utilization, more active housing and real estate markets, and a more tightening labor 

market. Are these developments indicating rising economic pressure in the current 

economy, which normally would have been signaled by a rising inflation indicator for the 

relative state of current and potential economic output? This notion alludes to the second 



 

 4 

 

 

observation that Thailand’s core inflation, currently used as an underlying inflation 

indicator, has in the past couple of years shown its steadily low trend deviating from the 

rising headline inflation, albeit its significant long-run relationship in the past. The 

observation validates a review of the underlying price pressure in the economy by looking 

into how categorical inflation trends move overtime and how each contributes to the 

aggregate underlying price pressure. 

Several inflation indicators commonly used to gauge price pressure are headline 

inflation and measures of core inflation employing various statistical methodologies, 

motivated by inappropriateness of headline inflation as an indicator. Headline inflation is 

generally an expenditure-based index of consumed good prices where the relative weight of 

each good depends on its importance in the expenditure basket. However, many found that 

headline inflation is not a good indicator due to several reasons. The most important one is 

that many components of headline inflation contain high transitory noises, which do not 

affect the underlying inflation trend. These transitory noises are idiosyncratic shocks and 

typically reflect seasonal movements, volatile supply shocks, or once-and-for-all relative 

price shocks that will eventually dissipate and do not affect the true underlying inflation 

trend. Hence, more appropriate indicators are needed especially as monetary policy is not 

required to respond to such noises.  

Instead of headline inflation, a more commonly used indicator with an attempt to 

take care of these noises is core inflation. The most widely used method is an exclusion 

from the headline inflation of goods items with high transitory shocks such as energy and 

raw food as, for example, in the case of Thailand.  

Another often mentioned methodology to correct this transitory noise, interpreted to 

be price changes at the tails of non-normal distribution of categorical price adjustment each 

period, is the trimmed means. This indicator allows different prices in different periods at 

both tails of cross-sectional price change distribution to be excluded.  
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Table 1.1.1:  Comparing traditional measurements of underlying inflation 

Traditional 
Indicators 

Methodology Advantage Disadvantage 

Headline 
inflation 

Fixed expenditure 
weight 

Commonly used and 
easy to understand 

Have strong seasonal and 
temporary effects  

Core inflation Exclude some 
volatile items 

Less volatile than 
headline 

May loose information about 
underlying inflation in the 
excluded components. 

Trimmed means Exclude some outlier 
items varyingly each 
period 

Less volatile than 
headline 

1.Not transparent due to 
varying excluded items. 
2.May loose underlying 
inflation information  

 

Of all indicators, the study of Griffiths and Poshyananda (2000) found core 

inflation to be the most appropriate inflation indicator for Thailand considering many 

advantageous qualifications including being a good match of current inflation trend and 

good forecast of future trend. But as of the recent declining forecasting ability of core 

inflation about future trend, some questions revisit.1 Is it truly the case that the excluded 

price changes in core inflation never contain information about trend inflation? Griffiths 

and Poshyananda (2000) claimed that exclusion of raw food from core measure is likely to 

result in some loss of timely price signals. There are both gains and losses from the 

exclusion of raw food prices. The gain comes from removing “noises”, and it can be 

substantial. The loss, on the other hand, comes from the fact that transitory movements in 

the price of raw food can affect subsequent permanent changes in the price of goods using 

raw food as input. Moreover, another important problem of these indicators may rise when 

the price of a certain item with a high expenditure weight moves not in line with the 

common trend of other items. These indicators might move to the extent along the price 

movement of this high-weight item even though it does not reflect the real common 

underlying price trend. These two main problems lead us to consider how we might 

develop a supplementary indicator with a systematic statistical methodology for reducing 

the transitory noise in measured inflation indices without losing information on the 

underlying trend as well. In other words, this methodology should be a time-varying 

                                                 
1  For a new method to better forecast core inflation, see Sun (2004). That paper develops an approach where 

the projections of core inflation incorporate both a short-term element which attempts to exploit the 
forecasting power of various monthly indicators based on statistical criteria and a long-term element from 
an equilibrium-correction model that pinpoints the movement of core inflation toward its long-term path 
according to structural determinants. 
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mechanism to reduce the importance of prices that move differently from the common 

trend of the remaining prices. 

The Kalman’s Filter Approach to Estimate Underlying Inflation 

Each price change of consumed goods can contribute to the change in the underlying 

inflation trend. Nevertheless, at the same time, each goods price movement is also 

subjected to its own specific determinants and shocks, which may not coincide with other 

goods’. Price movements due to these idiosyncratic shocks of each goods can significantly 

reduce its contribution to the underlying inflation trend. Hence, distinguishing the two 

components for each goods price movement as the movement of underlying inflation trend 

and the movement due to an idiosyncratic shock shall give a more complete picture of the 

underlying inflation process. As headline and core inflation is constructed from a fixed 

households’ expenditure, it is implied that the idiosyncratic shock embedded in each price 

movement of each good is assigned the same weight as in the aggregate inflation 

construction. This can prevent headline and core inflation from demonstrating the real 

underlying inflation trend. 

With the belief that the current headline inflation which is based on a fixed 

expenditure weight can be a bias inflation indicator, Bryan, Cecchetti and Sullivan (1993 

and 2002), following the technique developed by Stock and Watson (1989) in their 

construction of a coincident index of real activity, has adopted a new method of maximum 

likelihood estimators using Kalman's filter to estimate the unbiased common underlying 

inflation, so called the “dynamic factor index”. The concept of Kalman's filter is to extract 

the common trend among all price series out of the price shocks of each goods by assigning 

a weight to each good to minimize the sum of weighted idiosyncratic shocks in each period 

(detailed in appendix 1). The weight assigned to each price will vary over time depending 

on 2 factors: magnitudes of its correlation to others and variance of its idiosyncratic shock 

in each period. Thus, this dynamic factor index of consumer prices is constructed by 

essentially weighting commodities on each price’s contribution to the common inflation 

signal.  

In order to find the underlying price pressure suggested in categorical inflation 

trends, this part of the paper employs this method of maximum likelihood estimation by 

applying Kalman’s filter to extract the common inflation trend among all good categories 

from the individual good shocks. The estimate is shown in figure 1.1.1. Compared with 
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headline and core inflation, this Kalman’s inflation trend is less volatile than headline 

inflation and closer aligned with core inflation.2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
2 Basic statistical comparisons of these indicators are in Table 1.1.2 

Figure 1.1.1: The estimated Kalman’s Inflation Trend, Core and Headline Inflation 
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Table 1.1.2: Statistical comparisons between headline, core and Kalman’s Inflation Trend 

Statistics Core Inflation Headline Inflation Kalman's Inflation Trend 

 Mean 2.630 3.198 2.789 

 Median 1.225 1.971 1.898 

 Maximum 8.406 10.648 8.312 

 Minimum -0.096 -1.190 -0.672 

 Variance 6.854 8.647 5.779 

 Std. Dev. 2.631 2.955 2.416 

 Skewness 0.765 0.817 0.794 

 Kurtosis 2.167 2.692 2.536 
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Next, the paper looks closely into what contributes to the difference between core 

inflation and the Kalman’s inflation indicator by comparing the correlations between each 

category and core inflation to the correlations between each category and the Kalman’s 

inflation indicator. It was found that these two correlations to the same categories are 

mostly close and 5 out of 9 categorical prices correlate most with those two indicators 

within the same period. The major difference appears in the indicators’ correlations to the 

energy category. The cross correlation between energy and the Kalman’s inflation trend is 

higher than the one between energy and the core inflation. The cross correlation across 

time of the energy and Kalman’s inflation trend is highest at 0.48 where the former leads 

the latter by three months. The cross correlation across time of core inflation and energy, 

on the other hand, is lower at 0.28 with core inflation lagging behind energy by five months 

as shown in Table 1.1.3. These statistical results suggest that energy, which is excluded in 

calculating core inflation, has led and contributed more to the common underlying inflation 

in the case of the Kalman’s inflation trend. This notion is supported by the fact that energy 

is an input in most products in the CPI basket; therefore, energy price changes shall also 

contribute to other goods’ price changes. Hence, changes in energy price should affect the 

common underlying inflation trend more than its existing contribution in the core inflation. 

