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Regarding the recent switch from the fixed base price index to the chained-type price 
index in many countries, we examine important issues including the selection of the weight 
to produce more accurate chained-type price indices and to maintain statistical consistency 
in the time series of a price index in this study. We determine that the actual weight from 
year t-3 data better produces a more correct chained-type producer price index at t between 
two available methods of selecting the weights. This weighting method also provides 
generally better statistical consistency and stability for the chained-type producer price index. 
We also compare the MAE and RMSE of the price equations of the fixed base and chain 
indices. Both the unit root test and comparison of the model performance evaluation reveal 
no critical difference, thus confirming a stability over the two indices. In particular, the 
substitutability of the chain index for the fixed base index is highly obtained, regardless of 
the time horizon. Overall, we can confidently assert that the chain index provides a statistical 
consistency and stability over a fixed base index. 
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1.  INTRODUCTION 
 
As stabilization of price levels is the most important objective for central banks, the 

measurement of an accurate price index is a critical task for them. However, it has been 
determined that existing price indices based on the Laspeyres method have an upward 
bias resulting from the fixed weight for every five years. As a consequence, many 
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advanced countries have adopted chained-type indices to attenuate the problem 
presented by the Laspeyres method. 

As a chained-type price index re-sets the base year each year, it can mitigate the 
upward bias problem in the Laspeyres index, which becomes increasingly serious as the 
timing of the price index moves further and further away from the base year, and can 
reflect drastic fluctuations of prices in a more timely manner. 1  Additionally, 
re-organizing price indices via the chained-type method can provide organizational 
consistency with Gross Domestic Production (GDP), which has already adopted the 
chained-type indexation method in many countries. Thus, the proper method of 
computing a chained-type price index is a critical issue for central banks or government 
agents, which measure and report price indices.  

In order to generate more accurate chained-type price indices, however, many points 
must be considered when a chained-type price index is adopted. Those include the 
following: i) Although it is ideal to use the previous year’s weights for the computation 
of the chained-type index, the use of the previous year’s weights is not possible due to 
the time required for the collection and management of the data for the weights. As a 
result, central banks must select a feasible base year for the weights among the options 
available. ii) Since different weights are employed for the t-1 year’s December and t 
year’s January, there tends to be a jump in the series of a chained-type price index 
between December and January, which may not be related to price fluctuations over 
those two months. This problem is frequently referred as the step problem. iii) As a 
method to compute price index changes from the Laspeyres index to the chained-type 
index, the statistical properties of the price index may also change. Even though these 
problems are important issues in the production of an accurate chained-type price index, 
it is surprising that few studies have addressed these issues. A few exceptions to the rare 
consideration of chained-typed indices are the studies of Lee (2002) and Lee (2009). Lee 
(2002) experimentally compiled real GDP of Korea using the chain weighted method 
before its official introduction and assessed the relevance of chain-weighted real GDP. 
He attempted to determine whether major revisions of growth rate due to introduction of 
chain-typed GDP altered the patterns of economic fluctuation and economic 
co-movement. Lee (2009) assessed structural changes in business cycle after the 
introduction of chain-typed GDP and its statistical consistency over the fixed base GDP. 

 
1 The Laspeyres index and the chained-type index can be expressed mathematically as follows: The 

Laspeyres index can be written as 
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He concluded that the chained-type GDP could be substituted for fixed base GDP. 
However Lee (2002, 2009) did not mention a chain-typed price deflator. 

In this study, we investigate the above-mentioned issues, such as the selection of 
weight to produce a more correct chained-type price index and to maintain statistical 
consistency in a price index series using the producer price index. Among many price 
indices, providing an accurate producer price index is particularly important because the 
producer price index helps central banks correctly perceive the current economic status, 
and helps private firms and producers make rational decisions for forward contracts or 
unit cost computation. In this study we attempt to determine the best method to compute 
the weights among feasible options (the actual weights in year t-3 and the estimated 
weights in year t-2) in measuring the producer price index, how to mitigate the step 
problem, and whether the time series characteristics of the producer price index are 
influenced by the transition from the Laspeyres producer price index to the chained-type 
producer index. In order to answer these questions, the paper is organized as follows. 
Section 2 compares the accuracy of the chain-typed producer price index when the 
actual weights in year t-3 are used and when the estimated weights in year t-2 are used, 
employing the Diebold-Mariano test statistics. Section 3 examines whether the time 
series characteristics of the producer price index are affected when the chained-type 
index is introduced. Section 4 provides concluding remarks. 

 
 
22..    CCOOMMPPAARRIISSOONN  OOFF  MMEETTHHOODDSS  TTOO  CCOOMMPPUUTTEE  TTHHEE  CCHHAAIINNEEDD--TTYYPPEE  

PPRROODDUUCCEERR  PPRRIICCEE  IINNDDEEXX  
 
Many advanced countries have already employed the chained-type producer index to 

substitute for the Laspeyres producer index, and many developing countries are 
interested in such switching in computing the producer price index. Although it is the 
optimal method for using the previous year’s weights for the computation of the 
chained-type index, the use of the previous year’s weights is infeasible due to the time 
required for the collection and management of the data for the weights. As a 
consequence, central banks need to consider the best method of selecting the weights 
among feasible options. Table 1 shows the list of OECD countries that have already 
employed the chained-type producer index and two currently adopted ways to determine 
the weights. One of these ways involves the use of the actual weights in year t-3, and the 
other involves using the estimated weights in year t-2. As is shown in Table 1, the 
former method is employed by most countries, such as Japan and Sweden, whereas the 
latter method is used in Norway. Even if there are two distinct ways to compute the 
chained-type producer price index depending on which weights are employed, it is 
surprising to see that no rigorous studies have been conducted to determine which 
weight can generate more accurate producer price indices. This section addresses this 
question by comparing the accuracy of the two different chained-type producer indices 
according to the weights. 
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Table 1.  List of OECD Countries with Chained-Type Producer Price Index 
CCoouunnttrriieess  wwhhiicchh  hhaavvee  aallrreeaaddyy  aaddoopptteedd   

tthhee  cchhaaiinneedd  ttyyppee  pprroodduucceerr pprriiccee iinnddeexx 
CCoouunnttrriieess  wwhhiicchh  ppllaann  ttoo  aaddoopptt  

tthhee  cchhaaiinneedd--ttyyppee  pprroodduucceerr  pprriiccee  
iinnddeexx iinn  22001100 tt--33  AAccttuuaall WWeeiigghhttss tt--22 EEssttiimmaatteedd WWeeiigghhttss

AAuussttrriiaa,,  AAuussttrraalliiaa,,  BBeellggiiuumm,,  
HHuunnggaarryy,,  IIcceellaanndd,,  JJaappaann,, 

TTuurrkkeeyy,,  SSwweeddeenn 

NNoorrwwaayy IIttaallyy,,  FFrraannccee 

 
 
We designate as Method 1 the method used to compute the chained-type producer 

price index in year t using the actual weights in year t-3, and designate Method 2 the 
method used to compute the chained-type producer price index in year t using the 
estimated weights in year t-2.2 Additionally, we set the ex post chained-type producer 
price index computed by the use of actual weights in year t-2 as the benchmark case. 
Note that the benchmark case is not feasible in practice due to the time required for the 
collection and management of the data. Our strategy to compare those two methods is to 
determine which method is relatively closer to the benchmark case. In other words, we 
compare the average gap between Method 1 and benchmark case with the average gap 
between Method 2 and benchmark case. 

 
2.1.  Data 
 
We use the time series data for the producer price index in this analysis. That is, we 

use the chained-type producer price index computed by the benchmark methodology, the 
chained-type producer price index computed by Method 1, and the chained-type 
producer price index computed by Method 2. The sample period is 2005.1 - 2010.8 and 
the starting time is dictated by the availability of the above series by the Bank of Korea.3 
In an effort to overcome drawbacks from the relatively short time series data, we utilize 
not only the aggregate producer price index but also the indices for sub-division items 
which are constituents of the aggregate producer price index. The lists of sub-division 
items at various division levels are provided in Tables 2, 3, and 4. 

