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Intrrdblrtion 

The purpose of this study is tcr wmpare export pricing behavior #of 
U.S. .and Japanese manuEacturing ind8ustries under the Eloating exrlla”gr 
rate re,gme. 

The concept of pass-through plays the key role in this study. It 
is associated with how prices oE internettonally traded goods are afEected 
by changes in exchange rates. Rou<hly spealrint:. pass-through is said to 
he complete when the exporter does not adjust prices in his home 8.urrency 
so that exchange fate flllctuations .are rrflerted entirely in local import 
prices abroad. By contrast, if import prices in local currencies remain 
stable. it is prices received by exporters that imust adjllst to esclldn~e 
rate shocks. 1” this case, we say ,‘:ass-thrwgh is zer,:,. El.?“” of thD 
manufacturing industries we ronsider here are rharacterizrd by imperEect 
competiti”“. Thus, the pass-through ~coeffirient is Likely to he the 
result of conscious price-setting hehavior of the export firm. 

Pass-through is sometimes defined as the rlascicit\r nf import prices 
with respect to the nominal exchange rate. However, wi’ r,~l,not uniqurly 
determine the pass-through coefEirient this way. Suppose, on the one hand, 
a nominal depreciation is accompanied by a pr~lportional inflation Rt home. 
In this purely nominal depreciation, nothing real is rhanged: the rea 1 
exchange rate and competitiveness rem-lin the same, exports will he priced 
the same abroad, and pas.?-throu,<h will be zero in the absence oE money 
illusion. On the other hand, if there is no infla~i8~n di.fEerential and 
therefm>re a depreciation is both n~,mi”al and rrai, we might expect the 
export firm to adjust thetr prices to the new situation. 

In the statistical tests that follow, we will defier pass-thrullgh 
with respect to the real efErctive exchange rate. By so d,,i”g, we are 
ln eEfect testing a joint hypothesis nf ,111 money illusion and a particular 
hrhavinr of interest in each case. 

Previous empirical studies suggest that dollar prices <of I!.S. 
manufacture exports seem insensitive t,> cha”:rs in the real exchange rate 
and, therefore, the movement OE the AoLLar is almost rnmpletely passed 
throu<h to foreign prices. I” C”“tr:3st, foreCj:n mnnufart~urers often 
“price to market” by revising exporr [‘rices in their home ~~urrencles so 
that (for example) dollar prices (of .Japanese pccoducts remain relattvely 
stable even when the dollar apprect,?trs nor depreciates. I/ - 

L/ See Baldwtn (1987h), Uornbuscl~ (I987), Helkie and H,-wper (1988)) 
Ho’;lwr and Mann (1987). Knetter (I9REj. Krugman (1487). Kru:;ma” and 
Baldwin (1987). Mann (19Rn), Woo (19%), Yamawaki (19R8). and Economic 
Report of the President (1988). 
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To estimate the pass-through coefficient correctly, however, two 
statistical problems must be overcome. 

First, one must control for changes in production cost. Observed 
changes in output prices may merely reflect exogenous changes in 
production cost rather than changes in markup. Furthermore, the exchange 
rate itself could systematically affect production cost by lowering and 
ratsing the price of tradable inputs. Therefore, even when the yen 
appreciates against the dollor, dollar prices of Japanese exports may not 
rise as much as the yen--a nominal yen appreciation systematically 
raises Japanese costs relative to American costs (i.e. the real yen 
exchange rate) only to the extend that inputs are nontradable. 

There are several ways to capture production cost. In some studies, 
the domestic prices of similar goods are used as a proxy for cost. In 
others, direct measures of cost--such as unit labor cost--are employed. 
In some cases, one may also infer cost changes from the nonstructural, 
error-component model. 

Our method of correcting for cost is a straightforward one: we will 
directly estimate a cost function with two inputs--1abor and raw materials. 
This gross-input approach contrasts with the value-added approach taken 
by Marston (1987ab) where only labor (and capttal) employed in each 
industry is considered. For estimation and comparison of competitiveness, 
the gross-input approach is superior to the value-added approach, because 
competitiveness depends on not only the productivity of an export industry 
but also the productivity of upstream industries from which it buys 
intermediate products. 

Secondly, a researcher must choose between aggregate data and dis- 
aggregated data. Using aggregate data, Figures l(a) and l(b) show how 
domestic and export prices of all manufactures evolved since 1975. 
(Here, domestic prices could serve as a proxy for production cost.) 
The two price series diverge as the exchange rate changes substantially--as 
in the early 1980s in the United States, and in 1977-78 and 1985-86 in 
Japan. Alleged pricing asymmetry is not apparent. 

