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Foreign Produced Content and Japanese Price Disinflation:
An Empirical Study

Dr. Peggy Takahashi
Dr. Daniel Blakley
Dr. Joel Oberstone
Yasuhiro Akiyama, MBA
University of San Francisco, USA

ABSTRACT

This research investigates the role non-macroeconomic factors have played in subduing inflationary pressuresin
Japan. We investigate the hypothesis that the under-recognized presence of goods with high foreign produced content
(FPC) in the consumer market basket has coincided with reduced price-level increases over the time period 1991-2004.
An empirical examination and descriptive comparison of CPI market basket items and import data categories suggest
the negative relationship between FPC and the CPI inflation rate over this time period is significant. Our conclusions
suggest the extent to which measures of inflation are considered to be an accurate gauge of macroeconomic conditions
or monetary policy effectiveness is over stated.

INTRODUCTION

Questions surrounding the determinants of globsinflation have received much attention in acadeard
policy debates regarding possible explanationsafat causes of the recent global recession. Soomoetsts and
pundits have argued the on-going troubles in tbéajleconomy are ultimately the result of the atilee non-reaction
of central banks to seemingly non-threatening lewels of inflation. Overly loose monetary policydalow interest
rates, their reasoning suggests, created assetelsufdince popped) in housing, equity prices arterofinancial
investments.

On the other hand, some researchers and policy mdleve attributed the so-called Great Moderatirrthe
‘taming of the business cycle’ (i.e., low inflatiamd steady positive GDP growth), directly to tieeidions of central
bankers? Others have attributed moderating levels of iidlatto improved inventory management, more flexible
employment contracts or other changes in busineastipes? and still others have suggested some form of
‘globalization’ may be the caude.In any case, there appears to be no apparenemsus concerning the role
exogenous, non-macroeconomic factors might plaxlaining global disinflation.

An investigation into the determinants of priceimfiation in Japan may shed some light on this aomrsy.
Low interest rates in Japan in the mid-1980’s hetlfjuel an asset bubble that burst in 1989, andiegarious attempt
to stimulate, the economy remained mired in a lpegod of slow-growth recession (Krugman, 1998;&003; Ito
& Mishkin, 2004). One notable feature of Japarisgthy economic downturn has been the declinenswmer prices.
A previous paper (Blakley, Takahashi, Hijazi, 2008 the theoretical framework for questioning thelief that
deflation in Japan is merely a symptom of decreasgglegate demand. If some portion of the didioffary trends in
Japan can be explained by ‘natural’ causes—i.&.ralated to macroeconomic conditions — it can tgried the Bank
of Japan should not have kept interest rates saalmvfor so long. To the extent inflation targgtisa used by policy
makers, it may be necessary to factor in some degfreatural deflationary pressure, or risk craptisset bubbles.

Blakley et al (2008) develops a line of reasonimgl @ conceptual argument which suggests price asese
during this time period were kept in check in gaetause of an increase in the foreign producedend(EPC) of the
Japanese consumer market basket. FPC is a cantepded to measure the extent to which any dioedhdirect
foreign inputs are associated with a good in thesamer market basket. FPC, it is alleged, incrbdse to decisions
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made by Japanese managers in response to chantpesrinompetitive and operational environment. Sehehanges
include advances in information technology, the mymece of China as a trading partner, trade liberbn and
changes in the domestic regulation of retail markeThe authors’ conclude the collective influeréethese non-
macroeconomic factors has likely been lower pricesonsumers due to the (heretofore unacknowledigedease in
the FPC of the Japanese consumer market basket.

The primary objective of the research presentedvbés to provide some empirical evidence in suppdrthis
argument. The alleged increase in FPC in the coasunarket basket has occurred both directly, #inamports of
finished goods, and indirectly, through the incezhsise of subcomponents and intermediated gootshbet have
been produced or assembled offshore. This resgagjbct, however, focuses exclusively on the farmetential
source of FPC increases (i.e., imports of finaldgan explaining price disinflatioh.

By analyzing changes in the Japanese market basketcorresponding import data for the years 1991420ve
empirically demonstrate prices of CPI market badkamis that have likely experienced growth in intpohave
increased less (decreased more) than prices of tteaas with an absence of import activity.