In addition, with exclusion of energy from the composite inflation indicator, price pressure 

signaled by the indicator could be delayed.  

On a minor note, the difference between the indicators’ correlations to the housing 

category is worth mentioning. The higher correlation between core inflation and the 

housing sector than the one of the Kalman’s inflation trend suggests that core inflation may 

have given too much weight, and hence, importance to housing’s contribution to the 

underlying inflation as in the recent past when continuous decline in rent (accounted for a 

major weight in the housing category and accounts for 24 percent in core inflation) had 

anchored the core inflation to low levels. 
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Table 1.1.3: Cross Correlation with Categorical Inflation Components of Core Inflation  
 and Kalman’s Inflation Trend 

  Core Inflation Kalman’s Inflation Trend 

  
Lead 

(period) 
Lagged by
(period) 

 
Correlation

Lead 
(period)

Lagged by
(period)  Correlation 

Alcohol     0.84     0.77 
Clothing     0.96     0.94 
Energy   5 0.28   3 0.45 
Housing     0.96     0.88 
Medication 2   0.80 3   0.75 
Non-raw food     0.90     0.85 
Raw food   1 0.70     0.73 
Recreation     0.85     0.84 
Transportation 4   0.57 6   0.63 

*Coincident relationships are left blank. 
 

In reference to an assessment of the current price pressure, this Kalman’s inflation 

trend in the recent past has lied between headline and core inflation, for example the 

estimate for March 2004 stood at 1.02 per cent compared with 0.19 per cent per annum of 

core inflation, suggesting higher price pressure than reflected from the present core 

inflation.  

Additionally, one benefit of the Kalman’s filter approach is that it may allow 

improvement by the inclusion of forward-looking inflation indicators such as assets price, 

which is being developed by the Bank of Thailand, to develop a leading inflation trend. 

This will reduce gaps and delays of indicators in indicating price pressures, caused by 

excluding information about inflation trends embedded in excluded key components. Once 

improvements are incorporated, the estimated underlying inflation, the Kalman’s inflation 

trend, should better indicate price pressure. 

 However, limitations of the Kalman’s inflation trend are also recognized. Firstly, is 

about the degree of disaggregation. Notably, the more disaggregated the price components 

are, the less biased the estimate is as prices of the more disaggregated levels are less 

affected by the fixed-weight problem. However, the increasing number of prices in the 

more disaggregated levels and, therefore, more variations of price movements render a less 
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efficient estimator.3 Secondly, and more importantly, this method involves an advanced 

technique which makes communication to the public difficult and less transparent. 

Despite its limitations, the Kalman’s inflation trend has unique and important 

beneficial features not captured in other indicators. It should therefore be used as a 

complimentary indicator for monetary authorities to be monitored together with core 

inflation, which is the current policy target indicating the latent underlying inflation. 

1.2  Trends of the CPI-PPI Ratios  

This part of the paper further explores another possible indication of price pressure 

in the retail sector by comparing retail sale prices demonstrated by prices of goods in 

consumer price index (CPI) basket with a considerable portion of retailer’s cost represented 

by producer prices of goods in the producer price index (PPI) basket. Specifically, this 

section attempts to find evidence in the retail sector of increasing competition, improving 

productivity level, and increasing credibility of inflation targeting monetary framework. In 

doing so, the analysis of this part is performed to see how the relative movements of these 

two processes differ across sectors and across time periods by looking at the CPI-PPI ratio 

and what implications can be drawn going forward.  

Comparing the trends of the CPI and PPI, it is clear that both the aggregate CPI and 

PPI have upward trends as shown in Figure 1.2.1.  The CPI increased at a greater rate than 

the PPI in the pre-crisis period; however, the trend started to reverse in 1999. In other 

words, the CPI-PPI ratio, which is defined as the ratio of the CPI divided by the PPI, had 

an increasing trend in the pre-crisis period but began to have the opposite trend starting in 

the beginning of the post-crisis period. 4 

                                                 
3 The common problem to all indicators also prevails that is the extent of the sample covered by the price data 

used might be incomplete. In addition, our calculations, similar to the calculations of headline and core 
inflation in this aspect, do not account for the potentially important measurement biases that arise when 
goods are systematically excluded or when there is a common measurement error, such as unmeasured 
aggregate quality changes. 

 
4  Along with the depreciation of the baht, the PPI increased much more sharply than the CPI during the crisis 

period (defined as being between July 1997 and December 1998) as the PPI basket has higher total import 
content than the CPI basket. 
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Nevertheless, not all items in the CPI basket are identical to items in the PPI basket. 

In particular, the PPI basket does not include any service items and the CPI basket does not 

contain capital goods and certain raw materials for production. To appropriately compare 

the aggregate as well as sectoral prices in the CPI and PPI baskets, these unmatchable price 

items first need to be excluded.  Furthermore, to additionally compare CPI and PPI prices 

by sector, it is necessary to match these items in both baskets product by product. The 

arduous matching scheme was initiated to allow for the analysis of different patterns of 

price adjustments in different sectors resulted in 40.4 percent of weighted items in the CPI 

basket being matched with 59.8 percent of weighted items in the PPI basket. In this study, 

the matchable items were grouped into 21 groups of consumer goods. 5    

The aggregate matchable CPI and PPI trends together with the ratio of their 

respective CPI-PPI ratios still demonstrate the same pre-crisis rising trend and post-crisis 

declining trend, similar to their respective aggregate trends.6 The pre-crisis rise and the 

post-crisis decline of the CPI-PPI ratio imply that price setting behaviors of producers 

                                                 
5 This was done by firstly assigning every item in the CPI and the PPI into the categories accordingly to the 

NESDB’s1998 version of the input-output table. So various categories of the I-O table would have 
potentially matchable CPI and PPI items. Secondly, in every category of the I-O table, CPI items that do 
not match with any PPI items of the very similar product characteristics were excluded and vice versa for 
the PPI items. Finally, the different I-O table categories are grouped into 37 groups of consumer products, 
only 21 groups out of which are groups of matchable CPI and PPI items. Please see appendix 2 and 3 for 
the details of the groupings.      

6  However, it should be noted that the CPI-PPI ratio in this case started to have a slight increase at the end of 
2002 

Figure 1.2.1 CPI-PPI ratio 
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(wholesalers) and retailers might have changed under different environments. In the pre-

crisis period, seeing increasing demand the retailers adjusted prices upwards while prices 

of the products  bought from producers tended to increase much more slowly. Provided that 

the cost of retailers, other than the costs of goods purchased from producers, had not risen 

as fast as the increase in the sale prices (CPI), retailers might have enjoyed greater retail 

margins in that period.  