But commodity baskets that measure these prices are not idencical-- 
can be very different--in each country. For example, .Japan has a large 
domestic food industry which exports little. As a consequence, we do not 
know whether divergence of the two series is due to export pricing behavior 
or difference in product-mixes. 

One could avoid the aggregation problem by looking at a number of 
highly disaggregatrd products. But then, conclusions obtained from such 
studies cannot be easily generalized because of a very limited coverage 
of industries. 
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In this study, we will use price dat.? disa,q<regated to SIC (Standard 
Industrial Classifirntinn) ?-digit and b-digit levels, with a large 
coverage of export indu~trirs. We will examine to what extent differences 
in U.S. and .lapanesr export pricing behnvior result from tdifferent product- 
mixes, and ta what extent they are apparent at the sectoral level. 

In the next sertlon, alternative theoretiral models of pass-through 
are reviewed. In Srrtlon 11, some basic statistics (of American and 
.lapanrse ma~~~ufacturing industries are presented. Section ILt introduces 
o>ur ml,drl. Section IV reports the expnrt pricing parameters. Section v 
explores nonlinearity in Jnpanrse rnport pricing. Sect ion VI re-es t imates 
3 simplified version of the model and rnlculates chan.ges in competitiveness 
due to productivity differentials. The final section summarizes the 
t-~~lllCS. 

I. Existing Models of Pass-Through 

Many resent theoretical models attempt to cuplain export pricing 
behJvior acrt~ss countries, acrsxs indhustries, or mover time. We will 
brieflv review three of them in this section. 11 They all .~ssumr imperfect 
competition where the export firm sets rather than takes the price. 

I. Static profit-maximization 

The first type (of model reduces different pass-through roeffL!irnts 
to different parameters determining demand and cost in the framework of 
static profit-maximization. In a most simple form, an oltgopolistic 
foreign firm with a const.ant marginal cost faces a downward-sloping 
8demand curve. To maximise (current) prm)f it, mar:<Fnal revenaue must be 
equal til mar:sinal cost, which dictates the firm’s pricing strategy. 
According to this theory, the pass-thr+1qh coefficient is critically 
dependent ton the shape qf the demand curve. In particular, pass-chrolugh 

I / Other explanations Qf pass-through emphasize: (I) the dolt.?r’s role 
as-3 dominant invoice cturrency; (2) U.S. firms’ gl~~hnl market power; 
(3) difference in the export dependency ratio; (4) aggregate demand 
conditions; (5) the size (of Firms--.1:3panene e:<port Firms are large and 
have deep porkrts; .an,i (5) difference in the profit-maximization hnrizon- 
-Japanese are long-term maximizrrs, while Americans are short-term maximi- 
zers. This may he due tu differenras in rorporate cultllre, capital trost, 
the role oF the stork m,qrket, praductivity growth *jr dirert investment. 
There are also game-theoretic mo,lel of pass-thrc>u@ where, for example, 
nu vr little pass-thr<u!lgh is Paret,,-sup%rior to the Cournot-Nnsh sollltion 
(Chadha, 1987). Also SW Dornhl18rh (I’)H7j, Hooper and Flanl~ (1987), and 
Kcnqgnan (19573) fur ,m,orc< models. 
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is different from one (cumplrte p;lss-through) unless the edem:qnd curve has 
3 cwstant price elasticity. This and similar mudels are Ipresented in 
Knrtter (19%). Krugmnn (19r17a!, and Mann (1986). 

These models predict that pass-through will he different in e.ach 
market, and ~3s market conditions change, so will pnss-thrur!,<h. 
Yamawaki (1983) tries to correlate different pass-through cwffirients 
with difEerent characteristics gf individu:31 indlrstries. These mode 1s 
also prrdict that firms with silni tar technology wbi<.h share the s.ame 
market will have similar pass-through coefficients--sap, .lapanese and 
U.S. firms seLling automobile tires Cn the third market. 

2. Hvsterrsis 

The second model oE pass-through is based con hysteresis. Re<-tint 
studies concerning the entry-exit decision of fa,rei,q:n exporters sug.qest 
that the pass-through relatiwship may be path-dependent ~)r “hysteretic.” 
This could OCCII~ if--on the supply side-there are unrecoverable or “sunk” 
costs associated with investment in (say) 3 service and distribution 
network (Baldwin, 198h; BaLdwin and Krugman, 19%; Foster and Baldwin, 
1986) or if--on the demandr side--consInner (demand is sticky because of 
brand loyalty (Froot ,<nd Ktrmperrr, 19Y3). 
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3. The nature of shocks 

Finally, some authors r.zgard pass-through as a function of the 
stnchaetic nature of the macroecnn~my. The hastr idea is that there 
is no reason tn expect the same amount gf pass-throuSb when shocks 
drlvinE the exchange rate are different. We have already :argued that 
pass-through is likely tr) he zero when an appreciation is purely 
nominal but positive when it is not. We could grneralize this 
principle to various other shocks. 