EXPERIMENTAL DESIGN

To test the hypothesis that FPC plays a role ineratthg price increases, we analyze descriptivariétion on
items within the official CPI market basket frometllapanese Bureau of Statistics over the time ¢herd®1-2004.
This annual CPI information includes prices andghits of each market basket item used in the CRatioh rate
calculations, as well as descriptions of the it¢nesnselves.

Likewise, annual information from The Ministry of&de is used to ascertain details of Japanese iripors.
However, unlike the U.S. data, where CPI markekétand import data have consistent and compafliiteproduct
codes, the Japanese government data does not mgarale product identification codes for CPI matkasket and
import date Consequently, in order to investigate possibieatations between the CPI price movements and itnpo
activity, it is necessary to conduct a thoroughmiey-item assessment of both CPI and import datshdsdependently,
descriptions of CPI items are scrutinized for asjfle item match in the import database and vicea/8

For our analysis, we define three categories oflpects within the core CPIl market basket. In Catgdg we
place CPI market basket items with an obvious am@uivocal match to items in the import databdseCategory C
we place CPI items that clearly have no FPC. Ite@ay B we placed items that have no clear domestimport
provenance, or CPI items with likely import contént that could not be matched directly to the implatabase. To
summarize, the core CPIl market basket (void ofggnand housing) is segmented into 3 categories:

A—CPI market basket items that can be identicaltahed with corresponding items in the import dasab

B—CPI market basket items that have questionabdeees of FPC but have no definitive correspondirdcim (e.g.
tires).

C—CPI items that clearly have no match and areetbhee assumed to have no FPC, (e.g. domestic edgational
fees).

To validate our hypothesis it is necessary to destnate the aggregate weight adjusted average indoease of
items in Category A is statistically lower thanttlod Category C, or equivalently, prices of CPI kedrbasket items
that have potential for FPC (imports) have incrdadsss (or decreased more) than the prices of tiese with an
absence of possible import activity. Or, more falign

HO: Ay = Cl_..t

Hy Ay < Cp

Using the segmented core market baskets A and i€, pibssible to calculate the annual price incredseach
item within each market basket for each year, dbagehe weighted average price increase in eakehbasket each
year (between 1991 and 2004). Lettiife! represent the price of item(1-n) in the o market basket (A, B or C) at
timet (1-14) and®,: the normalized weight of itefnin thea market basket at time(1 to 14), Wherer;__. “wl =1, we

can write the normalized weighted price of itein theo market basket at timeas  “x7 = “x .«f, and the rate of
change in the price of iteimn a market basket at timtg(1 to 13), as
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Given this, we can define the average rate of ohamghe entire: market basket at tirtg(1 to 13), a5
n

Z axit+l _ i axit
a t i=1 i=1
27X
i=1

U =
The fundamental contention tested below is thattgregate weight-adjusted average price increfisenas in
market basket A in a given year is statisticallwdéo than market basket C. This conclusion is etqukca priori,
because of the potential presence of increasedifrRIategory A but not Category C. Further, we sapport our
hypothesis by taking the entire 1991-2004 time quetinder consideration and showing with statistgighificance
category A item prices have decreased more orasectless than category C items.

EMPIRICAL RESULTS

Sign Test: Comparing Cumulative (1991-2004) Differ ences Between A and C

A one-tailed, two group Sign Test was selectedxtmrene if the differences between price changehen €PI
across the collective 13-period time series of Category A and Qvere statistically significant or merely due to dam
error. The use of this nonparametric test relakesréquirement of normally distributed populatiéos small sample
testing (n=13) and views the two categories aspdiecause they are “matched” across common tines$l

The logic of the Sign Test assumes that if thereewm real difference between CPI price, then aategory
would be larger or smaller than the other for ludilthe 13 time periods or 6.5 periods. However, r@sults display
that Category A has a CPI price difference largpantcategory C in only 2 out of the 13 periods erarh between
1991 and 2004 (Figure 1). The chance of achievViiggdutcome yields a statistically significant résvith a p-value of
0.011 and compelling evidence that the differemc€RI values of Basket C are reliably larger thaskt A™

“@=Tasket A +-Basket C
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3 _.
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Figure 1. Weighted rate of price change of segmented categories A and C acrossthirteen time periods.