 

 

 

The contrasting story is witnessed in the post-crisis period. The CPI-PPI gap has 

been on a declining trend since 1999 as the PPI has been rising at a faster rate than the CPI. 

Encountering growing competition in the retail landscape and increasing productivity in the 

retail sector propelled by both continuous rises in technology of product distribution and 

efficiency due to improved skills in retail marketing and management are the two main 

possible factors behind the declining trend but their implications on the future trend are 

poles apart. The former implies that profit margins of retailers might have been squeezed 

and this might lead to a faster increase of the CPI in the near or medium-term if the PPI 

still keeps on rising at a high rate. The latter, in contrast, will allow the CPI to increase 

gradually as long as the retailers can still maintain the same level of earning profits gained 

from increasing productivity despite increasing material costs.  

 Examining further into the sectoral comparison, the products were classified 

according to the trends of the CPI-PPI ratios into three groups: declining, constant and 

Figure 1.2.1 Matchable CPI-PPI ratio 
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increasing.7 In the pre-crisis period, the three groups accounted for about the same 

proportion in the matchable CPI basket, having 32, 36, and 31 percent of the matchable 

products by weight in the declining, constant, and increasing trend groups respectively. 

These products are shown in groups in table 1.2.1     

  

The overall pattern has strikingly changed for the post-crisis period. It was found 

that as high as 40 percent and 56 percent of the goods by weight were in the declining and 

constant CPI-PPI ratio groups, leaving only 4 percent in the increasing one. It is noticeable 

that a number of groups have shifted from the rising trend to the constant or declining trend 

and from the constant trend to the declining trend. Hence, the indicative overall pattern of 

declining aggregate matchable CPI-PPI ratio apparently has strong supporting evidence at 

the sectoral level.   

                                                 
7 See appendix 4 for CPI-PPI ratios of all sectors. 

Table 1.2.1 Trends of the Pre-crisis Matchable CPI-PPI ratios 

Declining Constant Rising 

Dairy products

Vehicles

Fishery

Vegetables and fruits

Rubber products

32% of Matchable CPI

Rice and Flour

Alcohol

Furniture

Metal Products

Wooden products

Meat

Processed food

Weaving and Spinning

Electrical appliances

Medicine

36 % of Matchable CPI

Petroleum

Non-durable households

Wearing apparels

Non-alcoholic beverage

Construction materials

Cooking oil

31 % of Matchable CPI
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This analysis implies that price pressures have been increasingly building up if 

productivity in the retail sector has not increased and matched up with the declining CPI-

PPI ratios. Even though appropriate and reliable retail productivity data are not available, it 

is not arguable that productivity in the retail sector has increased since several major 

foreign retailers started their operations in Thailand a decade ago. They brought along 

management and distribution efficiency, and gained a great deal from the economy of 

scales. Nevertheless, if retail productivity starts to slowdown, efficiency improvements will  

start to be exhausted, or the economy of scale will start reaching its plateau while rising 

PPI remain strong, as much as 40 percent in the declining ratio group of consumer prices 

might start to rise and possibly at a high rate. This group is most likely to face increasing 

price pressure if gains from improving productivity recede. 

In summary, the new underlying price pressure indicator is found to be particularly 

useful when prices of some sectors with high expenditure weights do not move in line with 

the common trend in most sectors. This new price pressure indicator mainly moves in the 

same direction as headline inflation and, for the past few years, has lied between headline 

and core inflation, suggesting higher price pressure than indicated by core inflation. In 

addition, the impending rising trends of the CPI-PPI ratios all have demonstrated that the 

upward risk of price pressure in the economy is likely to increase unless positive factors 

such as increase in productivity and elevated intensity of competition continues to 

outweigh the possibly hidden rising pressure. 

Table 1.2.2 Trends of the Post-crisis Matchable CPI-PPI ratios 

Declining Constant Rising 

Alcohol

Non-alcoholic Beverage

Cooking Oil

Vegetable and fruits

Meat

Rice and Flour

Metal products

Wooden products

Furniture

Construction material

40% of Matchable CPI

Fishery

Dairy Products

Processed food

Non durable Households

Weaving and Spinning

Wearing Apparels

Vehicles

Petroleum

56 % of Matchable CPI

Electrical Appliances

Medicine

Rubber Products

4 % of Matchable CPI
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2. Persistence Analysis 

As mentioned in part 1 that evolving global and domestic environments, namely the 

three major forces, have affected the inflation process development. This part of the paper 

will look into two of the most crucial aspects of the inflation process, which need better 

understandings: price stickiness and inflation persistence. Price stickiness has an important 

implication on the length of monetary policy effects on real variables. Here, the focused 

aspect of price stickiness is the frequency of price adjustment. On the other hand, inflation 

persistence provides information about, once hit by shocks, how quickly inflation returns to 

the pre-shock level. Hence, it will help provide the answer on how proactive the monetary 

authorities should be in responding to shocks in the present environment. 

Using the aggregated price data consisting of asynchronous price adjustments of all 

goods will not depict an accurate picture of price stickiness. The firm level data although 

ideal for such study is not available, therefore, the next best thing is to analyze each 

product’s price adjustment in the CPI and PPI baskets. This part of the paper therefore aims 

to study price and inflation persistence as well as their implicational relation by analyzing 

them at both the aggregate and sectoral levels.8  

This part will start with a review of various theoretical models behind price 

stickiness and their different implications on inflation processes. Then empirical 

investigation is performed to analyze frequencies of price adjustments as well as inflation 

persistence at the aggregate and sectoral levels.  

Theoretical models  

Theoretical models about aggregate inflation persistence are mostly based on 

microeconomic foundations of sticky prices and can be categorized into three major 

groups: time-dependent, limited information, menu cost or state-dependent models. 9 

In the time-dependent models, the number of firms that change prices in each 

period is determined exogenously. The classic models of this type were pioneered by 

Taylor (1980) and Calvo (1983) where the essential feature is that, with forward-looking 
                                                 
8  It will be best to analyze price data at the firm level as they will provide information about heterogeneity in 

price setting behavior of firms producing the same product. However, limited data availability has 

prevented us from performing the firm level analysis.  
9  See Taylor (1999) and Cecchetti and Debelle (2004) for an extensive literature review on price and wage 

stickiness. 
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expectation, firms will reoptimize prices at some regular intervals (their current prices 

reflect the firms’ future expected real marginal costs and inflation). 10   

In the Taylor’s model, a mark-up pricing over marginal cost is set based on a 

sequence of overlapping wage contracts where each contract lasts for a fixed number of 

periods, n. In this setting, shocks in the present period will affect not only the wage but also 

the price level for the next n-1 periods until the current contract expires. The effect of 

shocks on wages and on the price level will be more persistent if the length of the contracts 

is long. As long as shocks are temporary, the Taylor model exhibits price level persistence 

rather than inflation rate persistence. This is because once a shock is realized as being 

temporary, only the wages and prices of those with expiring contract in that period change 

and stay at that new level for the whole period of the new contract, but it will not affect 

wages and the price levels of that cohort and the rest of goods and services into the next 

period. Therefore, prices are persistent for the contract period but inflation is not. That is 

because inflation only adjusts one time in that period of shock then returns to the same 

level as in the previous period.             