Klein (1988) and Murphy (1983) add a stgnal extraction problem tr, 
this idea. Foreiq~ firms infer the current domestic price Level (a prr>:<v 
fl,r the prices of domestic rival firms) from the exchange rate. They 
argue that monetary shocks dominated exchan,qe rate movements in the 197115, 
and thus exrhangr rat? was highly correlated with snubsequent inflation. 
In contrast, most shnrks ta) the exchange rate have hern nonmonetsry 
(mostly fiscal) in the 1980s. Deterioration in the signal-to-noise ratin 
shol~lld lower the extent to which foreign firms react to the exchange rate 
d.s n signal for future inflation. (See also Daniel, 1987.) 

Th?se models are interesting hecause of their general Implication 
that pass-through could he :lnything depending on economic structure. 
And the relationship between the two rndogenous variables--the 
exchange rate and export prices--prasumabLy changes when there is a 
shift in economic structure. Although empirical verifiratlon of this 
hyputhesis may be difficult, the idea appenrs worth pursuing. 

In the remainder of this paper, we will also try to test these 
,differrnt theories by examining their implirations against farts. 

Our model is one c>,E variable markup over cost, with chr possibility 
of parameter shift over time. This is sufficirntlv general tq nest 
different theoretical models in it. nIJr empirical model prr)videS only 
a partial-equilibrium framework nf annlysis because Lt treats such 
vnriahles ns the errhan,+ rate, wages, material prices nnd business cycles 
3s ero,~enol~ls. These marrt,economir variables should he endogenous in R 
,~rneral-equilibrium ma,drl, but regardint: them as given is perhaps less 
ohjectionahlr when we den1 with individtlal indllstrien srpantely. 
?lloreover, we will ruse the instrumental nrihles methnd in estimation tr> 
t:lke a,-count ,,f what <imnltnnritv mizht remain. 
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Table 1. Manufacturing Industries: The United States 

Selected SIC: 
?-digIt level 
industries 

Share in RatLo of Ratio of 
Share Ma1ufacture Exports Value-Added 
in GNP Exports to output to Output 

(1) (2) (3) (4) 

Paper and allied 
products 

Chemicals and 
allled products 

Primary metal 
products 

Gt?“eral 
machinery 

Electrical 
machinery 

Transpurtation 
equipment 

Precision 
instruments 

Total 

(--- I” persent ---) 

0.9 2.7 .06 

1.7 11.5 .lO 

1.5 4.1 .05 

2.9 22.3 .I9 

1.9 10.4 .I2 

2.5 13.3 .16 

11.7 3.R .I5 

12.1 73.1 -- 

.34 

.30 

.31 

.45 

.40 

.37 

.50 

-- 

Source: The U.S. Input-Output Accounts fur 1981 (updated from 
the 1977 benchmark Input-Output Accounts), as reported in Depart- 
ment of Commerce, Survey of Current Business, January 1987. 



Table 2. Manufacturing Industrtes: Japan 

Selected SIC 
L-digit level 

Industries 

Share in Ratio of Ratio of 
Share Manufacture Exports Value-added 
1” GNP Exports to Output to output 

(1) (2) (3) (4) 

(---- I” percent ---) 
Paper and allied 

products 0.8 0.7 .03 .25 

Chemfcals and 
allied products 2.1 6.4 .09 .27 

Primary metal 
products 3.1 14.5 .ll .21 

G‘2”et-d 
machinery 3.0 14.4 .17 .33 

Electrical 
machinery 3.2 17.7 .22 .31 

TransportatLo” 
equipment 3.1 26.7 .29 .31 

Precision 
instruments 0.6 4.0 .32 .42 

Total 15.9 84.4 -- -- 

Source: The Japanese Input-Output Accounts for 1980, Economic 
Planning Agency. 
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a 
importers’ currencies) with respect to the real e:ichan<e rate, after 
adjusting for cat changes. Thus, our deEinitinn *QE pass-throl~lgh ref leg-t5 
t:hanges in markup but not changes in product ion cost. It also esrl,udes 
chan.<es in tariE<s, surcharges, transportat ion and insur.ancr costs, 
and distribution costs incurred in importing countries. In nct1ual 
estimation, we will be estimating one minIis the pass-through coefficient 
thus deEined--which WC’ shall call BIi or es. 

Let IUS first consider the home oxntry (the IJnitrd States). .Assumr 
that each industry uses tw inputs, labor (L) and materials (El). La hot 
represents nontradable inputs directly c)t- indirectly employed by tllis 
Industry, while materials are asslImed to be internatinnally tradable. 
Pruduction technology is charartrcized hy c,,nstant returns to scale and 
Hicks-neutral technical change. 