Two-Group, Unmatched Z-Test: Comparing Year-By-Year Differences Between A and C

A one-tailed, two group, unmatched, large samptest-is used to study possible differences betwieemmean
CPI price change of basket A andfd® each of the 13 time periods of the stulfyThe results discovered statistically
significant findings for 7 of the 13 periods-Yalue < .05) and are shown as bolded values iheThb
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DISCUSSION AND CAVEATS

The results in Table 1 demonstrate a robust diflezebetween the aggregate weight-adjusted pricedse in
market basket A (product items subject to poteimtiaeases in FPC) and market basket C (produukiteot subject to
FPC increases). In 11 of the 13 years under ceraidn, price increases in market basket C exomattet basket A,
as hypothesized. Of those 11 years, 6 providesstatly significantp-values less than 0.05. Of the 2 years that show
a price increase in market basket A exceeding tfiaC (1994-95 and 1997-98), only 1997-98 had dtetib
significance. Further, comparing the rates of @rihange over the entire period 1991-2004, there statistically
significant difference that shows price increasesategory C items exceeding category A with alpeszaqual to 0.011.

The overall statistical results, subject to theezds discussed below, generously support the diotetat the
potential increased presence of FPC in the Japanageet basket is coincident with price increaskex(eases) being
lower (greater) than what otherwise would have libercase.

It should be noted other conventional macroeconofators have influenced the degree of Japanese pri
disinflation during the time period 1991-2004. Anrexhaustive list of these factors include flutng foreign
exchange values of the Yen, changes in the VAT, esgansionary and contractionary monetary anchffigolicies and,
of course, decreases/increases in GDP growth aechpiloyment rates. Undoubtedly, during this timeiqak these
influences have impacted (pro and con) the streofjthe purported statistical relationship showowad) dependent on
the specific year under consideratidnThe primary objective of this research is to nome FPC growth as a likely
determinant of changes in the CPI inflation ratdapan, albeit one of many, and to statisticalipalestrate increases
in the growth of FPC coincides with suppressedsrafénflation.

Table 1: Testing for differences between changesin the CPI for categories
A and C for each time period, 1991-2004.

Basket A Basket C

Y ear Mean | Std Dev| N Mean | Std Dev| N p-value*

1991-1992 | -0.62%| 9.04%| 174 2.75% 4.37% 1j700.000005*

1992-1993 | 1.00%| 9.66%| 174 1.51% 6.54% 17p 0.281p

1993-1994 | -0.59%| 7.86%| 174 1.87% 5.04% 17 0.00027*

1994-1995 | -3.48%| 24.68% 174 -7.20% 33.0306 170 0.1190

1995-1996 | 0.16%| 6.46%| 174 0.64% 2.76% 17P 0.184p

1996-1997 | 1.01%| 5.94%| 174 1.88% 1.94% 170 0.034*

1997-1998 | 2.43%| 9.17%| 174 0.86% 2.44% 17D 0.0143*

1998-1999 | -1.75%| 6.76%| 174 0.18% 1.87% 17D 0.0014*

1999-2000 | -2.75%| 50.74% 174 0.58% 82.1506 170 0.3260

2000-2001 | -1.50%| 6.41%| 174 -0.31% 1.85% 1j7p 0.0096*

2001-2002 | -2.04%| 6.19%| 174 -1.17% 7.94% 17p 0.129p

2002-2003 | -1.41%| 7.16%| 174 -0.26% 2.04% 1f7p 0.0212*

2003-2004 | -0.26%| 7.05%| 174| 0.14% 2.28% 1f7p 0.239p

Note: E(Basket A-Basket C) for 2-group unmatched Z-test;
*=statistically significant results
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EXTENSIONS AND CONCLUSION

This research has not attempted to measure therrmaiextent to which CPI prices have been deckasethe
presence of FPC in the market basket, but only ttieatrelationship between increased levels of FRC lawer CPI
prices is statistically significant. In order tppsioximate the numerical influence of FPC on imdiat it would be
necessary to track for a given time period thetieiahip between price changes and the magnitudeP&f growth.
Regression analysis, for example, may allow foestimation of how prices would have changed irathgence of FPC
growth, and the difference between this rate ardatitual rate would allow an approximation of thenerical amount
of exogenously induced deflation.