Calvo (1983) provided a stochastic staggered contracts model where the contracts 

ended randomly. As only a subset of wages and therefore prices are reset in each period, 

prices are sticky. The random timing of price adjustment of different firms contributes to 

price persistence in response to shocks similarly to the overlapping wage contracts in 

Taylor’s model. Like the Taylor’s model, as the forward-looking price setters make their 

pricing decisions based on expectations of the future cost and inflation, this model does not 

generate inflation persistence.  

On the contrary, limited information models, which follow the Lucas (1972) 

islands’ model of price setting, generate persistence in the price level as well as inflation. 

When observing changing demand for their products, sellers are uncertain in the early 

periods whether it is the underlying general-price pressure, or an idiosyncratic or firm-

specific shock. They will try to extract a signal to verify the degree to which the observed 

changes follows the economy-wide price pressure and gradually adjust their prices as the 

signal becomes clearer. The process of signal extraction induces persistence in both the 
                                                 
10 For modern variations of the Calvo-Taylor price-setting models, see for example, Chari, Kehoe and 

McGratten (2000), Christiano, Eichenbaum and Evans (2001), Rotemberg and Woodford (1997). And for 
an empirical assessment of the model, see Eichenbaum and Fisher (2003).  
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price level and inflation as it slows down the price adjustment process in response to 

shocks. 

  As for the menu-cost or state-dependent models such as Caplin and Spulber (1987), 

Dotsey, King and Wolman (1999), and Burstein (2002), firms have to pay a fixed cost of 

adjustments once they change their prices or pricing plans. The number of firms who set 

their new prices in any given period is determined endogenously subjected to the fixed 

cost, and the size and timings of shocks.  The persistence of the price level generated by 

these models does not directly imply the extent to which inflation is persistent. The main 

property of these models is that shocks of different sizes and timings (even those of the 

same type) have different implications on persistence of price and inflation and different 

effects on the aggregate economic activities.  

 Other than the above models with built-in price stickiness, the monetary 

framework, especially inflation targeting, can also greatly influence the forward-looking 

behavior of price setters. The more credible the regime is, the less persistent inflation will 

be. This is because better information and understanding about the central bank’s policy 

objectives provide the price setters a more tangible and clearer anchor for their expected 

future inflation. They also understand that a shock causing deviation of inflation from the 

target will be dissipated by some monetary policy actions, and hence do not adjust their 

prices in the same proportion as the size of shocks. 

 2.1 Price Persistence 

This section attempts to document some important stylized features of price 

stickiness through empirical analysis based on sectoral data used in the construction of the 

consumer and producer price indices by looking at how often prices of goods and services 

in the monthly CPI basket change. That is to see frequencies of price adjustment that 

consumers face. In particular, the paper tries to address whether the frequency of price 

adjustment differs in the post-crisis period (low inflation environment period) from the pre-

crisis period. 

Using the monthly data of all goods and services in the CPI baskets of the January 

1995-June 1997 period (representing the pre-crisis period) compared with the January 

2001-April 2004 period (representing the post-crisis period), calculations were performed 
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Picture 2.1.1 Frequencies of Price Adjustment: CPI 
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to answer how often in a year the price of each item was changed. 11 Then the distributions 

of price adjustment frequency of the above two periods were compared for different cases 

of aggregated CPI, durable versus non-durable, goods versus services traded versus non-

traded, food versus non-food, and aggregate PPI.12  

 Total CPI 

It was found that the overall prices were stickier in the post-crisis period. Monthly 

data show that prices were altered on average only 6.38 times a year in the post-crisis 

period as opposed to 8.64 times a year in the pre-crisis period. As shown in picture 2.1.1, 

for the pre-crisis period, it is apparent that most of the prices of goods and services in the 

CPI basket changed very frequently. The weight of goods and services in the CPI basket 

with average price adjustment frequency of every 1-3 months and 3-6 months together 

constitutes as high as 70.5 percent of all goods and services in the CPI basket.  However, 

for the post-crisis period, the distribution has drastically changed from the pre-crisis period. 

Even though, the proportion of good and services with price adjustment frequency of every 

1-3 month does not change 

much, the proportion of those 

with frequency of every 3-6 

months drops sharply. However, 

that of the average price 

adjustment frequency of every 

9-12 months rises sharply to 36 

percent of the total CPI. This 

clearly indicates that on average 

prices change less frequently in 

the post-crisis period.  

                                                 
 
 
11 Without the firm-level data, the analysis here can be biased towards the frequent side, if all the firms selling 

the same good alter their prices infrequently but do so at different periods. On the other hand, if some 
sellers often increase their prices but there always exist some sellers who lower their prices of the same 
item with the similar magnitude, the price of this item in the CPI will be biased towards the infrequent 
side as they canceled out although most sellers change their prices very often. However, as mentioned 
earlier, firm level data are not available for use.  

12 Detailed analysis on durable and non-durable, goods and services, food and non-food is in appendix 5.  
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Picture 2.1.2 Average Increase for Each Group: CPI
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Next we further investigated 

the magnitude of price increase for 

different frequency groups. We 

found that, during the pre-crisis 

period, the magnitude of average 

price increases was higher for those 

groups of infrequent price 

adjustments, particularly the groups 

with price adjustment frequency of 

every 9-12 months and of longer 

than one year. Hence, the magnitude of average price increases rose as prices adjusted less 

frequently. This pattern was not witnessed post-crisis.  However, for the post-crisis period, 

as considerably higher proportion of goods and services has infrequent price adjustments, if 

their magnitude of price increases eventually follows the same pattern of the pre-crisis one, 

the impact on overall inflation can be large as a result of greater proportions of items where 

increases in prices are expected to be quite significant.   

Administered VS Non-administered  

As a bias in the overall CPI towards lower frequencies of price adjustment might 

arise due to the stickiness in price of a large number of administered price components in 

the CPI basket, we classified the items in the CPI basket into administered and non-

administered price groups and compared their relative frequencies of price adjustments. As 

high as 24 and 30 percent of the goods and services items in the CPI basket pre- and post-

crisis, respectively are capped by the government ceilings. The distributions of 

administered prices in both periods are biased towards infrequent price changes.  Among 

all the categories in the CPI basket, this group shows the least frequent price adjustment in 

both periods as the prices were adjusted only 5.92 and 4.38 times a year pre- and post-

crisis, respectively. 

 The rest of the items in the CPI basket, as a result of excluding all administered 

prices, have the average frequencies of adjustment as high as 9.45 and 7.22 times per year. 

Therefore, in Thailand the government price ceilings are responsible for a sizable extent of 

the overall price stickiness in the economy.  Both of the pre- and post-crisis distributions of 

non-administered price adjustment have similar shapes as the respective ones of total goods 
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and services price adjustment in the above case; however, the percentages of those with 

price changes within three months are somewhat greater than those in the case of total 

goods and services. This is because of the exclusion of the relatively stickier administered 

prices. 

It is important to note that, as administered prices have been adjusted only 4 times a 

year for the post-crisis period, the prices in this group are likely to rise most significantly 

once they are allowed to be altered. The administered items without any price change in the 

past two years are taxi fares, air-conditioned bus fares, 1800 and lower cc. cars, telephone 

fees, private school books, and cigarettes. 