In each period, firms are assumed ti3 mlnimize the (unit cost of pr,3- 
dnction by choosing the best combinarior qf labnr and materials. The 
cost function is given by 3 translog form: 

!Lnc = IlIla,) + crtllnw + a?_inq + + ylt(ll”w)~ + + yz2(hq)~ 

+ Y12i”W * enq - ‘$t (li 

where c is unit cost, w is wages and q is materials prices. ‘+ is the 
r.ate of technic-al change. The translog cost functlnn is cansistent with 
various degrees (of input substitutability. ln the spectal case where all 
Yii are Zero, (I) reduces to a Cobb-Douglas rnst functtnn with unitary 
el;l<ticCty of substit,ltion. 

Linear homogeneity in input prices implies that: I/ - 

cl1 t a2 = 1 and ‘(12 = - 111 = - YZ? 

Ttlxls, (1) can be simplified tq: 

zznc = .ha,, f ccenw t (I-a)zznq - + y(lnw-I.nq)l - $t (3) 

By Shephard’s lemma (log versian), the share Q,F each input in total 
cr~~st is: 

sL = aen,~:aellw = u - yenw + yenl -I 
> 

sF, = aenr/aenq = t - u + yhw - yenq 1 
(A) 
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Using these notations, the elasticity of substitution is defined to be: 11 

ZLM =(r +sLs”)/sLs” (5) 

From (3), the rate of change in unit cost is: 21 

i = aG + (1-a); - y(enw-!Lnq)(G-4) - $ (6) 

where ic : dtnX/dt. Suppose firms adopt the following markup strategy 
(in terms of rates of change): 

. . 
; = xy t es + E (7) 

where c is the desired price, y is a” appropriate cyclical Factor, and 
s is the real exchange rate based on relative costs (a real depreciatton 
is shown as a rise in s). X and 9 are long-run elasttcitles of 
price with respect to the cyclical factor and the real exchange rate, 
respectively. 

We propose three different measures of the real exchange rate. 
In the main part of our study, we will use industry-specific effective 
exchange rates deflated by normaltzed unit tabor costs. Second, for 
sensitivity analysis, we replace these measures by an aggregate real 
effective exchange rate index in columns (b) of Table 4. Finally, for 
a bilateral comparison of competitiveness, industry-specific and endog- 
ennus measures OF relative costs will be introduced in Section VI. (For 
details, see Appendix I.) 

We assume that the actual price of output adjusts slowly due to the 
existence of long-term contracts and menu costs. The partiaL adjustment 
mechanism can be described as: 

p = (1-lJ)p-1 + L$ + E 

where i~(O<p<l) is the adjustment speed and c is an error term. 

(8) 

We allow the possibility of price discrimination between domestic 
sales and exports. In other words, parameters pertaining to pricing 
strategies (u, h, B) can differ depending on whether the buyer is a 
domestic national or a Foreigner, although parameters pertaining to 
technical constraints (a, y, $) are the same. 

I/ See Berndt and Christensen (1973), B erndt and Wood (1975), Fuss 
(lF7777), and Denny and May (1977). 

21 From now on, all equations are in rates OF change. The primary 
reson Eor this is to eliminate high serial correlation in the error 
terms. An alternative way is to model the structure OF error explicitly, 
but this will increase computational difficulty. 
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I!sing subscript fj for domestic-;a Les variables ,111,~ p.?rdmetcrs, and 
subscript x for the?? For rxp,,rts, we can write the pritSe equations, b! 
romhining (6) (7) (81, 1s follows: 

The price equation for domestic sales (United States) 

pd = (I-U,j)p<,,-, t ud[&,+ ti,,;+oR;+(l-ix); 

- y(e”w-e”q~(;-q)-~l + Ed 

The price equatiG,n for exports (Llnited Statesj 

PX = (l-Vx)px,-l t lJ,[X,;,+R,,t&+~I-U); 

(9j 

. . 
- y(Xnw-enq)(w-q)-$1 + cx ( I 0 ) 

Bm,th equations are expressed in the ezparter’s currrncy (i.e., dollar). 

Note that the cyclical variables, y,j and yK, are di.iferent in (9) aid 
(lt:Ij. ‘I All other esplanatorv varl:~hlrs 
The pass-through coefficient, 

are cominon to both equat tons. 
or the proportion QF euchan,g:r rate 

fluctuations reflected in local import prices (f.o.b.), is l-9,. (4ct11aLLy, 
pass-through in ollr modeL is 8,-I. kre, we reverse the sign and En Lluw 
the ronvention that pass-through ic normaLLy expre.ssed at: a positive 
fraction. Had we defined px in terms of importers’ z:urr~?ncy, the pass- 
thrmgh coefficient woluld be simply CC.) 