 
 
 
 
 

 
2 The Bank of Korea extends quantity results in Mining and Manufacturing Survey using surveyed growth 

rates in Monthly Survey of Mining and Manufacturing. That is, the values based on these two surveys are 

used as the estimated weights in Method 2. 
3 All data series in this study are provided by the Bank of Korea. 
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Table 2.  Classification for Aggregate Producer Price Index, 
1 Digit, and 3 Digit Level Producer Price Indices at Bank of Korea 

DDiiggiitt  LLeevveell DDiiggiitt  CCooddee PPPPII 
AAggggrreeggaattee  PPrroodduucceerr  

PPrriiccee  IInnddeexx 
WW All 

11  DDiiggiitt 2 MMiinniinngg PPrroodduuccttss 
3 IInndduussttrriiaall PPrroodduuccttss 

33  DDiiggiitt 201 MMiinneerraall FFuueellss 
202 NNoonn--mmeettaalllliicc MMiinneerraall PPrroodduuccttss 
301 FFoooodd PPrroodduuccttss,, BBeevveerraaggeess && TToobbaaccccoo 
302 TTeexxttiillee PPrroodduuccttss && AAppppaarreell 
303 LLeeaatthheerr PPrroodduuccttss && FFoooottwweeaarr 
304 WWoooodd && WWoooodd PPrroodduuccttss 
305 PPuullpp,, PPaappeerr PPrroodduuccttss && PPuubblliiccaattiioonnss 
306 CCookkee && PPeettrroolleeuumm PPrroodduuccttss 
307 CChheemmiiccaall MMaatteerriiaallss && PPrroodduuccttss 
308 DDrruuggss && PPhhaarrmmaacceeuuttiiccaallss 
309 RRuubbbbeerr && PPllaassttiicc PPrroodduuccttss 
310 NNoonn--mmeettaalllliicc MMiinneerraall PPrroodduuccttss 
311 BBaassiicc MMeettaall PPrroodduuccttss 
312 PPrroocceesssseedd MMeettaall PPrroodduuccttss 
313 EElleeccttrroonniicc  CCoommppoonneennttss,,  CCoommppuutteerrss,,  RRaaddiioo,,  

TTeelleevviissiioonn && CCoommmmuunniiccaattiioonn EEqquuiippmmeenntt 
314 MMeeddiiccaall AApppplliiaanncceess,, PPrreecciissiioonn && OOppttiiccaall  IInnssttrruummeennttss 
315 EElleeccttrriicc IInnssttrruummeennttss 
316 OOtthheerr MMaacchhiinneerryy && EEqquuiippmmeenntt 
317 MMoottoorr VVeehhiicclleess && GGeenneerraall TTrraannssppoorrttaattiioonn  EEqquuiippmmeenntt 
318 OOtthheerr FFuurrnniittuurree && IInndduussttrriiaall PPrroodduuccttss 

 

 
Table 3.  Classification at 4 Digit Level PPI at Bank of Korea 

DDiiggiitt  CCooddee PPPPII DDiiggiitt  CCooddee PPPPII 

33001111 PPrreeppaarreedd  FFooooddss 33111111 BBaassiicc IIrroonn && SStteeeell 

33001122 BBeevveerraaggeess 33111122 BBaassiicc NNoonn--ffeerrrroouuss MMeettaall  PPrroodduuccttss 

33001133 FFeeeeddss 33111133 CCaasstt MMeettaall PPrroodduuccttss 

33001144 TToobbaaccccoo  PPrroodduuccttss 33112211 SSttrruuccttuurraall MMeettaall PPrroodduuccttss 

33002211 YYaarrnnss  &&  TThhrreeaaddss 33112222 FFoorrggeedd,,  SSttaammppeedd  &&  PPrreesssseedd  MMeettaall

PPrroodduuccttss 

33002222 TTeexxttiillee  FFaabbrriiccss 33112233 HHaanndd TToooollss && GGeenneerraall HHaarrddwwaarree 

33002233 TTeexxttiillee  FFaabbrriicc  PPrroodduuccttss 33112244 MMeettaall FFaasstteenneerrss && SSccrreewwss 

33002244 OOtthheerr  TTeexxttiillee  PPrroodduuccttss 33112255 WWiirree PPrroodduuccttss 
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33002255 AAppppaarreell 33112266 MMeettaall SSpprriinnggss 

33003311 LLeeaatthheerr  &&  LLeeaatthheerr  PPrroodduuccttss 33112277 MMeettaall CCaannss && CCoonnttaaiinneerrss 

33003322 FFoooottwweeaarr 33112288 OOtthheerrss 

33004411 WWoooodd 33113311 SSeemmii--ccoonndduuccttoorrss 

33004422 WWoooodd  PPrroodduuccttss 33113322 EElleeccttrroonniicc CCoommppoonneennttss 

33005511 PPuullpp,, PPaappeerr  &&  PPaappeerr  PPrroodduuccttss 33113333 CCoommppuutteerrss aanndd PPeerriipphheerraallss 

33005522 PPuubblliiccaattiioonnss 33113344 CCoommmmuunniiccaattiioonn EEqquuiippmmeenntt  &&  AAppppaarraattuuss 

33006611 CCookkee OOvveenn  PPrroodduuccttss 33113355 VViiddeeoo && AAuuddiioo AAppppaarraattuuss 

33006622 PPeettrroolleeuumm  PPrroodduuccttss 33114411 MMeeddiiccaall AApppplliiaanncceess && IInnssttrruummeennttss 

33007711 BBaassiicc  CChheemmiiccaallss 33114422 MMeeaassuurriinngg,,  TTeessttiinngg  &&  NNaavviiggaattiioonnaall  

IInnssttrruummeennttss 

33007722 FFeerrttiilliizzeerrss 33114433 EEyyeeggllaassss,,  PPhhoottooggrraapphhiicc  EEqquuiippmmeenntt  && 

OOppttiiccaall IInnssttrruummeennttss 

33007733 SSyynntthheettiicc  RRuubbbbeerr  &&  PPllaassttiicc  

MMaatteerriiaallss 
33114444 WWaattcchheess  &&  CClloocckkss 

33007744 SSooaappss,,  DDeetteerrggeennttss  &&  TTooiilleettrriieess 33115511 EElleeccttrriicc  MMoottoorrss,,  GGeenneerraattoorrss  &&  

TTrraannssffoorrmmeerrss 

33007755 OOtthheerr  CChheemmiiccaall  PPrroodduuccttss 33115522 BBaatttteerriieess && AAccccuummuullaattoorrss 

33007766 MMaann--mmaaddee  FFiibbeerrss 33115533 IInnssuullaatteedd WWiirreess && CCaabblleess 

33008811 HHuummaann  PPhhaarrmmaacceeuuttiiccaallss 33115544 EElleeccttrriicc LLaammppss && LLiigghhttiinngg  EEqquuiippmmeenntt 

33008822 VVeetteerriinnaarryy  DDrruuggss 33115555 HHoouusseehhoolldd AApppplliiaanncceess 

33008833 OOtthheerr  DDrruuggss  PPhhaarrmmaacceeuuttiiccaallss 33115566 OOtthheerr EElleeccttrriicc DDeevviicceess 

33009911 RRuubbbbeerr  PPrroodduuccttss 33116611 GGeenneerraall PPuurrppoossee MMaacchhiinneerryy 

33009922 PPllaassttiicc  PPrroodduuccttss 33116622 SSppeecciiaall PPuurrppoossee MMaacchhiinneerryy 

33110011 GGllaassss &&  GGllaassss  PPrroodduuccttss 33117711 MMoottoorr VVeehhiicclleess 

33110022 CCeerraammiicc  WWaarree 33117722 OOtthheerr TTrraannssppoorrttaattiioonn EEqquuiippmmeenntt 

33110033 SSttrruuccttuurraall  CCllaayy  PPrroodduuccttss 33118811 FFuurrnniittuurree 

33110044 CCeemmeenntt  &&  LLiimmee  PPrroodduuccttss 33118822 OOtthheerr IInndduussttrriiaall PPrroodduuccttss 

33110055 OOtthheerr  NNoonn--mmeettaalllliicc  MMiinneerraallss

 

 
Table 4.  Classification at 5 Digit Level PPI at Bank of Korea 

DDiiggiitt  CCooddee PPPPII   DDiiggiitt  CCooddee PPI  

2200110011 AAnntthhrraacciittee 3300992266 PPllaassttiicc  HHoouusseehhoolldd  PPrroodduuccttss 

2200110022 BBrriiqquueettss  &&  NNaattuurraall  ggaass 3300992277 OOtthheerr  PPllaassttiicc  PPrroodduuccttss 

2200220011 SSttoonnee,,  SSaanndd  &&  CCllaayy 3311001111 BBaassiicc  &&  PPrroocceesssseedd  GGllaassss  PPrroodduuccttss 

2200220022 OOtthheerr  NNoonn--mmeettaalllliicc  MMiinneerraall

PPrroodduuccttss 
3311001122 GGllaassss  CCoonnttaaiinneerrss 

3300111111 PPrroocceesssseedd  MMeeaatt  PPrroodduuccttss 3311004411 CCeemmeenntt 

3300111122 PPrroocceesssseedd  MMaarriinnee  PPrroodduuccttss 3311004422 LLiimmee 
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3300111133 PPrroocceesssseedd  FFrruuiittss  &&  VVeeggeettaabblleess 3311004433 CCeemmeenntt && CCoonnccrreettee PPrroodduuccttss 

3300111144 OOiillss &&  FFaattss 3311111111 IIrroonn && SStteeeell MMaatteerriiaallss 

3300111155 DDaaiirryy PPrroodduuccttss 3311111122 SSeemmiiffiinniisshheedd SStteeeell PPrroodduuccttss 

3300111166 CCeerreeaallfflloouurr,,  SSttaarrcchheess,,  SSuuggaarr  &&  

SSwweeeetteenneerrss 
3311111133 HHoott--rroolllleedd  SStteeeell  PPrroodduuccttss 