 

Traded VS Non-traded 

Once the items are classified into traded and non-traded goods; the traded goods 

being goods that have entered the international trade arena and, therefore, are subject to 

movements of exchange rate, and non-traded goods being the rest of goods and services in 

the CPI basket, distinct patterns of the two groups are witnessed. For the pre-crisis sample, 

the distribution of the traded group demonstrates less frequent price adjustment compared 

to the nontraded goods and services distributions where most prices change within three 

months.   

 

Picture 2.1.3 Frequencies of Price Adjustment: 
Administered VS Non-administered 
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The two groups became significantly stickier in the post-crisis period. Nevertheless, 

the distribution of the non-traded group, which although closely resembles the total CPI 

group’s distribution, showing relatively higher percentage of goods and services with no 

price change within 6 months, suggests a relatively higher degree of price stickiness. The 

non-traded group with the distribution that closely resembles the total group’s distribution 

shows relatively greater percentage of goods and services with no price change within 6 

months.  The traded goods, on the other hand, show higher percentage of goods with price 

adjustments within three months particularly during the post-crisis period under the 

floating exchange rate regime. However, even with the impacts of the exchange rate factor 

for some proportion of traded goods, the overall distribution shows less frequent price 

adjustment.   

Picture 2.1.6 Frequencies of Price Adjustment: Traded VS Non-traded 
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Picture 2.1.7 Frequencies of Price Adjustment: 
Producer Price 
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After discovering the overall tendency of increasing CPI price stickiness across 

sectors, we performed the same analysis to see if it coincides with price stickiness of goods 

and services in the producer price 

index (PPI) basket. In the pre-

crisis period, prices of goods in 

the PPI basket were adjusted less 

frequently than prices of goods 

and services in the CPI basket. 

Only 23 percent of the items by 

weight had price adjustments 

within 3 months compared with 

45 percent for the case of items 

by weight in the CPI basket.  In 

the post-crisis period, the 

distribution of frequencies of producer price adjustment appears to be very similar to that 

of the pre-crisis period as the average frequencies of price adjustment around the two 

periods were both around 4.7 times a year.  

The distribution of PPI in the post-crisis period remains more or less the same as in 

the pre-crisis period while the distribution of CPI has changed over the periods. 

This finding crucially demonstrates that the decline in frequencies of price 

adjustment observed in retail prices should not have been driven by the price setting 

behavior of producers.  

In summary, for the post-crisis period, the overall and sectoral prices of consumer 

goods have been adjusted less frequently.13 This varies from sector to sector as different 

sectors are affected differently by various environmental factors. The range of price 

adjustment frequency declined from 5.9-10.28 to only 4.38-7.22 times a year while highly 
                                                 
13 Two plausible and reinforcing factors contributing to the observed declining number of price adjustment 

per year are related to the menu costs and increasing credibility of the inflation targeting regime. In the low 
inflation environment, the number of shocks with the size bigger than the menu cost might tend to be low, 
rendering a longer duration of prices fixed at a level after being set. In the view of price setters, increasing 
credibility, on the other hand, reduces the volatility of the general price movement as well as lowers the 
possibility of inflation slipping out of the target range. Hence, the need for firms to adjust their prices 
decline.  
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significant changes can be observed in the goods, non-traded, and foods sectors as shown 

in Table 2.1.1. It was also found that government price ceilings were an important factor 

reducing the overall frequencies of price adjustments in Thailand in both periods.  On the 

other hand, producer price frequencies of adjustment did not change like those of the 

consumer price.  

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Inflation Persistence 

After it was discovered in the previous section that aggregate and broadly sectoral 

prices had been adjusted less frequently, what remains to be investigated further is whether 

inflation persistence has changed accordingly and in what ways. This study is essential for 

setting policy because, as suggested by theoretical models, price stickiness of various 

sources can imply different inflation processes including the speed of inflation adjustments 

in response to shocks.  

Approaches in literature concerning inflation persistence investigation can be 

divided into two strands: univariate and multivariate approaches.  The former assumes that 

shocks are represented by the white noise component of an autoregressive process and 

Table 2.1.1 Average Frequency of Price Adjustment Per Year 

Category Pre-crisis Post-crisis 

Total CPI 8.64 6.38 

Administered 5.92 4.38 

Non-administered 9.45 7.22 

Durable 6.76 4.92 

Non-durable 8.81 6.46 

Goods 9.02 6.27 

Services 7.66 6.60 

Traded 7.94 6.75 

Non-traded 9.03 6.19 

Food 10.28 6.57 

Non-food 7.41 6.27 

PPI 4.70 4.66 
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evaluates the impact of the shocks on the on-going inflation in terms of size and duration. 

The larger the coefficient of the AR process of month-on-month inflation, the longer 

lasting the effects of shocks on inflation will be (the more persistent inflation will be).  In 

contrast, the latter tries to assess the effects of shocks on inflation determinants such as 

output gap and wages on inflation. In this paper, we choose to concentrate on the inflation 

process and the price setting theories; therefore, the focus is on the univariate studies.   

 Concerning inflation persistence measurements, Clark (2003) shows that the three 

commonly used methods, the coefficient of the lagged dependent variable in the 

multivariate model, the sum of the lagged coefficients of an auto-regressive process with n 

lagged dependent variables (AR(n)) model in the univariate model, and the half-life of a 

shock to the inflation process, give similar estimates of inflation persistence. In this paper, 

we follow Cecchetti and Debelle (2004) by using the simple AR(1) coefficient and the sum 

of the coefficients of an AR(12) process of month-on-month inflation.    

Most past literatures such as Batani (2002), Batani and Neilson (2001), Levin and 

Piger (2003), O’Reily and Whelan (2004) find the inflation process to be highly persistent. 

That is the AR coefficient was close to one in most countries.  

However, some recent papers (usually using data of the past twenty years) have 

tried to study if inflation persistence has changed over time by using rolling regressions to 

examine the changing coefficients of the AR(n). O’Reiley and Whelan find that inflation 

persistence did not significantly change in the Euro area. On the contrary, Debelle and 

Wilkinson (2002) show that the decline of inflation persistence can be observed in the UK, 

Canada, and New Zealand but not in the US.  Although, the rolling regressions provide a 

better picture about the evolution of inflation persistence, Cecchetti and Debelle (2004) 

argue that estimates of the rolling regressions do not appropriately provide timings of 

structural changes in persistence. 

More prominent among recent literature is that estimating persistence crucially 

depends on mean shifts.14 Levin and Piger (2003) and Cecchetti and Debelle (2004) find 

evidence of low or no inflation persistence in industrialized countries when an explicit 

mean shift is introduced in the estimations. Marques (2004) demonstrates that the estimates 

of inflation persistence decline when time-varying means are allowed for.  
                                                 
14  It is shown in Perron (1989) that estimates of persistence can be misleading if a mean shift is not taken into 

account. 
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    This study attempts to investigate how persistent inflation in Thailand is as well 

as whether the persistence has declined for the post-crisis low inflation environment period. 