The pass-through roefficient is .3 flunction alternAtiveLy ,,f (i) 
sl~apes of demand and rest curves (the stati? profit-mauimi:Tation thenrv): 
(li) the number of Soreign Firms in tllr domestic Imarket (the hysteresii 
thenry); -or (iii) tile storhastic property of the lnarr,~l~ronolny (the Inatltire- 
<,f-shocks theory). 

The price equation for domestic sales (Japan) 

.* * .* * *.* *.* *.* * . * 
Pd = (I-ud)P<{,-l + !J,,[AdY,j+R,jS +(I w +(I-‘1 )q 

- y*(e”“*-L”q*)(;*-;*)-$*I + E; 

The price equation for exports (Japan) 

+ /[A:;,; + e:s*+&*+( I-a*);* 

ill) 
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- y*(e”w*-e”q*)(;*-q*)-$*l + c: (12) 

Both (11) and (12) are expressed in yen. 

Equations (9)-(12) are to be esttmated simultaneously to take advan- 
tage oE possible cross-equation correlation oE error terms. This also 
allows imposition and statistical tests of cross-equation parameter 
restrictions. 

IV. Estimation and Some Tests 

Equations (9)-(12) are estimated using the iterative three-stage 
least squares (13SLS) method, with a constant and once-lagged dependent 
and independent variables oE the entire system as instruments. l-1 Q”ar- 
ter1y data are used. The beginning of the sample period diEEers from one 
industry to another depending on the availability of U.S. export prices 
and ranges from 1977:4 to 1983:3. The end of the sample period however 
1s uniform (1987:3). Although the model is written in instantaneous 
rates of change, we “se log-first differences as an approximation. 

In the case of prerlsion instruments, historical 1J.S. domestic 
l’rices are unavailable. Consequently, a system of three equations 
excluding the U.S. domestic price equation is estimated. Separately, 
for primary metal products and passenger cars, estimation produces 
incredlbty low or high a coefficients for the United States. To 
obtain more reasonable estimates, conditions a = ca* and y = y* are 
imposed for these ind”stries. 

In estimation, we do not restricr the adjustment speed to be less 
than one, and some estimates of u indeed exceed unity (i.e., over- 
correction). Note, however, that the system is stable as long as all 
11’s are between zero and two--note that we are using Eirst differences 
in logarithm. 

We do not have the problem (of serial correlation in error terms-- 
in fact, that is the main reason for estimating our system in rates 
of change. Of the 75 equattons estimated, 7 (3) have statistically 
significant first-order serially correlated errors at the 10 percent 
(5 percent) level, which is roughly what we should expect from the 
Type I error. Higher-order correlations are also absent. 

Detailed descriptions of the data and estimated results by industry 
are provtded in the appendices. In addition to individual industries, 
the aggregate equations are also reported there. In what Follows, we 
report our main results classified by topics. 

I/ The MINDIS, or minimum-distance estimation, command oE the R4L 
statlntlcal package is used. The algorithm is due to Berndt, Hall, Hall, 
and tlausman (1974). 
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I. Technology 

Table 3 present-; estimated technical paramrt~zrs for 7 SLC I-digit 
Level indlustries and I? SIC $-digit level indlustries. 

The first two cutlumns report tile IX coefficient for the U.S. and 
.J a pa n , respectively. a is related tea valnoe-add+zd both dirertly and 
indirectly--via upstreAm industries--generated by tile industry, and sholu14, 
therefore, he greater than the value-ndded ratin in Table I ror 2. In twt, 
cases (chemirals and paperboard for .Japan), u seems t81o 1,~. In nther 
two cases (precision instruments and power-driven h;qnri tools for .Japan), o 
is greater than one, which clearly cannot be. NonetheLess, thrse Latter 
estimates are not significantly dlFfrrent from one, alld thus ctlnsistent 
with true values close to but smaller than one. Otherwise, estimated 
values #of u appear reasonable. Relatively high u Fn many indnuscries 
implies that the direct effect of exchange rate fIurtuati8jns on material 
cost is small for these industries. 

The next two columns; test whether y is zeros,--tircl,noLo~:y i--. Cohb- 
Douglas--for the L1.S. and Japan, respectively, usins t-statistics. 
Reslults RW mixed, with some industries rejectin the hypothesis ~114 
others not rejecting it. 

The fifth column tests, by the I#?#-likelihood rati,? test (LLRT) 
method, whether the two technical parameters, cx nnd y, ,are identical 
across countries. Again olltcome depends on individual indtli:trles. 4t 
the least, we may sav that there is (no nverwhelmL11g evidence that the.sr 
two technical parameters .rr different between the United States and 
.Japall. 