3300111177 BBaakkeerryy  PPrroodduuccttss,,  SSwweeeettss  &&  

NNooooddlleess 
3311111144 CCoolldd--rroolllleedd  SStteeeell  PPrroodduuccttss 

3300111188 CCoonnddiimmeennttss  &&  FFoooodd  AAddddiittiivveess 3311111155 SStteeeell WWiirree 

3300111199 OOtthheerr PPrreeppaarreedd  FFooooddss 3311111166 SStteeeell PPiippeess 

3300112211 AAllccoohhoolliicc  BBeevveerraaggeess 3311111177 CCooaatteedd oorr OOtthheerrwwiissee SSuurrffaaccee--ttrreeaatteedd  SStteeeell 

3300112222 NNoonn--aallccoohhoolliicc  BBeevveerraaggeess 3311112211 NNoonn--ffeerrrroouuss MMeettaall MMaatteerriiaallss 

3300113311 CCoommppoouunndd  FFeeeeddss 3311112222 RRoolllleedd,,  DDrraawwnn  &&  EExxttrruuddeedd  PPrroodduuccttss  ooff

CCooppppeerr 

3300113322 MMiisscceellllaanneeoouuss  FFeeeeddss 3311112233 RRoolllleedd,,  DDrraawwnn  &&  EExxttrruuddeedd  PPrroodduuccttss  ooff

AAlluummiinnuumm 

3300221111 CCoottttoonn  YYaarrnnss 3311113311 CCaasstt IIrroonn && SStteeeell PPrroodduuccttss 

3300221122 WWoorrsstteedd  &&  WWoooolleenn  YYaarrnnss 3311113322 NNoonn--ffeerrrroouuss CCaasstt MMeettaall  PPrroodduuccttss 

3300221133 SSyynntthheettiicc  FFiibbeerr  YYaarrnnss 3311221111 MMeettaall DDoooorrss && RReellaatteedd  AArrttiicclleess 

3300221144 TThhrreeaaddss 3311221122 OOtthheerr SSttrruuccttuurraall MMeettaall PPrroodduuccttss 

3300222211 SSyynntthheettiicc  FFiibbeerr  FFaabbrriiccss 3311222211 FFoorrggeedd MMeettaall PPrroodduuccttss 

3300222222 CCoottttoonn  FFaabbrriiccss 3311222222 PPrreesssseedd && SSttaammppeedd MMeettaall  PPrroodduuccttss 

3300222233 WWoorrsstteedd  &&  WWoooolleenn  FFaabbrriiccss 3311331111 EElleeccttrroonniicc IInntteeggrraatteedd CCiirrccuuiittss 

3300222244 OOtthheerr TTeexxttiillee  FFaabbrriiccss 3311331122 SSeemmii--ccoonndduuccttoorrss 

3300223311 KKnniitttteedd  FFaabbrriiccss&&  AArrttiicclleess 3311332211 LLiiqquuiidd CCrryyssttaall DDiissppllaayy 

3300223322 OOtthheerr TTeexxttiillee  FFaabbrriicc  PPrroodduuccttss 3311332222 PPrriinntteedd CCiirrccuuiitt BBooaarrddss 

3300225511 MMeenn’’ss  AAppppaarreell 3311332233 EElleeccttrroonniicc TTuubbeess 

3300225522 WWoommeenn’’ss  AAppppaarreell 3311332244 EElleeccttrroonniicc CCaappaacciittoorrss 

3300225533 CChhiillddrreenn’’ss  AAppppaarreell 3311332255 EElleeccttrroonniicc RReessiissttoorrss 

3300225544 UUnnddeerrwweeaarr 3311332266 OOtthheerr EElleeccttrroonniicc CCoommppoonneennttss 

3300225555 OOtthheerr SShhiirrttss  &&  WWoorrkkiinngg CCllootthheess 3311333311 CCoommppuutteerrss 

3300225566 LLeeaatthheerr  GGaarrmmeennttss 3311333322 CCoommppuutteerr MMeemmoorryy SSttoorraaggee 

3300225577 FFuurr  GGaarrmmeennttss 3311333333 CCoommppuutteerr IInnppuutt OOuuttppuutt  SSyysstteemm 

3300225588 AAppppaarreell  AAcccceessssoorriieess 3311334411 WWiirree TTeelleeccoommmmuunniiccaattiioonn  IInnssttrruummeennttss 

3300331111 LLeeaatthheerr 3311334422 WWiirreelleessss TTeelleeccoommmmuunniiccaattiioonn  IInnssttrruummeennttss 

3300331122 LLeeaatthheerr  &&  LLeeaatthheerr  PPrroodduuccttss 3311335511 TTeelleevviissiioonn RReecceeiivveerrss 

3300332211 LLeeaatthheerr  FFoooottwweeaarr 3311335522 SSoouunndd RReeccooddeerr && PPllaayyeerr 

3300332222 OOtthheerr FFoooottwweeaarr 3311335533 RRaaddiioo RReecceeiivveerrss  

3300441111 LLuummbbeerr 3311335544 OOtthheerr  RRaaddiioo  &&  TTeelleevviissiioonn  RReecceeiivviinngg  

EEqquuiippmmeenntt,, AAuuddiioo && VViiddeeoo  AAppppaarraattuuss 

3300441122 SSuurrffaaccee  PPrroocceesssseedd  WWoooodd PPrroodduuccttss 3311551111 EElleeccttrriicc MMoottoorrss && GGeenneerraattoorrss 

3300442211 PPllyywwoooodd  &&  RReeccoonnssttiittuutteedd WWoooodd 3311551122 TTrraannssffoorrmmeerrss 
30422 OOtthheerr WWoooodd  PPrroodduuccttss 31513 SSwwiittcchhiinngg,, PPrrootteeccttiinngg && CCoonnnneeccttiinngg  AAppppaarraattuuss 
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30511 Pulp 31514 EElleeccttrriicciittyy DDiissttrriibbuuttiioonn &&  CCoonnttrrooll  BBooaarrddss 
30512 Paper & Paperboard 31515 OOtthheerr EElleeccttrriicc SSwwiittcchh AAppppaarraattuuss 
30513 Paper & Paperboard Containers 31541 EElleeccttrriicc BBuullbbss && LLaammppss 
30514 Paper Products For Office Use 31542 LLiigghhttiinngg  EEqquuiippmmeenntt,,  OOffffiiccee  &&  

CCoommmmeerrcciiaall UUssee 
30515 Sanitary Paper Products 31543 LLiigghhttiinngg  &&  EElleeccttrriiccaall  EEqquuiippmmeenntt  FFoorr

VVeehhiicclleess 
30516 Other Paper Products 31551 HHoouusseehhoolldd EElleeccttrriicc AApppplliiaanncceess 
30521 Books 31552 NNoonn--EElleeccttrriicc DDoommeessttiicc  HHeeaatteerr 
30522 Newspapers & Periodicals 31553 NNoonn--EElleeccttrriicc DDoommeessttiicc  CCooookkeerr 
30523 Reproductions of Recorded Media 31611 IInntteerrnnaall CCoommbbuussttiioonn EEnnggiinneess  &&  MMoottoorrss 
30621 Refined Petroleum Products 31612 OOiill PPrreessssuurree MMaacchhiinneerryy 
30622 Liquefied Petroleum Gas 31613 MMeecchhaanniiccaall PPoowweerr TTrraannssmmiissssiioonn  EEqquuiippmmeenntt 
30623 Lubricating Oils & Greases 31614 IInndduussttrriiaall FFuurrnnaaccee 
30624 Other Petroleum Products 31615 IInndduussttrriiaall LLiiffttiinngg aanndd HHaannddlliinngg    EEqquuiippmmeenntt 
30711 Basic Petrochemicals 31616 IInndduussttrriiaall  RReeffrriiggeerraattoorrss  &&  RReeffrriiggeerraattiinngg

EEqquuiippmmeenntt 
30712 Other Basic Organic Chemicals 31617 AAiirr--ccoonnddiittiioonniinngg EEqquuiippmmeenntt 
30713 Basic Inorganic Chemicals 31618 OOtthheerr OOffffiiccee MMaacchhiinneerryy 
30714 Nuclear Fuel 31619 OOtthheerr GGeenneerraall PPuurrppoossee MMaacchhiinneerryy 
30715 Industrial Gases 31621 AAggrriiccuullttuurraall MMaacchhiinneerryy 
30716 Dyestuffs & Pigments 31622 MMaacchhiinnee TToooollss 
30731 Synthetic Rubber 31623 CCoonnssttrruuccttiioonn && MMiinniinngg  MMaacchhiinneerryy 
30732 Synthetic Resin 31624 TTeexxttiillee MMaacchhiinneerryy 
30741 Soaps & Detergents 31625 SSeemmiiccoonndduuccttoorr MMaacchhiinneess 
30742 Cosmetics 31626 OOtthheerr SSppeecciiaall PPuurrppoossee MMaacchhiinneerryy 
30751 Agricultural Chemicals 31711 PPaasssseennggeerr CCaarrss 
30752 Paints 31712 BBuusseess 
30753 Others(Other Chemical Products) 31713 TTrruucckkss && SSppeecciiaall PPuurrppoossee  MMoottoorr  VVeehhiicclleess 
30761 Synthetic Fibers 31714 MMoottoorr VVeehhiiccllee PPaarrttss aanndd  AAcccceessssoorriieess 
30911 Tires & Tubes 31811 CChhaaiirrss ffoorr TTrraannssppoorrttaattiioonn  EEqquuiippmmeenntt 
30912 Other Rubber Products 31812 WWoooodd FFuurrnniittuurree 
30921 Plastics in Primary Form 31813 MMeettaall FFuurrnniittuurree 
30922 Construction Plastic Products 31821 MMuussiiccaall IInnssttrruummeennttss && AAtthhlleettiicc  GGeeaarrss 
30923 Packaging Plastic Products 31822 DDoollllss && OOtthheerr TTooyyss 
30924 Industrial Plastic Products 31823 OOtthheerrss((OOtthheerr IInndduussttrriiaall  PPrroodduuccttss)) 
30925 Foamed Plastic Products 
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2.2.  Econometric Methodology 
 