Besides, the question of whether the means of aggregate and sectoral inflation have shifted 

down for the post-crisis period is also concurrently addressed. To be consistent with the 

above part about the frequency of price adjustment, this section looks at inflation of 

headline CPI, traded versus non-traded goods, food versus non-food, durable versus non-

durable, good versus services as well as the aggregate PPI. The persistence tests employing 

the AR(1) and AR(12) of the following specifications were performed using the available 

data between January 1995 and June 2004: 

For AR(1), 

Πt = ρ Πt-1 + εt     (1)  

For AR(12), 

Πt = ρ1 Πt-1 +….+ ρ12 Πt-12  + εt  (2)  

 where  Πt-i is month-on-month inflation at time t-i, ρi is the coefficient representing 

persistence, and εt is a white noise disturbance.  

 Unlike most earlier works, the AR(12) estimations were performed together with 

the AR(1) as our analysis about the frequency of price adjustment has suggested that for a 

large portion of goods and services, it has taken more than 6 months before their prices are 

readjusted each time in the post-crisis period.  

 Firstly, the AR(1) and AR(12) estimations were performed without any break 
points. Secondly, as the recent literature points out that mean shifts are crucial for the 
persistent test, we allow for mean shifts in the estimation by introducing dummy variables 
for the mean.15 In the case of Thailand, all of the aggregate and sectoral inflation 
undeniably have mean shifts during the crisis period.16  Hence, we introduced the intercept 

                                                 
15  We also attempt to employ rolling regressions. Nonetheless, they provide the estimates that were highly 

unstable because of the drastic inflation movements during the crisis even when crisis dummies were 
introduced. 

16  Cecchetti and Debelle (2004) and Marques (2004) conduct Quandt's test to identify possible break points. 
However, in the case of Thailand, the break clearly occurs during the crisis for the sample periods in the 
study.  Furthermore, Perron (1989) concludes that allowing for many shifts tend to underestimate the 
degree of persistence and Cecchetti and Debelle (2004) find that introducing more than one mean shift 
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dummy for the crisis period between July 1997 and December 1998 (where there is a spike 
of inflation) in the estimation equations to control for this unusual event. More importantly, 
to test for the difference in inflation mean between the pre-crisis and the post-crisis period, 
the intercept dummy representing the post-crisis period was included. The next set of 
estimations was performed to see if the persistence would be different once the dummy 
representing the mean shift was included.   

  Lastly, to additionally test if the degree of persistence changed in the crisis and 
post-crisis period compared with the pre-crisis period, the slope dummies for those two 
periods were introduced in the estimation equations to check whether the persistence would 
differ from the pre-crisis period.   

With the no-break-point specification, the AR(1) results of inflation persistence 
tests shown in table (2.2.1) of the headline and all sectoral categories indicate low 
persistence in all categorized sectors except in the services sector. The degree of 
persistence in the service sector is as high as 0.58 whereas the others’ are below 0.5. 

Consistent with Cecchetti and Debelle (2004), the results when allowing for crisis 
intercept and post-crisis intercept dummies (representing mean shifts in those two periods 
from the pre-crisis period) show low persistence in all categories. The degrees of 
persistence of Headline CPI and sectoral CPIs are considerably lower than in the case with 
no break-point dummies. In addition, they were found to have either a rising mean during 
the crisis period or a lower mean in the post-crisis period. The means of inflation were 
discovered to increase during the crisis period in the durable, and tradable sectors. On the 
contrary, headline CPI, non-durable, goods, services, non-tradable, food, and non-foods 
had lower means in the post-crisis period. As for the case of the PPI, its means did not 
significantly change in any of the two subsequent periods. As a result, allowing for these 
two mean breaks alters the degree of producer price inflation persistence very marginally.         

Once the dummies representing persistence shifts were also introduced together 
with the intercept dummies, no persistence was discovered in any sectors as none of the 
persistence coefficients were statistically significant at even the 90% confidence interval. 
The exception is the services sector where the low degree of persistence is significant at the 
above confidence interval. A clear evidence of mean shifts during the crisis was observed 
in only two sectors whereas that of the post-crisis periods could be found in four sectors. It 

                                                                                                                                                    
does not significantly alter the degree of inflation persistence. Therefore, applying Quandt’s test in this 
study to look for other break points will be unnecessary.  
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is important to note that no evidence has pointed out to the difference in inflation 
persistence between the pre-crisis and post-crisis period. 

Further investigation using the AR(12) specification shows different results in the 
case of no break point as shown in Table 2.2.2. It demonstrates that headline, services as 
well as producer price inflation are highly persistent. However, once the intercept dummies 
are introduced, the degrees of persistence decline quite significantly if the mean shift either 
during crisis or post crisis is evident. Headline and sectoral inflation was found to be 
inpersistent with the negative signs of the degree of persistence in as many as 6 sectors. On 
the other hand, although inflation persistence of the PPI declines when the intercept 
dummies are introduced, it still appears to be highly persistent.  

Furthermore, when the slope dummies are included in the estimations, inflation is 
still not found to be persistent in any categories except for the PPI. The mean of headline 
and some sectoral inflation declined with statistical significance in the post-crisis period. 
Nevertheless, in general the tests do not indicate that the degree of inflation persistence in 
the post-crisis period was different from the pre-crisis period.            

In summary, firstly and most importantly, this study shows that, once allowing for 
break points, inflation is not persistent for the AR(1) as well as AR(12) specifications for 
the case of Thailand. Secondly, the downward mean shifts of inflation processes should 
come at no surprise for the economy has entered a low inflation environment during post-
crisis. Thirdly, even though the previous section demonstrates that prices have adjusted less 
frequently in the post-crisis period, no clear evidence was observed that inflation has 
changed accordingly. Lastly, inflation persistence of the producer price, in contrast, 
appears to be relatively quite high for the AR(12) case, which implies that effects of shocks 
to the longer inflation process die down much slower for the producer price as compared to 
the consumer price.17  

The analysis of price adjustment frequency in this part of the paper has 
demonstrated that consumer prices have adjusted less frequently for the post-crisis period 
across sectors. Moreover, the persistence tests have demonstrated that the response of 
consumer price inflation to shocks dissipates quite quickly through out the period of study. 
On the other hand, producer prices, which do not change over the two periods, have 

                                                 
17 This should be related to the nature of price stickiness of the PPI shown in the previous section. It takes 

more than 6 months for most of the prices in the PPI basket to be reset again. 
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displayed higher level of stickiness than consumer prices as well as slower adjustment of 
inflation in response to shocks.18  

 

                                                 
18 One likely explanation of the observed persistence of producer price inflation but inpersistence of 

consumer price inflation is the lower menu cost for producers than for retailers. If both producers and 
retailers face the same common shocks in the economy, with the lower menu cost, the producers can 
adjust their prices in response to shocks more often.  



 

29 

 

 

 Table 2.2.1 Inflation Persistence Test for AR(1) 

 No Break 
Point Dummy With  Intercept Dummies With Crisis and Post-crisis Dummies 

Mean Mean Persistence 

 
Degree of 

Persistence 
(β) 

During Crisis 
Period 

Post-crisis 
compared to 

Pre-crisis 

Overall Degree 
of 

Persistence*** 
During Crisis 

Period 

Post-crisis 
compared to 

Pre-crisis 
Overall  During Crisis 

Post-crisis 
compared to Pre-

crisis 

Headline 

CPI 
0.39 Not change** Decrease 0.20 Not change** Decline** 0.08** Increase** Decrease** 

Durable 0.2 Increase Decrease** 0.12** Increase Not change** 0.09** Decrease** Increase** 

Non-

Durable 
0.45 Increase** Decrease 0.26 Increase** Decline* 0.27** Increase** Decrease** 

Goods 0.34 Increase** Decrease 0.2 Decrease** Decline* 0.39** Increase** Decrease** 

Services 0.58 Increase** Decrease 0.27 Not change** Decline 0.27* Not change** Not change** 

Traded 0.41 Increase Decrease** 0.29 Increase**  Decline** 0.65** Increase** Increase** 

Non-traded 0.26 Not change** Decrease 0.08** Not change** Decline 0.00** Decrease** Decrease** 

Food 0.35 Increase** Decrease 0.23 Not change** Decline 0.24** Increase** Not change** 

Non-food 0.27 Not change** Decrease 0.16 Decline Decline 0.92** Increase Not change** 

PPI 0.41 Increase** Increase** 0.40 Increase** Not change** 0.69** Increase** Not change** 

*  Not significant at the 95 % confidence interval.   