What I most striking about the bilateral cl:8lnpariron of tectnoL8,v 
is prominent gaps in the rates of technical chan,ge, 0 - $*, 3s sl~own in 
the lest chrre collumns of Table 3. In all industries examined tlere. 
.lapan has higher rates <of Hicks-neiitrnl technical <change than the llnited 
States--and in ten instances the difference is atatiaticallv significant 
bx LLRT (see the last collumn!. This is in acrortlanre with Mar%tmxl 
( 19S?a,h) and HatsoPoulos, Krugman and Summers (19YS) who report simil:ar 
differentials In labor prudurtivity growth between the [United States and 
.lapan. It supports the view that many 1J.S. manrnf;~~t~uring indllstries ace 
lagging hehind .Japnnese c~,mprtitors in productivity--despite the rrrent 
rise in U.S. manufact!urinx productivity after the sta,qnant 19709 (see 
Economic Report of the President, 1988). 

We will come bark TV this important issue in Section VI. 
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Table 3. Technical Parameters 

a 
United 

a=a* 
Y=Y* 

“nitedY=o - 

Technical Change ($) 
Percent per Quarter 
United 

Industry states JapXl states Japan LLRT states Japall I.LRT 

Paper 
Chemicals 
Primary metal products 
General machinery 
Electrtcal machinery 
Transportation equipment 
Precision instruments 

Paperboard 
Tires and tubes 
Valves and pipe fittings 
Int . combustion engines 
Farm machinery 
Construction machinery 
Power-driven hand tools 
Printing machinery 
Pumps 
Radios and TV sets 
Semi-conductor devices 
Passenger cars 

** 

SIC Z-digit level 

** 
** n.a. 
** 
** ** 

SIC 4-digit level 

** 

* 

** 
** 

* 

** 

** 

** 
* 

“.a. 

-0.4 
-0.2 

0.1 
0.3 - 
IO .2 

-0.2 
0.1 

-0.1 

0.8 
0.3 
1.4 
1.3 
1.4 
0.9 
1.7 - 

0.8 
0.8 0.8 

-0.1 1.5 
E-i -0.1 

0.1 
0.1 
0.2 
0.0 

0.9 
1.2 
1.0 
0.2 
0.7 
1.2 
3-z 
i-i-i - 

0.1 
0.8 
0.9 
0.1) 

** 

** 
** 

** 

** 

** 
** 
** 

** 
** 

Note: * or underscore indicates significance at the 10 percent level and ** a~. the 
5 percent level. 
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2. Export price elasticities and pass-throuyh 

U.S. weights 
I 

10 . I I 5 11.11 
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Table 4. Export Price Elastlcitles and Price Discrlminatton 

Industry 

United 
states (e,) .Japan (0;) LLRT 

--------_----_ ------_------ ------------------- 

(3) (b) (a) (b) or= 0: ox= Bd efl= Bd* :. 

Paper 
Chemirals 
Primary metal products 
~;rneral machinery 
Electrical machinery 
Transportation equipment 
Precision instruments 

Paperboard 
Tires and tubes 
Valves and pipe 
Int. romhustion 
Farm >nachinrr:; 

1.58 
x-ii 

fittings 0.02 
en.gine!+ -1,.21:1 

-0.20 
Construc.tlon machinery -0.11 
Power-driven hand tools 0.11 
Printing marhinery 0 . IO 1 
Pumps -3. IO 
Kadi,-rs and TV sets 11.75 
Semi-conductor devices 0.03 
P’assengrr IraTs 0.24 

1.15 
Ii .I? 5 
0.02 

-0.09 
-0.08 
-0.09 

0.08 
-Il.01 
-O.i)5 

10.08 
0.11 
0 . 0 8 

SIC ?-digit level 

0.19 0.19 ** 

0.15 O.rJl 
0.26 o.u5 
0.23 0.17 
0.23 ii.?5 -- 
0.22 O.I4 
O.ll O.lh 

SIC 4-digit level 

-0.19 -0.51 
iJ.62 0.52 -- 
0.94 1.23 -- 

-@.49 -0.78 
!I. I I 0. 
0.59 0.59 
Ij.?b 0.32 

-0.22 -0.24 -- 
-l!.D5 -0.04 

il.24 0.42 -- 
10.7: fl.h!I 
0.37 Cl.40 -- 

** 

n . B . 