The basic idea underlying the selection of a method to generate a relatively more 

accurate chained-type producer price index involves the comparison of the gap between 
the chained-type producer price index from Method 1 and benchmark case with the gap 
between the chained-type producer price index from Method 2 and benchmark case. 
Hence, we denote the difference between Method 1 and benchmark case for the 
chained-type producer price index of sub-division item i at time t as ite ,1 , the difference 

between Method 2 and benchmark case for the chained-type producer price index of 
sub-division item i at time t as ite ,2 . Also, let itz  denote the loss differential between 

two competing methods. That is, )()( ,1,2 ititit efefz  . If the loss function is quadratic, 

then 2
,1

2
,2 )()( ititit eez  . If the loss function is absolute, then ititit eez ,1,2  . itz  

can be decomposed as itiitz   , where i  is the sample mean of itz  for item 

level i.4 Then, the null hypothesis to address which method is relatively closer to the 
benchmark case can be tested by examining whether   (the average loss differential 
across smaller items) is significantly different from zero. As a result, the null hypothesis 
and the alternative hypothesis can be expressed as:  

 
0:0 H  and 0:1 H , 

 
where   is the average of i . 

To overcome the short sample size, we utilize not only the aggregate producer index 
series but also the panel data of the producer price indices for sub-division levels. Hence, 
the null hypothesis can be tested by constructing the following test statistics which is a 
variant of the Diebold-Mariano (1995) test statistics to compare the forecast ability of 
time series models: 
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, and )(zV  is the variance of z . Although z  can 

be straightforwardly computed, the computation of )(zV  requires careful consideration 

 
4 For the aggregate producer price index, we can omit the subscript i which indicates a sub-division item 

level. 
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due to possible serial correlations or cross-sectional correlations in it .5 In our analysis, 

serial correlations in it  may arise when Method 1 has consistently smaller/larger gap 

with the benchmark case as compared to Method 2. Also, cross-sectional correlations in 

it  may arise when common indicators across i are employed to estimate weights in 

Method 2. As a result, we allow serial correlations or cross-sectional correlation in it  

as much as possible. 
More specifically, we allow serial correlations in it  for the aggregate producer 

price index, 1 digit level producer price indices (producer price index for mining 
products and producer price index for industrial products), 3 digit level producer price 
indices, and 4 digit level producer price indices. We did not allow cross-sectional 
correlations for producer price indices at these levels because no common indicator is 
employed for the 1 digit level producer indices and only one common indicator is used 
for the 3 digit level indices.6 Although 5 common indicators are used for 65 producer 
price indices at the 4 digit level, we assume no cross-sectional correlation because the 
number of observations over time exceeds the number of observations across 
sub-division items at this level. That is, we allow serial correlations but assume no 
cross-sectional correlations when T>m. This assumption means that we implicitly 
assume that the law of large numbers works in the direction where greater number of  
observations are utilized in the analysis. Under the assumption that only serial 
correlations are allowed, )(zV  is computed as follows: 
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where 
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i

)0(ˆ2
ˆ 2  , and )0(ih  is the spectral density function at frequency zero 

for sub-division item level i. 7  The truncation lag in computing )0(ih  is chosen 

according to Andrews (1991). 
 
 

 
5 Pesaran et al. (2009) constructs a panel Diebold-Mariano test statistics assuming ),0(~ 2

iit iid  . 

6 This is shown in Table 5. The 3 digit producer price indices for which a common indicator is used to 

estimate year t-2 weights are ‘30924 industrial plastic products’ and ‘31543 lighting & electrical equipment 

for vehicles’. 
7 The spectral density function at frequency zero for sub-division i is an alternative representation of the 

variance of the sample mean of loss differentials for sub-division i because the spectral density function at 

frequency zero is equivalent to the autocovariance-generating function at the unity. 
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Table 5.  5 Digit PPI Using Common Indicators in Method 2 
CCooddee//IItteemm  NNaammee PPPPII  ccooddee PPPPII 

CCoommppoouunndd  FFeeeeddss 
((1100880077220000)) 

3300113311 CCoommppoouunndd FFeeeeddss 

3300113322 SSuubbssiiddiiaarryy FFeeeeddeerr** 

SSyynntthheettiicc  FFiibbeerr  YYaarrnnss 
((1133110099660000)) 

3300221133 SSyynntthheettiicc FFiibbeerr YYaarrnnss 

3300221144 TThhrreeaaddss 

KKnniitttteedd  UUnnddeerrwweeaarr 
((1144331122880000)) 

3300223311 KKnniitttteedd FFaabbrriiccss && AArrttiicclleess 

3300225544 UUnnddeerrwweeaarr 

SSaawwnnwwoooodd   
((1166111144770000)) 

3300441111 HHeemmlloocckk LLuummbbeerr 

3300441122 WWoooodd FFlloooorr BBooaarrddss 

MMaannuuffaaccttuurree  ooff  PPuullpp,,    
PPaappeerr  aanndd  PPaappeerrbbooaarrdd 
((1177110000000000)) 

3300551122 PPaappeerr && PPaappeerrbbooaarrdd 

3300551133 PPaappeerr && PPaappeerrbbooaarrdd CCoonnttaaiinneerrss 

3300551166 OOtthheerr PPaappeerr PPrroodduuccttss 

KKrraafftt  PPaappeerr 
((1177111166110000)) 

3300551122 PPaappeerr  &&  PPaappeerrbbooaarrdd 

3300551133 PPaappeerr && PPaappeerrbbooaarrdd CCoonnttaaiinneerrss 

MMaannuuffaaccttuurree  ooff  BBaassiicc  CChheemmiiccaallss 
((2200110000000000)) 

3300771111 BBaassiicc PPeettrroocchheemmiiccaallss 

3300771122 OOtthheerr BBaassiicc OOrrggaanniicc CChheemmiiccaallss 

3300771133 BBaassiicc IInnoorrggaanniicc CChheemmiiccaallss 

3300771144 NNuucclleeaarr FFuueell** 

3300771155 IInndduussttrriiaall GGaasseess 

3300771166 DDyyeessttuuffffss && PPiiggmmeennttss** 

SSyynntthheettiicc  RRuubbbbeerr 
((2200332277550000)) 

3300773311 SSyynntthheettiicc  RRuubbbbeerr 

3300773322 SSyynntthheettiicc RReessiinn 

BBeeaauuttyy  SSooaapp 
((2200443300440000)) 

3300774411 SSooaappss && DDeetteerrggeennttss 

3300774422 BBeeaauuttyy SSooaapp 

MMaannuuffaaccttuurree  ooff  PPllaassttiicc  PPrroodduuccttss 
((2222220000000000)) 

3300992211 PPllaassttiiccss iinn PPrriimmaarryy FFoorrmm 

3300992233 PPaacckkaaggiinngg PPllaassttiicc PPrroodduuccttss 

3300992244 IInndduussttrriiaall PPllaassttiicc PPrroodduuccttss 

3300992266 PPllaassttiicc  HHoouusseehhoolldd  PPrroodduuccttss 

PPllaassttiicc  PPaarrttss  aanndd  AAcccceessssoorriieess  ffoorr  MMoottoorr  VVeehhiiccllee
((2222223344880000)) 

3300992244 IInndduussttrriiaall PPllaassttiicc PPrroodduuccttss 

3311554433 LLiigghhttiinngg && EElleeccttrriiccaall EEqquuiippmmeenntt  FFoorr  VVeehhiicclleess 

CCeemmeenntt,,  LLiimmee,,  aanndd  PPllaassttiicc,,  eettcc   
((2233330000000000)) 

3311004422 LLiimmee** 

3311004433 CCeemmeenntt && CCoonnccrreettee PPrroodduuccttss 

PPrriimmaarryy  SStteeeell  PPrroodduuccttss 
((2244110000000000)) 

3311111111 IIrroonn && SStteeeell MMaatteerriiaallss 

3311111177 CCooaatteedd oorr OOtthheerrwwiissee SSuurrffaaccee--ttrreeaatteedd  SStteeeell 

BBaarr  SStteeeell 
((2244113399440000)) 

3311111133 HHoott--rroolllleedd  SStteeeell  PPrroodduuccttss 

3311111144 CCoolldd--rroolllleedd SStteeeell PPrroodduuccttss 

SStteeeell  PPiippeess 
((2244114411220000)) 

3311111166 SStteeeell PPiippeess 

3311111177 CCooaatteedd oorr OOtthheerrwwiissee SSuurrffaaccee--ttrreeaatteedd  SStteeeell 

CCaassttiinngg 
((2244334433880000)) 