**  Not significant at the 90 % confidence interval.  
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Table 2.2.2 Inflation Persistence Test for AR(12) 

 No Break Point 
Dummy With  Intercept Dummies With Incept and Slope Dummies 

Mean Mean Persistence 

 
Degree of 

Persistence (ρ)***  
 

During Crisis 
Period 

Post-crisis 
compared to 

Pre-crisis 

Overall Degree of 
Persistence*** During Crisis 

Period 

Post-crisis 
compared to 

Pre-crisis 
Overall *** During Crisis 

Post-crisis 
compared to 

Pre-crisis 

Headline CPI 0.85 Increase** Decrease -0.10 Increase** Decrease 0.09 Decrease** Increase* 

Durable 0.15 Increase Increase** -0.25 Increase Decrease** 0.02 Increase** Not change 

Non-Durable 0.50 Increase** Decrease -0.23 Increase** Decrease* -0.55 Increase** Not change 

Goods 0.44 Increase** Decrease -0.22 Increase** Decrease* -0.28 Increase** Not change 

Services 0.74 Not change** Decrease 0.26 Decrease** Increase -0.36 Increase** Not change 

Traded 0.39 Increase Decrease* -0.31 Increase* Decrease** -0.38 Increase** Not change 

Non-traded 0.24 Increase* Decrease* -0.18 Increase** Decrease** -0.33 Increase** Decrease 

Food 0.29 Not change Not change 0.27 Increase** Decrease 0.26 Not change** Not change* 

Non-food 0.04 Increase Decrease -0.46 Not change** Decrease 0.10 Increase Increase 

PPI 0.82 Increase Increase** 0.68 Increase Decrease** 0.56 Increase** Increase 

*  Not significant at the 95 % confidence interval.   

**  Not significant at the 90 % confidence interval.   

*** Sum of the ρt s, which are significant at the 90% confidence interval.
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3.  Conclusion and Policy Implications 

Using the formerly unexplored information available from sectoral price data, 

this paper has offered new methods to help demonstrate price pressures in the 

economy and has expanded the understandings on the changing process of price 

pressure in Thailand in particular on the speed of price and inflation adjustments.   

 The newly proposed alternative indicators, the Kalman’s underlying price 

pressure indicator and the trends of CPI-PPI ratios, have demonstrated to be both 

beneficial to inflation forecasting. It is discovered that they provide important 

emerging signs of price pressure not captured by traditional indicators in the presently 

low inflation environment. 

The new complimentary indicator is constructed to extract the common trend 

among all price series by assigning time-varying weights to each price to minimize 

the sum of idiosyncratic shocks in each period. It is found to be especially useful 

when prices of some sectors with high expenditure weights do not move in line with 

the common trend of the remaining sectors. However, its main drawback is the lack of 

transparency in communicating to the public as it involves econometric technicality. 

In this study, this indicator moves in line with headline and core inflation, and for the 

past few years, has lied between the two inflations, reflecting higher price pressure 

than that indicated by core inflation. 

Furthermore, the study regarding relative CPI-PPI trends reveals that overall 

producer prices have risen more quickly than overall consumer prices for the past 5-6 

years, implying that retailers have been adjusting their prices proportionally less than 

the price increase in their cost of products bought from producers. This reflects 

greater competition and increasing productivity in the retail business. However, it 

suggests that the upward risk of price pressure in the economy is likely to increase 

unless positive factors such as the increase in productivity or the elevated intensity of 

competition continues to outweigh the hidden rising pressure. 

Other than the difference in magnitude of price increases, the study finds that 

producer and consumer prices are also different in terms of the frequency of 

adjustment. The investigation using price data in the CPI and PPI baskets shows that, 

in contrast to no change in frequency of producer price adjustments between the pre- 

and post-crisis periods, the overall and sectoral prices of consumer goods adjusted 
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less frequently in the post-crisis period. The changing frequencies of price adjustment 

vary from sector to sector as different sectors are affected differently by various 

environmental factors. For example, some prices in the sectors affected by exchange 

rate volatility such as the traded good sector have adjusted more frequently although 

the overall prices have been adjusted less frequently. Moreover, for those with 

infrequent price adjustments, once adjusted they tended to increase sharply pre-crisis.  

More importantly, the findings from the econometric tests for inflation 

persistence showed that the overall and sectoral inflation are not persistent once 

dummies representing structural changes are introduced. Inpersistence of inflation 

found crucially implies that once affected by any one-time shock inflation tends to 

quickly return to the pre-shock period level. Hence, very active discretionary 

monetary policy is not needed for keeping on-going inflation within the target range. 

At the same time, increasing credibility of the inflation targeting monetary regime 

helps anchoring the inflation expectation to the target range. Hence, it helps 

quickening the adjustment process of inflation after shocks back to the expectation 

level. The two working forces, the low inflation persistence (the fast speed of inflation 

adjustment to shocks) and the increasing credibility of the inflation targeting 

monetary regime, therefore, have been mutually reinforcing each other. 

Nevertheless, it should be noted here that the sample period used in the test 

partly covers the fixed exchange rate regime period where shocks to aggregate 

demand are largely absorbed by current account adjustments and, therefore, only 

partially affect inflation. In this regard, during the current up-turn of the economic 

cycle, monetary authorities should pay close attention to whether the discovered fast 

adjustment speed of inflation will still prevail going forward.      

Further extensions of this study for a clearer big picture of the inflation 

process can be of many folds. Firstly, concerning the Kalman’s inflation index, an 

improvement can be explored by including forward-looking inflation indicators such 

as asset prices in the development of a leading inflation trend. This will reduce gaps 

and delays of indicators in indicating price pressures, due to the exclusion of 

information about inflation trends embedded in excluded key components. 

Secondly, to further explore the extent of the impacts of competition, 

productivity and new monetary policy regime of inflation targeting on price-setting 
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behaviors and the inflation process, a multivariate approach might help clarify their 

relative influences.  

Thirdly, in order to obtain the appropriate policy response to a specific shock, 

it is necessary to distinguish shocks and understand their effects on inflation.19 This 

task although difficult is certainly useful and therefore is worthwhile for further 

exploration. In addition, the nature of shocks should be explored and differentiated as 

their effects on the speed of inflation adjustment to shocks may differ, and therefore, 

have different policy implications.  

Finally, how wage rigidity links to firms’ price setting behavior and inflation 

process in Thailand is another subject worth a serious research effort. This is because 

wage rigidity is one of the major factors influencing the price adjustment process. 