** 
** 
** 

** 

* 

a 

Note: * ,>r undrrsc,>re indicates significance at the IO percent level and 
** at the 5 percent Level. 
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price discriminate while SOW Japanese industries d”. However, the 
hypothesis of no price discrimination is not rejected for the three 
Japanese industries pl”tted in Figures 2(b)-4(b). This apparent incon- 
sistency between the visual impression and LLRT is puzzling--although 
we should be aware that the power of LLRT may not be wry high. 

V. Nonlinearity in Pass-Through 

Hysteresis mudels predict certain nonlinearity in the relationship 
between the dollar and import prices in the United States. For example, 
export prices may respond differently t” large changes in the exchange 
rate than t” small changes. Furthermore, pass-through coefficients may 
be permanently altered after an extreme but temporary apprectatlon “r 
depreciation. Using aggregate U.S. Import price data, Baldwtn (1987b) 
and Kim (1988) detect such a structural break sometime in the first half 
of the 1980s. HOWWr, such a break can also ~occur when the demand and 
cost curves shift, or when the nature of shocks changes. 

ln this section, we explore the possibility of nonlinear relations 
between the exchange rate and Japanese export prices for the sample 
period of 1975:4-87:3. (American data are to” short Ear such tests.) 
The general method used for this purpose can be described as f”llows. 
Equatton (Il)--the Japanese domestic price equation--is combined with 
the modified equation (12): 

** 
+ a*;*+c1-a*)q - y*(ll”w*- enq*)(;*-q*)- $*I+ E*x (I?)’ 

-* 
where s1 is equal to s* (real exchange rate) when the latter satisftes a 

certain condition (e.g., positive) and zero otherwise, and ;*2 = ;* - ‘*,. 
Equations (11) and (12)’ are estimated by L3SLS with these exchange rate 
variables entered separately. In this way, we examine whether export 
price elasticities are different depending on (i) whether the yen is 
rising or falling; (ii) whether changes in the yen are large (greater 
than the sample standard deviation) or small; (iii) before or after 
1981:l; and (iv) before or after 1985:2. 

These various estimates of 8* are presented in Table 5, together 
with LLRT for the hypothesis thatXtw” export price coefficients are Lden- 
tica1. (However, most LLRT statistics are insignificant desptte marked 
differences in numerical estimates, questioning again the power of LLRT. ) 
Let us discuss our findings for the four major export industries of 
Japan: primacy metal products, general marhinery, electrical machinery 
and transportation equipment. 
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l 

u = II3 = I x i. (I&) 

x x 
= ,I; = I:1 (15) 

;*=;+; (lh) 



P :< = !I-e,)u; + B,u!;*-;) + (l-83,; - (I-Y,)+ - 6x:9* + 1 
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This rate depends on the differential in nominal wages (w*-;) which we 
assume to be common to all industries, and the technical factor ($-$*)/a 
which is industry specific. Note that, under our assumptions, prices of 
tradable inputs do not affect bilateral competitiveness--say, a rise in 
the oil prLce does not make Japanese industries more or Less competitive 
vis-s-vis American industries , so long as their energy input coefficients 
are similar. 

Table 6 reports a subset of the coefficients obtained from I3SLS 
estimation of (22) and (23), and the term ($-$*)/a, for each SIC 2-digit 
level industry. L/ This term varies from -1.2 percent to -3.3 percent 
per quarter. 

Krugman and Baldwin (1987) suggest the possibility that a bilateral 
comparison of manufacturing productivity as a whole might underestfmate 
the needed change in the yen/dollar rate if .Japanese export tndustries on 
average had higher productivity growth rates than non-export manuEactur- 
ing industries. To examine this problem, quarterly changes in competi- 
tfveness due to productivity differentials in Table 6 are aggregated using 
four different sets of weights: value-added (GNP share) weights and 
export weights of the United States and Japan in Tables 1 and 2, respec- 
tively. Results are as follows: 

using 
Average change in competitive- 

ness due to ($-$*)/a 

(In percent per quarter) 

U.S. value-added weights -2.1 
U.S. export weights -2.3 
Japanese value-added weights -1.9 
Japanese export weights -2.1 

This cahulation assures us that the aggregation problem in produc- 
tivity differentials is not serious at the SIC Z-digit level, Whichever 
weights one may use, the Japanese manufacturtng sector Is seen to have a 
productivity edge of about 2 percent per quarter over the U.S. manufac- 

11 When the estimated value of Q exceeds 1, it is constrained to 1 in 
rai~uiath3 of the term (‘$-0*)/u. Numbers in Table 6 are not dissimilar 
to those in Table 3, althollgh rates of technical change are rather high 
for Japanese chemicals and electrical machinery. 
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Table 6. Changes in the Competitive Yen/Dollar Rate 

Industry 
Estimated coefficients 

a $ +* 

Change in Comprti- 
ttveness due to 
Productivity 
Differential 

(Percent per quarter) 

SIC Z-digit level 

paper 0.88 -0.001 0.013 -1.6 

Chemicals 0.72 -0.001 0.019 -2.9 

Primary metal products 0.51 -0.004 0.012 -3.3 

General machinery 0.92 @.002 IO.014 -1.3 

Electrical machinery 1.25 0.003 0.034 -3.1 --- I/ 

Transportation equipment 1.05 -0.003 0.009 -1.2 l! - - 

Precision instruments 1.04 0.002 0.021 -1.9 I/ - - 

Note: Underscore indicates significance at the IO percent level. 