3311113311 CCaasstt IIrroonn && SStteeeell PPrroodduuccttss 

3311113322 NNoonn--ffeerrrroouuss CCaasstt MMeettaall PPrroodduuccttss** 
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MMaannuuffaaccttuurree  ooff  OOtthheerr  MMeettaall  PPrroodduuccttss;;  
MMeettaall  WWoorrkkiinngg  SSeerrvviiccee  AAccttiivviittiieess 
((2255990000000000)) 

3311221122 OOtthheerr  SSttrruuccttuurraall  MMeettaall  PPrroodduuccttss 

3311222222 PPrreesssseedd  &&  SSttaammppeedd  MMeettaall  PPrroodduuccttss 

MMaannuuffaaccttuurree  ooff  CCoommppuutteerrss    
aanndd  PPeerriipphheerraall  EEqquuiippmmeenntt 
((2266330000000000))   

3311333322 CCoommppuutteerr MMeemmoorryy SSttoorraaggee 

3311333333 CCoommppuutteerr  IInnppuutt  OOuuttppuutt  SSyysstteemm 

LLiiqquuiidd  CCrryyssttaall  DDiissppllaayy 
((2266335511990000)) 

3311332266 OOtthheerr EElleeccttrriicc CCoommppoonneennttss 

3311333333 CCoommppuutteerr IInnppuutt OOuuttppuutt SSyysstteemm 

MMaannuuffaaccttuurree  ooff  TTeelleeccoommmmuunniiccaattiioonn  
aanndd  BBrrooaaddccaassttiinngg  AAppppaarraattuusseess 
((2266440000000000)) 

3311334411 WWiirree TTeelleeccoommmmuunniiccaattiioonn IInnssttrruummeennttss 

3311334422 WWiirreelleessss  TTeelleeccoommmmuunniiccaattiioonn  IInnssttrruummeennttss 

MMoobbiillee  PPhhoonnee((CCDDMMAA)) 
((2266445533550000)) 

3311333311 CCoommppuutteerrss 

3311334422 WWiirreelleessss TTeelleeccoommmmuunniiccaattiioonn IInnssttrruummeennttss 

MMaannuuffaaccttuurree  ooff  EElleeccttrroonniicc  VViiddeeoo    
aanndd  AAuuddiioo  EEqquuiippmmeenntt 
((2266550000000000)) 

3311335533 RRaaddiioo  RReecceeiivveerrss 

3311335544 OOtthheerr  RRaaddiioo  &&  TTeelleevviissiioonn  RReecceeiivviinngg  EEqquuiippmmeenntt,, 
AAuuddiioo && VViiddeeoo AAppppaarraattuuss 

TTrraannssffoorrmmeerrss 
((2288115588330000)) 

3311551122 TTrraannssffoorrmmeerrss 

3311551155 OOtthheerr EElleeccttrriicc SSwwiittcchh AAppppaarraattuuss 

FFlluuoorreesscceenntt  LLaammpp 
((2288446611220000)) 

3311554411 EElleeccttrriicc BBuullbbss && LLaammppss 

3311554422 LLiigghhttiinngg EEqquuiippmmeenntt,, OOffffiiccee && CCoommmmeerrcciiaall  UUssee** 

MMaannuuffaaccttuurree  ooff  DDoommeessttiicc  AApppplliiaanncceess 
((2288550000000000)) 

3311555511 HHoouusseehhoolldd EElleeccttrriicc AApppplliiaanncceess 

3311555522 NNoonn--eelleeccttrriicc DDoommeessttiicc HHeeaatteerr 

MMaannuuffaaccttuurree  ooff  GGeenneerraall  PPuurrppoossee  MMaacchhiinneerryy
((2299110000000000)) 

3311661166 IInndduussttrriiaall RReeffrriiggeerraattoorrss && RReeffrriiggeerraattiinngg  EEqquuiippmmeenntt 

3311661177 AAiirr--ccoonnddiittiioonniinngg EEqquuiippmmeenntt 

MMaannuuffaaccttuurree  ooff  SSppeecciiaall--PPuurrppoossee  MMaacchhiinneerryy
((2299220000000000)) 

3311662233 CCoonnssttrruuccttiioonn && MMiinniinngg MMaacchhiinneerryy 

3311662266 OOtthheerr SSppeecciiaall PPuurrppoossee MMaacchhiinneerryy 

PPaarrttss  aanndd  AAcccceessssoorriieess  ffoorr  MMoottoorr  
VVeehhiiccllee  BBooddiieess   
((3300337744440000)) 

3311771133 TTrruucckkss && SSppeecciiaall PPuurrppoossee MMoottoorr  VVeehhiicclleess 

3311771144 MMoottoorr  VVeehhiiccllee  PPaarrttss  aanndd  AAcccceessssoorriieess 

CChhaaiirrss 
((3322007777000000)) 

3311881122 WWoooodd  FFuurrnniittuurree 

3311881133 MMeettaall FFuurrnniittuurree 

WWaarrddrroobbee 
((3322007766660000)) 

3311881122 WWoooodd FFuurrnniittuurree 

3311881133 MMeettaall FFuurrnniittuurree 

NNoottee::  **  iinnddiiccaatteess  55  ddiiggiitt  ssuubb--ddiivviissiioonn  iitteemmss  wwhhiicchh  uussee  oonnllyy  oonnee  ccooddee  ffoorr  tthheeiirr  wweeiigghhttss.. 

 

 
For 5 digit level producer price indices, we allow cross-sectional correlations for it . 

As the number of observations across items is far greater than that over time at 5 digit 
level, we assume that the law of large numbers is working in the dimension of 
cross-sections rather than the time dimension. Hence, we allow for cross-sectional 
correlation but assume no serial correlation when m>T. In order to implement this idea, 
we adjust the order of sub-division item producer price indices at 5 digit level such that 
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indices using a common indicator are adjacently located. This ordering makes the 
cross-sectional correlation dependent on the distance of indices in the order. Table 5 
shows the list of common indicators and sub-division indices which employ those 
common indicators. After adjusting the order of indices, )(zV  is computed similarly to 

that in Equation (2). 
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)0(ˆ2
ˆ 2  , and the truncation lag of )0(th  is also determined by the 

method in Andrews (1991). 

Since )()( ,1,2 ititit efefz  , a significantly negative (positive) value in DM  

shows that Method 2 (Method 1) generates a significantly more accurate index. Finally, 

DM  will have the standard normal distribution asymptotically. 
 
 
2.3.  Empirical Results 
 

Table 6 presents the empirical results. The first row demonstrates that DM  for the 
aggregate producer price index equals 1.4522 (1.5091) under the quadratic loss function 
(the absolute loss function). The null hypothesis that both methods have equal accuracy 
cannot be rejected in either of these loss functions. Movements of tz  from the 

aggregate producer price index under both loss functions are plotted in Figure 1. Figure 
1 suggests that tz  has some serial correlations which is consistent with our assumption 

in the previous sub-section. 
 
 

Table 6.  Comparison of Method 1 and Method 2 at Various Levels 
QQuuaaddrraattiicc LLoossss FFuunnccttiioonn AAbbssoolluuttee LLoossss  FFuunnccttiioonn 

AAggggrreeggaattee  PPPPII 11..44552222 11..55009911 

11  DDiiggiitt  LLeevveell  PPPPII 11..66774499** 11..77992288** 

33  DDiiggiitt  LLeevveell  PPPPII   00..88661100 00..77666666 

44  DDiiggiitt  LLeevveell  PPPPII 00..00994422 00..22229944 

55  DDiiggiitt  LLeevveell  PPPPII 00..55776699 00..66995555 

NNootteess::  TThhiiss  ttaabbllee  sshhoowwss  tthhee  DDiieebboolldd--MMaarriiaannoo  tteesstt  ssttaattiissttiiccss  wwiitthh  tthhee  pprroodduucceerr  pprriiccee  iinnddiicceess  aatt  vvaarriioouuss  lleevveellss..  **,,  

****,,  ******  iinnddiiccaatteess  tthhaatt  tthhee  nnuullll  hhyyppootthheessiiss  ooff  eeqquuaall  aaccccuurraaccyy  ccaann  bbee  rreejjeecctteedd  aatt  tthhee  1100%%,,  55%%,,  aanndd  11%%  

ssiiggnniiffiiccaannccee  lleevveell,,  rreessppeeccttiivveellyy.. 
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Figure 1.  Loss Differentials for Aggregate PPI 

 
 

When the 1 digit level producer price indices are examined (that is, when the 
aggregate producer index is categorized further into the price index for mining products 

and the price index for industrial products), DM  becomes significantly positive at the 
10% level, which indicates that Method 1 generates significantly more accurate indices. 
This result is shown in the second row of Table 6. If we test the null hypothesis using the 
price index for mining products and the price index for industrial products separately, 
then DM becomes significantly positive at the 1% level with the price index for mining 
products, whereas DM is insignificant with the price index for industrial products. The 

results are robust to the use of the loss functions and imply that the significant DM  
with 1 digit level producer price indices results from the mining products as opposed to 
the industrial products. 