Specifically relating to this study, further exploration on wage rigidity should help 

one understand the extent of its impact on the changing frequency of price adjustment 

in Thailand not covered here. 

 

                                                 
19 Our findings did not distinguish the differences of the speed of inflation to different kinds of shocks. 

Therefore, the implication on policy response is generalized for all kinds of shocks. 



 

 34 

 

 

References 

Anderson, P. S and W L Wascher (2000), “Understanding the recent behaviour of 

inflation: An empirical study of wage and price developments in eight countries”, BIS 

Working paper no. 3.  

Aucremanne, L. and E. Dhyne (2004), “How frequently do prices change? Evidence 

based on the micro data underlying the Belgian CPI”, ECB Working paper no. 331.    

Batini, N. (2002), “Euro area inflation persistence”, ECB Working paper no. 201. 

Batini, N. and E. Nelson (2001), “The lag from monetary policy actions to 

inflation:Friedman revisited”, International Finance, 4(3), page 381–400. 

Burstein, A., “Inflation and Output Dynamics with State Dependent Pricing 

Decisions”, 2002, manuscript, University of Michigan. 

Bils, M. and P. Klenow (2002), “Some evidence on the importance of sticky prices”, 

NBER Working paper no. 9069. 

Bowdler, C. and E. S. Jansen (2004), “A markup model of inflation for the Euro 

area”, ECB Working paper no. 306.  

Bryan, M. F., S. G. Cecchetti and R. O’Sullivan (2002), “Asset prices in the 

measurement of inflation”, NBER Working paper no. 8700.   

Buddhari, A. and V. Chensavasdijai (2003), “Inflation dynamics and its implications 

for monetary policy”, Bank of Thailand symposium 2003.  

Calvo, G. (1983), “Staggered prices in a utility-maximizing framework”, Journal 

ofMonetary Economics, 12(3), page 383–98. 

Caplin, A. and J. Leahy (1997), “Aggregation and optimization with state-

dependentPricing”, Econometrica, 65, page 601-23. 

Caplin, A. and D. Spulber (1987), “Menu-costs and the neutrality of money”, 

Quarterly of Journal of Economics, 102, page 703-26. 



 

 35 

 

 

Cecchetti, S. and G. Debelle (2004), “Has the Inflation Process Changed?”, BIS 

Conference on "Understanding Low Inflation and Deflation", 2004 

Chari, V., P. Kehoe and E. McGrattan (2000), “Sticky price models of the business 

cycle: Can the contract multiplier solve the persistence problem”, Econometrica, 

68(5), page. 1151-79.   

Christiano, L., M. Eichenbaum, and C. Evans (2001), “Nominal Rigidities and the 

Dynamic Effects of a Shock to Monetary Policy”, NBER Working Paper No. w8403.  

Clark, T. (2003), “Disaggregated evidence on the persistence of consumer 

priceInflation”, Federal Reserve Bank of Kansas City Working paper no. 03-11. 

Debelle, G. and J. Wilkinson (2002), “Inflation targeting and the inflation 

process:Some lessons from an open economy”, Reserve Bank of Australia Research 

Discussion Paper 2002-01. 

Demers, F. (2003), “The Canadian Phillips curve and regime shifting”, Bank of 

Canada Working paper no. 2003-32. 

Dias, M., D. Dias and P. D. Neves (2004), “Stylised features of price setting 

behaviour in Portugal: 1992-2001”, ECB Working paper no. 332. 

Dotsey, M., R.G. King, and A. L. Wolman, 1999, “State-Dependent Pricing and the 

General Equilibrium Dynamics of Money and Output”, Quarterly Journal of 

Economics, 114(2), May, pages 655-90. 

Eichenbaum, M. and J. Fisher (2003), “Testing the Calvo model of sticky prices”, 

Economic Perspectives, 27(No.2 2nd Quarter).   

Erceg, C. and A. Levin (2003), “Imperfect credibility and inflation persistence”, 

Journal of Monetary Economics, 50(4), page 915-44. 

Fuhrer, J. and G. Moore (1995), “Inflation persistence”, Quarterly Journal of 

Economics, 110, page 127–59. 

Gali, J. and M. Gertler (2000), “Inflation dynamics: A structural econometric 

analysis”, NBER Working paper no. 7551. 



 

 36 

 

 

Griffiths, M. and R. Poshyananda (2000), “Core inflation in Thailand: Issues, 

measurement and policy implications”, Bank of Thailand symposium 2000.  

Leith, C. and J. Malley (2003), “A sectoral analysis of price-setting behavior in US 

manufacturing industries”, CESifo Working paper no. 984.  

Levin, A. and J. Piger (2003), “Is inflation persistence intrinsic in industrial 

economies?”, Federal Reserve Bank of St. Louis Working paper 2002-023, updated 

version. 

Lucas, R. (1972), “Expectations and the neutrality of money”, Journal of Economic 

Theory, 4, page 103-24. 

Marques, C. R. (2004), “Inflation persistence: facts or artefacts”, ECB Working paper 

no. 371.   

O’Reilly, G. and K. Whelan (2004), “Has Euro-area inflation persistence changed 

overtime?”, ECB Working paper no. 335. 

Office of the National Economic and Social Development Board (1998), Input-output 

table of Thailand 1998.  

Perron, P. (1989), “The great crash, the oil-price shock, and the unit-root hypothesis”, 

Econometrica, 57, page 1361-1401 

Roberts, J. (1997), “Is inflation sticky?”  Journal of Monetary Economics, 39, page  

173-96. 

Roberts, J. (1998), “Inflation expectations and the transmission of monetary policy”, 

Federal Reserve Board, Finance and Economics Discussion Paper no.  

1998-43. 

Rotemberg, J. and M. Woodford, 1997, “An Optimization-Based Econometric: 

Framework for the Evaluation of Monetary Policy”, National Bureau of Economic 

Research Macroeconomics Annual.  

Rudd, J. and K. Whelan (2001), “New tests of the New-Keynesian Phillips curve”, 

Federal Reserve Board, Finance and Economics Discussion Series no. 2001-30. 



 

 37 

 

 

Stock, J. H. and M. Watson (1989), “New indexes of coincident and leading economic 

indicators” in Blanchard and Fischer (eds.), NBER Macroeconomics Annual, page. 

352-94.  

Stock, J. H. and M.  Watson (2001), “Forecasting output and inflation: The role of 

asset prices”, NBER Working paper no. 8180.   

Sun, T. (2004), “Forecasting Thailand’s core inflation”, IMF Working paper no. 

WP/04/90.   

Taylor, J. (1980), “Aggregate dynamics and staggered contracts”, Journal of Political 

Economy, 88, page 1-24. 

Taylor, J. (1998), “Monetary policy guidelines for unemployment and inflation 

stability” in J Taylor and R Solow (eds.), Inflation, Unemployment, and Monetary 

Policy, Cambridge: MIT Press. 

Taylor, J. (1999), “Staggered price and wage setting in macroeconomics”, Chapter 15 

in J Taylor and M Woodford (eds), Handbook of Macroeconomics, Elsevier. 

Taylor, J. (2000), “Low inflation, pass-through, and the pricing power of firms”, 

European Economic Review, 44, page 1389–1408. 

Woodford, M. (2003), Interest and Prices: Foundations of a Theory of Monetary 

Policy, Princeton University Press. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 38 

 

 

                                                                                                                                            
 