11 a =I is imposed. 
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5. There seems to have hern a strurtural break in pass-through of 
Japanese machinery and equipment exports in the early 1980s. 

b. The change in bilateral competitiveness due to productivity 
differential ranges irom -4.8 percent to -Il.:! percent per year at the 
SIC Z-digit level. There is no evidence (of aggregatton bias in h:lateral 
productivity comparisons among e:i,‘ort industries. 

While we have learned a Lot about Ipass-tllrough, our information is 
still insufficient to evaluate different theoretical models of pass-thrwgh. 
In particular, detection of a structural break dws not necessarily support 
the hysteresis hypothesis, since such a break could occur for various 
other reasons as well. 



- 27 - APPENDIX I 

Data 

U.S. domestic prices, published by the Bureau of Lahor Statistics 
(BLS) of the U.S. Department of Lahor, are retrieved from URI Database. 
For all SIC 2-digit level industries and SIC 3546 (pumps and pumping 
equipment), new producer price indices are too short for our analyses, 
and therefore wholesale price indices are used. For all other SIC 
&digit level irldustries, producer price indices are used. SIC-based 
U.S. export prices are obtained from BLS. The limited availability 
of these data is the main constraint on the coverage and sample 
periods of our analyses. 

Japanese domestic and export wholesale price indices are obtained 
from the Bank of Japan (BOJ). Since B0.J data are not corganized accordfng 
to SIC, they are matched up with U.S. data, by aggregating multiple 
series if necessary. @ne outlier in the export price of precision instru- 
ments (1982:3) is ignored. Some products are excluded from our study 
hrrause we cannot establish reasonable concordance (e.g., certain fahrlcs 
and X-ray equipment). All U.S. and .lapanese price data are quarterly 
(last month of the quarter). 

Exchange rate series are generated in three different ways. First, 
industry-specific real effective exchange rate series are constructed 
for individual industries in each cwntry. Weights are derived from 
bilateral export shares of I6 Industrial countries (Canada, the United 
states, .Japan, Belgium, Denmark, France, Germany, Ireland, Italy, the 
Netherlands, the United Kingdom, Austria, Finland, Norway, Swede”, 
Switzerland, Spain minus the home country), published in the United 
Nation's Commodity Trade Statistics for 1984. IMF’s n~~cmallzed (i.e., 
cyclically adjusted) unit lahor costs For manufacturing are (used as 
deflators. Second, in columns (h) of Table 4, real effective exchange 
rate series for the United States and .Japa”, not disaggrrgated by indus- 
try, are obtained from IMF’s database. Weights ace based on multilateral 
(i.e., including third market effects) manufacturing export shares of 
the same sixteen countries, and the same deflators are used--see McCuirk 
(1987). Finallv. in Section VI. the nominal yen/dollar rate from II* 
international Financial Statistics (IFS) is Iused ta) generate the real 
bilateral exchange rate endogenously. 

Cyclical variables are constructed as follows. For domestic price 
equations, the change in seasonally adjusted domestic real GNP is used. 
For export price equations, the weighted average of changes in seasonally 
adjusted real 2NPs of C-7 nations excluding the home cojuntry is used, with 
weights proportional to 1981 GNP. These cycliral variables are zerwmra” 

adjusted for each sample period. 
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Wages are obtained from IFS. They are seasonally adjusted. Mate- 
rial prices for the United States are BLS's wholesale prices for nonfood 
materials (including fuel). Material prices for Japan are the import 
price index in IFS (Japanese imports are predominantly fuel and raw 
materials). Logarithms of wages and material prices used in estimation 
are zero-mean adjusted for each sample period. 
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Figure 1 (,a) 
Manufacture Prices: U.S. 

(1980 = 100) 





Figure 1 (b) 
Manufacture Prices: Japan 

(1980 = 100) 
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Figure 2 (b) 
Japanese General Machinery 

Changes in Domestic and Export Prices 
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Figure 3 (a) 
U.S. Electrical Machinery 

Changes in Domestic and Export Prices 





Figure 3 (b) 
Japanese Elect trical Machinery 

Changes in Domestic and Export Prices 
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