The third row of Table 6 shows the results with 3 digit level producer price indices. 

DM  statistics is not sufficiently high to reject the null hypothesis of equal accuracy in 
either of the loss functions. Again, when we run the same test with price indices for 
mining products (the price index for mineral fuels and the price index for non-metallic 

mineral products), we are able to obtain significantly positive DM  from both loss 

functions at the 1% level. However, DM  is not significant at all with price indices for 
industrial products. When we conduct the same hypothesis test with the price index for 
mineral fuels and the price index for non-metallic mineral products separately, we obtain 
a significant DM with the price index for mineral fuels only. This again suggests that 
Method 1 generates significantly more accurate indices for mining products (particularly 
for the price index for mineral fuels), while no significant difference is detected between 
two methods for industrial products. 
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The fourth row of Table 6 demonstrates that DM  is insignificant with 4 digit level 

price indices by both loss functions.8 Finally, the fifth row of Table 6 shows that DM  
is not significant with 5 digit level price indices. As cross-sectional dependence is 

allowed for the 5 digit level price indices, 2
t  is calculated for each t first and then 

averaged. As a result, it is impossible to separate the price indices for sub-division item 
levels at 5 digit level price indices. 

In summary, no significant overall difference is noted between Method 1 and 
Method 2 in terms of accuracy. However, Method 1 is significantly better at generating 
more accurate price indices for mineral products. 

 
 
33..    TTHHEE  SSTTEEPP  PPRROOBBLLEEMM  AANNDD  SSTTAATTIISSTTIICCAALL  CCOONNSSIISSTTEENNCCYY  TTEESSTT  OOFF  

CCHHAAIINNEEDD  IINNDDEEXX 
 
3.1.  Step Problem  
 
The chain base method provides some profound advantages to economists and 

businessmen. It helps them to know the extent of change that has arisen in the current 
year as compared to the previous year. The construction of the chain index, however, 
raises the problem of different weight usage between the last month of the previous year 
and the January of the current year. This problem is the so-called step problem. 
Theoretically, no step problem arises with a Divisia Integral Index which constructs a 
price index via the integration of a continuous flow of price information. However, it is 
impossible to shorten the base period frequency below one year, say, by one month or 
one day. We will discuss two types of chain method among others belonging to 
overlapping methods. The first one is the annual overlapping method, and the second 
one is the one month overlapping method. The selection criterion among the two 
methods involves the reduction of a step bias from the chain method. 

The first method caused a step problem in the index level since the January price 
index is calculated using the previous average annual price. However, in the second one, 
the January price is based on the price of the previous month, i.e., the December of the 
previous year, which has a smoother index than the annual overlapping methods. For 
example, the chained-type producer price index for January 2006 based on the annual 
overlapping method using the t-3 actual weight can be expressed as  

 

 
8 The difference between the 3 digit level price indices and 4 digit level price indices is a finer 

classification for industrial products. Hence, we did not conduct the test for mining products and industrial 

products separately. 
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where iP05  is the average price for good i in 2005, iP0601  is the average price for good i 

in January 2006, and i
tQ  is the quantity of good i in year t. The chained-type producer 

price index for January 2006 based on the one month overlapping method using the t-3 
actual weight can be expressed as 
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Let us consider an example to demonstrate the difference between the two methods. 

Let us consider a world containing two goods, say, TVs and PCs (personal computer). 
The TV represents a lower price elasticity good and the PC represents a higher price 
elasticity good. Let us imagine the volume change in the year-to year base. In Table 7, 
we know that there are 60 TVs in 2005 and 80 TVs in 2006 and 40 PCs in 2005 and 120 
PCs in 2006. 

 
 

Table 7.  The Change of Volume Weights 
2005 2006 

TV 60 80 

PC 40 120 
 
 

The price of a TV in January 2005 is $1,000 and increases by 3.0% every month, but 
the price of a PC does not change as of January 2005, when it is $500. 

From this setting, we know that step bias arises from the annual overlapping method. 
However, the price index from the one month overlapping method is smoother than the 
one generated by the annual overlapping method. From Table 8 and Figures 2 and 3, we 
can see that the fixed base index and two chain indices have the same number in 2005. 
However, in 2006, the annual overlapping method has a step problem in the price level, 
as we can observe a big step from December 2005 to January 2006. The percentage 
change on a-month-ago basis was 2.5% in November and December of 2005. It falls in 
January of 2006 by 0.6%, but returned to 2.0% in the February of 2006, although the 
individual price of TV and PC does not change much. 
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We see a smoother index in the one month overlapping method.9 From the example 
above, the chain index using the one month overlapping method shows a percentage 
change of 2.4% in November and December of 2005 and 1.9%, 2.0% in January and 
February of 2006 respectively. Unlike what is observed in the annual overlapping 
method, the price index does not evidence a step problem in the one month overlapping 
method.  

The figure showed this pattern more clearly. As the price of a PC remains constant 
and the price of a TV is increasing, the price index of the annual overlapping method 
falls overall. However, we do not have this kind of problem with the one month 
overlapping method.10 

 
 

Table 8.  Example of Step Problem 

05.01 05.02 … 05.11 05.12 06.01 06.02 06.03 

Price 
TV 100.0 103.0 … 134.4 138.4 142.6 146.9 151.3 

PC 50.0 50.0 … 50.0 50.0 50.0  50.0  50.0  

Price 
Index 

Fixed Base Index 88.0 89.9 … 110.6 113.3 116.0 118.9 121.8 

Chain 
Index 

One Month 
Overlapping 

88.0 89.9 … 110.6 113.3 115.5 117.8 120.1 

Annual Overlapping 88.0 89.9 … 110.6 113.3 112.6 114.8 117.1 

Growth 
Rate 
(%) 

Fixed Base Index 2.3 … 2.4 2.4 2.4  2.4  2.4  

Chain 
Index 

One Month 
Overlapping  

2.3 … 2.4 2.4 1.9  2.0  2.0  

Annual Overlapping 2.3 … 2.4 2.4 -0.6  2.0  2.0  

 

 

 
9 IMF (2001) showed that the one month overlapping method is known to have the smoothest transition 

among the link relatives. 
10 Because of this reason, all analyses in other sections of this study are conducted with the producer price 

index constructed from the one month overlapping method. 
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Note: A denotes fixed base PPI, B month specific method, and C annual overlapping method, respectively. 

 

Figure 2.  Fixed Base Index and Two Chain Indices (Level) 
 
 

 
Note: A denotes fixed base PPI, B month specific method, and C annual overlapping method, respectively. 

 
Figure 3.  Fixed Base Index and Two Chain Indices (Growth Rate) 
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3.2.  Test of Statistical Consistency 
 
The chain base method provides a marked advantage to economists and businessmen. 

It helps them to know the extent of change that has arisen in the current year as 
compared to the previous year. However, chain index does not guarantee the statistical 
continuity with the fixed base index.11 To explore this consistency we make a series of 
tests, as below. 

The priority is to test the unit roots in the price index. The unit root test is known to 
distinguish the stationarity of the time series. Next, we estimate the producer price index 
(PPI) equation using both price indices. By so doing, we can determine whether the 
newly constructed chain index provides stability and consistency over the fixed base 
index. Therefore, we estimate the PPI equation with dependable variables such as the 
chain index and fixed base index PPI, and compared each equations’ predictability via 
MAE (Mean Absolute error, %) and RMSE (Root Mean Squared Error, %). We employ 
two sample types. The first type is in the period from 2005~2010 (type I). The second 
type extends the type I sample back to the year of 1996 linking the fixed base year to the 
chain index (type II). 

  
33..22..11..    TThhee  UUnniitt  RRoooott  TTeesstt  ooff  CChhaaiinn  IInnddeexx  
 
TThhrreeee  pprriiccee  iinnddiicceess  aarree  tteesstteedd..  HHeerree  wwee  hhaavvee  ttwwoo  ttyyppeess  ooff  cchhaaiinn  iinnddeexx  aaccccoorrddiinngg  ttoo  

tthhee  wweeiigghhtt  uussaaggee..  TThhee  ffiirrsstt  uusseess  tthhee  aaccttuuaall  vvoolluummee  wweeiigghhtt  ooff  tthhrreeee  yyeeaarrss  aaggoo  ((mmeetthhoodd  11))..  
TThhee  ootthheerr  uusseess  tthhee  eessttiimmaattee  ooff  aaccttuuaall  vvoolluummee  wweeiigghhtt  ooff  ttwwoo  yyeeaarrss  aaggoo  ((mmeetthhoodd  22))..  WWee  
tteesstt  tthhee  aaggggrreeggaattee  pprriiccee  iinnddeexx,,  aanndd  tthhee  ttiimmee  ssppaann  ooff  tthhee  tteesstt  iiss  ffrroomm  JJaannuuaarryy  ooff  22000055  ttoo  
JJuunnee  ooff  22001100.. 