Also, it remains to be shown to what extent theeolsd increase in FPC in the Japanese market beakeie
empirically linked to China’s emergence, trade ddigation, deregulation of domestic retail markatsl/or advances
in information technology. Lastly, further diagi®®ef import data would likely reveal more FPC peaton of the
CPI market basket through intermediate goods aresupmably, result in a larger degree of price seggon. These
extensions will be the subject of future research.

The investigation into the determinants of pricsirtflation in Japan presented in this research aupphe
contention that non-macroeconomic factors playgaiicant role in the suppression of the CPI inflatrate. To the
extent this exogenous pressure impacts price leegkements, it is important that Central Bankersdgnizant of this
effect in the conduct of monetary policy. For exdan the target rate of inflation below which exgiamary policy
would normally be implemented has, in effect, bémmered, and failure to factor this into policy nmadk decisions
risks creating potentially destructive asset buhblie other words, policy makers should, our ressitggest, consider
lowering inflation targets and keep interest rdtigher than previously considered appropriate gtgaven point in the
business cycle.
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NOTES

" Datasets, compilations and calculations are availapon request. Please contact takahaship@uhfca.e

! See, for e.g., Filardo (2004) for a thorough dision of various definitions/types of asset buhltles frequency of asset bubbles and the role of
monetary policy.

2 Romer, Christina, Chair of Council of Economic Astrs, in a speech at LBJ Library in Austin Tex&sptember 2007: “... better policy,
particularly on the part of the Federal Reserveliisctly responsible for the low inflation and thigtual disappearance of the business cycle in the
past 25 years.”

3 Davis, Steven J. and Kahn, James A. (2008) ifyemire flexible labor contracts and improved iney management as possible explanations for
the Great Moderation.

4 McConnell, Margret and Gabriel Perez-Quiros (20809gested the Great Moderation emerged from nesinéss practices that occurred for
competitive reasons, not macroeconomic policy goals

® See Kumar, Manmohan S. (2003) for technical disionsof the various supply-side and demand-drivercks that can result in deflation.

® The primary unit of analysis in this researctis €PI market basket which, by definition, is afiproduct.

" The CPI data breaks up the consumer market bast@tl0 general groupings. Information on eacmmitecludes a description and the
price/weighting factors over time. The assignedhitwveighting factors used in the official aggrega®d are updated periodically to match changing
consumption patterns. Ministry of Internal Affaaad Communication®ureau of Statistics

8 The import data is broken into over 200 broad giogs with item descriptions and quantity of imgofitumerical count, weight or volume) over
time. Ministry of Finance. Trade Statistics of dap

° The complexities of reconciling coding systems Japanese CPI and import data provides a likelyaesgion for the paucity of research in this
area.

12 The authors wish to acknowledge the efforts of Segeta in helping to corroborate the matchin@Bf items to comparable import items as well
as her overall efforts in this extensive reseamtleavor. Because of her native language profigiamd that of the authors, we have significant
confidence in our market basket categorizations.

! Note, by definitionzyis also equal gz, =pz)/n.

2 See Newold, Carlson & Thorne, pp. 587-594.

13 Cumulative binomial probability tables are useddmjunction with the Sign Test to establish thelef statistical significance delivered.

14 See McClave, Benson & Sincich, p. 407.

% For example, a likely reason for the large inceeiasmport prices in1997-98 (the only year catggdprice increases were statistically higher than
C) was the Asian financial crisis that began ingshexmer of 1997. In response to Japan’s econdmialewn, the value of Japan’s yen had been
gradually depreciating throughout the mid-1990fmwever the Asian currency crisis quickly spreaddpan in 1998 resulting in the yen's lowest
value since the late 1980s. As a result of thgmiBtant drop in the yen’s value, foreign expoirgo Japan increased in price. (World Trade
Organization, 1998)
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