WWee  eemmppllooyy  tthhee  ADF(Augmented Dickey Fuller) unit root test in Engle and Granger 
(1987) as specified in (4). The Augmented Dickey-Fuller (ADF) test constructs a 
parametric correction for higher-order correlation by assuming that the time series 
follows an AR(p) process, and adding the p-lagged difference terms of the dependent 
variable to the right-hand side of the test regression. 
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0:,0: 1110   HH ,                                             (5) 

 

 
11 The reason why we need to test statistical consistency between the two indices is to give a researcher 

assurance of the usage of chain type index as a substitute of the fixed base one. 
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This augmented specification is then employed to test (5) using the t-ratio (6). An 

important result obtained by Fuller is that the asymptotic distribution of the t-ratio for 

1


 is independent of the number of lagged first differences included in the ADF 

regression. Moreover, while the assumption that follows an autoregressive (AR) process 
may appear somewhat restrictive, Said and Dickey (1984) demonstrate that the ADF test 
is asymptotically valid in the presence of a moving average (MA) component, provided 
that sufficient lagged difference terms are included in the test regression. We also 
employ the DFGLS (Dickey Fuller Generalized Least Squares) test in Elliott et al. 
(1996) and PP (Phillips Perron) test in Phillips and Perron (1988). 

Table 9 shows the results of the ADF, DFGLS, and PP tests. We report the test 
results as the level and growth rate of each. The last panel of Table 9 shows the 
evaluation of the time series as to whether it is stationary, I(0), or nonstationary, I(1). 

The test result shows that all of the PPI are I(1) in level term, but I(0) in growth rate 
term.  

 
 

TTaabbllee  99..    TThhee  UUnniitt  RRoooott  TTeesstt  RReessuullttss  

Variable Test 
Level Growth rate 

I(0)/I(1) 
Statistics p-value Statistics p-value 

Fixed Base Index 

ADF -1.425 0.565 -3.737 0.006 I(1) 
DFGLS -1.042 0.301 -3.703 0.000 I(1) 

PP -0.845 0.800 -3.853 0.004 I(1) 

Method 1 

ADF -1.631 0.461 -3.599 0.008 I(1) 
DFGLS -1.395 0.168 -3.545 0.001 I(1) 

PP -00975 0.757 -3.776 0.001 I(1) 

Method 2 

ADF -1.600 0.477 -3.693 0.006 I(1) 
DFGLS -1.382 0.172 -3.637 0.000 I(1) 

PP -0.972 0.759 -3.859 0.001 I(1) 

 

 
33..22..22..    TThhee  EEssttiimmaattiioonn  ooff  PPrriiccee  EEqquuaattiioonn 
 
The conventional long-run determinants of PPI are the wage, nominal effective 

exchange rate, and oil import price. In the short-run, the lagged term variables, unit 
import price, and nominal interest rate also contribute the determination of PPI together 
with long-run factors. We need an estimation of the PPI equation, since we compare the 
forecasting errors of each PPI equation and evaluate the continuity between the chain 
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index and fixed base index. As discussed previously, we employ the fixed base index 
and chain index as dependable variables for the 2005~2010 period (type I) and the 
hybrid sample for the 1996~2010 period (type II) to estimate the PPI equation. 

The long-run PPI equation is estimated with Equation (7) and the short-run Equation 
with (8). 
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where PPI is the producer price index, NEER is the nominal effective exchange rate, 
OIL is the oil import price, PMGS is the unit import price, D2008 is the dummy variable 
for the 2008 global financial crisis, YCB is the yield on 3-year corporate bonds, WAGE 
is the average wage of manufacture industries, and E_PPI is the error correction term 
from the estimation of Equation (7). 

We employ two data-sets. The first is the type I data set for the period from January 
of 2005 to June of 2010. The other is the type II data set, which extends the PPI time 
series back to 1996. As the chain index PPI does not exist prior to 2005, we simply 
extend the time series by adding the growth rate of the fixed base index to the chain 
index level. Fgures 4 and 5 depict the trend of both PPI indices. 

 
 

 
Figure 4.  The Trend of PPI Index: Type I 
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Figure 5.  The Trend of PPI Index: Type II 

 
 

The explanatory variables are similar to the one described by Shin (2005). In 
Equations (7)~(8), WAGE is the average monthly wage of manufacturing and mining 
industries. NEER denotes the nominal effective exchange rate and is from International 
Finance Statistics (IFS). OIL denotes Western Texas Intermediate (WTI)’s barrel price 
from Petronet of the Korea National Oil Corporation. PMGS is the unit import price 
from the Bank of Korea (BOK) and is a constant price in 2005. The interest rate we 
employ is the 3-year corporate bond yield. We include D2008, the 2008 global financial 
crisis dummy variable in the type I regression, but we add D1997, the 1997 currency 
crisis dummy variable, to capture both economic crises. Table 10 reports the technical 
statistics of the explanatory variables. 

 
 

Table 10.  The Technical Statistics 
WWAAGGEE NNEEEERR OOIILL PPMMGGSS YYCCBB 

AAvveerraaggee 22,,554422,,447766 9944..0066 6677..1177 110099..7744 55..4488 

MMeeddiiaann 22,,447788,,000022 9944..5533 6633..8811 110077..4455 55..3333 

MMaaxxiimmuumm 33,,881122,,776699 111100..3355 113333..9911 115533..4400 88..5566 

MMiinniimmuumm 11,,886644,,445500 6688..6666 3344..2233 8855..5500 33..7733 

SSttaannddaarrdd  DDeevviiaattiioonn 339966,,005599 1122..7733 2222..1166 1155..3322 00..9977 

NNuummbbeerr  ooff  OObbsseerrvvaattiioonn 7788 7788..0000 7788..0000 7788..0000 7788..0000 

SSoouurrccee MMiinn..  ooff  EEmmppllooyymmeenntt aanndd LLaabboorr IIMMFF PPeettrroonneett BBOOKK BBOOKK 
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Table 11 reports the regression results of the long-run PPI Equation based on (7). 
The coefficients of the explanatory variables show the expected sign and statistical 
significance. Both the fixed base index and chain index show similar results. The 
method 1 chain index provides better estimates than method 2, in that it is similar to the 
fixed base one. 

 
 

TTaabbllee  1111..    LLoonngg--rruunn  PPPPPP  EEqquuaattiioonn  RReeggrreessssiioonn  ((TTyyppee  II))  

 
Fixed Base Index 

Chain Index 
Method 1 Method 2 

Constant 1.007** 0.863** 0.842** 
(0.334) (0.368) (0.388) 

Lagged Variable 0.790*** 0.813*** 0.818*** 
(0.061) (0.067) (0.071) 

NEER 0.078*** 0.063*** 0.060*** 
(0.020) (0.020) (0.020) 

OIL 0.027** 0.025** 0.024** 
(0.011) (0.010) (0.011) 

PMGS 0.045 0.039 0.037 
(0.029) (0.026) (0.027) 

D2008 -0.023** -0.022** -0.021** 
(0.009) (0.009) (0.009) 

2R  0.989 0.988 0.987 

F-statistics 1154.6 998.0 889.1 
Durbin-Watson Statistics 1.620 1.527 1.549 
Prob (F-statistic) 0.000 0.000 0.000 

Notes: 1) ( ) represents White corrected heteroskedasticity standard error. 2) ***, **, * denotes 1%, 5%, 10% 

statistical significance respectively. 

 
 
Table 12 reports the regression results of the short-run PPI equations based on 

Equation (8). The equation transforms the variables into the first difference form and 
add the YCB variable and error correction term from the long-run regression. In the 
short-run regression, we obtain satisfactory results in terms of the coefficient's sign and 
statistical significance. 
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TTaabbllee  1122..    SShhoorrtt--rruunn  PPPPPP  EEqquuaattiioonn  RReeggrreessssiioonn  ((TTyyppee  II))  

 
Fixed Base Index 

Chain Index 
Method 1 Method 2 

Constant 0.001 0.001 0.001 
(0.001) (0.001) (0.001) 

NEER 0.101*** 0.110*** 0.108*** 
(0.034) (0.033) (0.032) 

OIL 0.022* 0.023* 0.022* 
(0.012) (0.012) (0.012) 

PMGS 0.199*** 0.193*** 0.185*** 
(0.051) (0.051) (0.051) 

YCB -0.005 -0.006 -0.005 
(0.005) (0.005) (0.005) 

WAGE -0.007* -0.006* -0.006* 
(0.003) (0.003) (0.003) 

E_PPI -0.029 0.035 0.033 
(0.151) (0.169) (0.168) 

2R  0.481 0.507 0.481 

F-statistics 9.112 9.794 8.817 

Durbin-Watson Statistics 1.323 1.294 1.342 
Prob (F-statistic) 0.000 0.000 0.000 

Notes: 1) ( ) represents White corrected heteroskedasticity standard error. 2) ***, **, * denotes 1%, 5%, 10% 

statistical significance respectively. 

 

 
Next, we run an identical regression for the type II data set. For long-run and 

short-run regression results, its performance is superior to the type I dataset, since the 
sample size becomes larger in both the fixed base and chain indices. Table 13~14 
depicts the results of this regression . 

 
 

TTaabbllee  1133..    LLoonngg--rruunn  PPPPPP  EEqquuaattiioonn  RReeggrreessssiioonn  ((TTttyyppee  IIII))  
 

Fixed Base Index
Chain Index 

Method 1 Method 2 

Constant 0.835*** 1.021*** 1.021*** 
(0.148) (0.152) (0.155) 

Lagged Variable 0.847*** 0.814*** 0.815*** 
(0.026) (0.027) (0.027) 

NEER 0.064*** 0.008*** 0.077*** 
(0.011) (0.010) (0.011) 
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OIL 0.019*** 0.021*** 0.021*** 
(0.003) (0.004) (0.004) 

PMGS 0.019* 0.024*** 0.021*** 
(0.006) (0.008) (0.008) 

D2008 0.009* 0.007 0.008* 
(0.005) (0.004) (0.005) 

2R  -0.013*** -0.017*** -0.016** 

F-statistics (0.005) (0.007) (0.007) 
Durbin-Watson Statistics 0.997 0.996 0.996 

Prob (F-statistic) 9778 6923 6632 
Notes: 1) ( ) represents White corrected heteroskedasticity standard error. 2) ***, **, * denotes 1%, 5%, 10% 

statistical significance respectively. 

 

 

TTaabbllee  1144..    SShhoorrtt--rruunn  PPPPPP  EEqquuaattiioonn  RReeggrreessssiioonn  ((TTyyppee  IIII))  
 

Fixed Base Index
Chain Index 

Method 1 Method 2 

Constant 0.002*** 0.002*** 0.002*** 
(0.0004) (0.001) (0.001) 

NEER 0.096*** 0.121*** 0.120*** 
(0.032) (0.037) (0.021) 

OIL 0.011 0.017* 0.016** 
(0.007) (0.010) (0.007) 

PMGS 0.056** 0.097*** 0.093*** 
(0.024) (0.029) (0.024) 

YCB 0.001 0.0004 0.0004 
(0.001) (0.002) (0.001) 

WAGE -0.003 -0.004* -0.004 
(0.002) (0.003) (0.003) 

E_PPI 0.267* 0.188 0.184* 
(0.153) (0.142) (0.0945) 

2R  0.379 0.388 0.382 

F-statistics 18.45 19.04 18.58 
Durbin-Watson Statistics 1.308 1.165 1.19 
Prob (F-statistic) 0.000 0.000 0.000 

Notes: 1) ( ) represents White corrected heteroskedasticity standard error. 2) ***, **, * denotes 1%, 5%, 10% 

statistical significance respectively. 

 
 

 



ISSUES WITH A CHAINED-TYPE PRICE INDEX 73

33..22..33..    EEvvaalluuaattiioonn  ooff  MMooddeell  PPeerrffoorrmmaannccee  wwiitthh  CChhaaiinn  IInnddeexx 
 
Based on estimation results with the type I and type II samples, we evaluate the 

performance of the model whose dependable variable is either the fixed base index or 
chain index. This method was originally fitted to a macroeconometric model, the 
performance of which is evaluated with the forecast error between the predicted value 
and actual value. 

The criterion of the evaluation is the size of MAE (Mean Absolute Error) or the 
RMSE (Root Mean Squared Error). We compare the MAE or RMSE of the sample 
regression results with a variety of dependent variables. We also compared the static 
simulation and dynamic simulation results.12 

The MAE and RMSE is defined as follows;13 
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where tY  is an endogenous variable and tŶ  is the predicted variable. 

 
12 The static simulation refers that the values of the endogenous variables up to the previous period are 

used each time the model is solved. A static solution is typically used to produce a set of one-step ahead 

forecasts over the historical data so as to examine the historical fit of the model. A static solution cannot be 

used to predict more than one observation into the future. On the other hand, a dynamic simulation method 

refers that only values of the endogenous variables from before the solution sample are used when forming 

the forecast. A dynamic solution is typically the correct method to use when forecasting values several 

periods into the future (a multi-step forecast), or evaluating how a multi-step forecast would have performed 

historically. See more Eviews 6 manual. 
13 An anonymous referee indicates that RMSE can be decomposed into two: RSB (root squared bias) and 

RV (root variance). i.e., 222 RVRSBRMSE  .  
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Intuitively, RMSE is a measure of the overall quality of the estimator, RSB is a measure of the accuracy, 

and RV is a measure of the stability. This decomposition allows us to study the relative contributions of the 

bias and the variability. We appreciate the referee for this point. 
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Table 15 displays the long-run and short-run MAE and RMSE of the type I sample 
with all values below 5%. The static MAE and RMSE show the overall model fitness, 
and the dynamic ones show the model predictability.14 

From Tables 15~16 and various graphs, we know that the performance of the chain 
index is slightly better than the fixed one in the static simulations, but this is reversed in 
the comparison of the dynamic simulation. With regard to the chain index performance, 
the method 1 chain index evidences performance superior to that of method 2. We can 
check this in the graphs of Figures 6 and 7. The result of type II is similar to the type I 
results. 

We can conclude that both the fixed base index and chain index evidence stability in 
model specification and time series property. This means that when we estimate a price 
equation as to whether it is a long-run or short-run relationship it does not matter 
whether we select the fixed base index or the chain index. This implies that we have a 
high level of substitutability between the fixed base index and chain index. Method 1 is 
a better measure of the chain index than method 2, since its MAE and RMSE are smaller 
than that of method 2. This can be intuitively explained in that method 1 uses the actual 
weight of the data (t-3), whereas method 2 employs an estimated weight (t-2). Overall 
we can conclude that the chain index substituting a fixed base index provides assurance 
regarding the stability of price equation estimation and statistical consistency. 

 
 

TTaabbllee  1155..    TThhee  PPeerrffoorrmmaannccee  ooff  MMooddeell  ((TTyyppee  II))  
(a) Long-run Equation 

Dependent Variable 
Static Dynamic 

MAE(%) RMSE(%) MAE(%) RMSE(%) 

Fixed Base Index 0.480 0.683 0.730 1.001 
Chain Index: Method 1 0.459 0.654 0.820 1.088 
Chain Index: Method 2 0.461 0.664 0.842 1.102 

(b) Short-run Equation 

Dependent Variable 
Static Dynamic 

MAE(%) RMSE(%) MAE(%) RMSE(%) 

Fixed Base Index 0.576 0.857 2.690 3.415 
Chain Index: Method 1 0.542 0.818 2.927 3.614 
Chain Index: Method 2 0.552 0.821 2.914 3.582 

 

 

 

 
14 The dynamic MAE and RMSE are larger than the static ones since the errors between the simulated 

values and actual ones are accumulated as time goes on from the starting points. For more about this, see Shin 

(2005). 
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TTaabbllee  1166..    TThhee  PPeerrffoorrmmaannccee  ooff  MMooddeell  ((TTyyppee  IIII))  
(a) Long-run Equation 

Dependent Variable 
Static Dynamic 

MAE(%) RMSE(%) MAE(%) RMSE(%) 

Fixed Base Index 0.406 0.533 1.103 1.315 
Chain Index: Method 1 0.448 0.628 1.139 1.451 
Chain Index: Method 2 0.450 0.629 1.152 1.457 

(b) Short-run Equation 

Dependent Variable 
Static Dynamic 

MAE(%) RMSE(%) MAE(%) RMSE(%) 

Fixed Base Index 0.446 0.629 2.058 2.660 
Chain Index: Method 1 0.507 0.733 2.677 3.305 
Chain Index: Method 2 0.505 0.730 2.726 3.318 
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Figure 6.1.  The Prediction of Long-run Equation of Price Index: Fixed Base Index 
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Figure 6.2.  The Prediction of Long-run Equation of Price Index: Chain Index Method 1 
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Figure 6.3.  The Prediction of Long-run Equation of Price Index: Chain Index Method 2 
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Figure 7.1.  The Prediction of Short-run Equation of Price Index: Fixed Base Index 
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Figure 7.2.  The Prediction of Short-run Equation of Price Index: Chain Index Method 1 
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Figure 7.3.  The Prediction of Short-run Equation of Price Index: Chain Index Method 2 
 
 

44..    CCOONNCCLLUUDDIINNGG  RREEMMAARRKKSS  
 

This study examined various problems when the BOK alters the methodology of the 
producer price index calculation. While investigating these issues, first of all, we test the 
statistical accuracy of two alternative chain index methods with the Diebold-Mariano 
test. Secondly we examined the step problem. Finally, we conducted the unit root test 
and evaluated the price equation performance between the fixed based and chain indices. 

Our results are summarized as follows. The Diebold-Mariano tests demonstrated that 
method 1 did not differ significantly from method 2 at the aggregate level or lower level, 
but the former has a relatively smaller error than the latter. This can be intuitively 
explained by the fact that method 1 uses the actual weight of the data (t-3) whereas 
method 2 employs an estimated weight (t-2). By this reason, we can conclude that 
method 1 is slightly better than method 2 among the chain indices. 

Secondly, we compare the MAE and RMSE of the price equations of the fixed base 
and chain indices. Both unit root test and the comparison of the model performance 
evaluation reveal no critical difference, thus confirming a stability over the two indices. 
In particular, the substitutability of the chain index for the fixed base index is highly 
obtained, regardless of the time horizon. As similar as the DM test results are in section 
2, method 1 is clearly better than method 2 in the statistical consistency test. Overall, we 
can confidently assert that the chain index provides statistical consistency and stability 
over the fixed base index. 
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