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Introduction

Whatare the effects of technology shocks on the exchange rate, the trade
balance, and on domesticand foreign real activity? The Corsetti, Dedola,
and Leduc (CDL) chapter is the first paper (to my knowledge) that ad-
dresses this empirical question using Vector Autoregression (VAR) tech-
niques. The paper thus fills an important gap in the literature.’

CDL use quarterly post-Bretton Woods data for the United States,
Japan, Germany, United Kingdom, and Italy. They focus on shocks that
improve the technology of a country’s manufacturing sector, relative to
the technology of foreign (rest of the world, ROW) manufacturing. CDL
find that a country-specific positive manufacturing technology shock
raises domestic manufacturing outputand labor productivity, as well as
private consumption (relative to ROW variables), but that it lowers net
exports. CDL’s baseline VAR model suggests that, in the United King-
dom and Italy, a positive technology shock triggers a real exchange rate
(RER) depreciation; in the United States and Japan, by contrast, a positive
technology shock triggers a RER appreciation. CDL consider three mea-
sures of the RER, namely measures based on consumer price indices
(CPIs), on manufacturing producer price indices (PPIs), and on export
prices. For a given country, the reported responses of the three RER mea-
sures are qualitatively similar.

The estimated responses of output, consumption, and net exports are
consistent with standard economic theory. For example, the increase
in (relative) consumption can be rationalized by models with limited
international risk sharing and/or consumption home bias (Kollmann
1996, 2001).

Intuitively, an exogenous increase in a country’s supply of manufac-
tured goods is expected to lower the relative price of those goods.
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Hence, CDL’s finding that (in the United States and Japan) a positive
manufacturing technology shock triggers a rise of the relative price of
domestic manufactured goods compared to foreign manufactured
goods (appreciation of the RER measures based on manufacturing PPIs
and on export prices) challenges conventional wisdom. By contrast,
standard theory is consistent with the idea that a positive tradable good
(manufacturing) supply shock may appreciate the CPI based RER, due
to an increase in the relative price of domestic non-tradables (Balassa-
Samuelson effect).

Robustness of Results

In what follows, the robustness of CDL's results will be investigated. 1
use the same econometric method as CDL, but consider annual data for
alarger set of thirteen OECD countries (see table 3C2.1).2 The sample pe-
riod is 1973~2003. A VAR in first differenced variables is separately fit-
ted to each country (see CDL’s equation (2)).? In the baseline specifica-
tion used here, the vector of first differenced variables used for the
country f VAR is:

Z,=[Alnx, AlnY

hat s
wherex,,, Y,,, and C,,, are manufacturing output per hour worked, man-
ufacturing output, and private consumption in country j, (respectively)
expressed as ratios of corresponding ROW aggregates; NX,, is f'snet ex-
port divided by j’s GDP; RER!, (with k = C, X) is j’s real exchange rate
(vis-a-vis ROW); and a rise in RERY, represents an appreciation. I con-
sider two real exchange rate measures: a CPI based measure (RER?)),
and a measure based on export prices (RER},).* Note that the baseline
specification here includes the same variables as CDL's VAR—with the
following exceptions: no PPI/CPI ratios and no PPl-based RER mea-
sures are used here, due to gaps in the PPl series (for several countries).
The results below are based on VARs of order one.” The data are de-
scribed in the Appendix.

For each country, the tables below report median responses to a posi-
tive one standard deviation country-specific innovation to manufactur-
ing technology. The median responses are based on one thousand draws
from the posterior distribution of the VAR parameters, obtained using
CDL’s Bayesian approach. For each variable, the posterior probability is
also shown that the response of that variable is positive (see figures in
parentheses).

AInC,, ANX,,, Aln RERY],
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Table 3C2.1 reports results for the baseline VAR. Due to space con-
straints, only impact responses, as well as responses two and ten years
after the shock, are reported. In all thirteen countries, a positive country-
specific manufacturing technology shock triggers a positive (median)
response of manufacturing labor productivity (relative to ROW pro-
ductivity). On impact, the (median) response of manufacturing output
is positive in nine of the thirteen countries; ten years after the shock,
twelve countries exhibit a (median) rise in relative output. Relative con-
sumption exhibits a positive (median) response in ten countries, al-
though consumption increases are mostly less significant than output
increases. The output and consumption responses in table 3C2.1 are,
thus, qualitatively consistent with those reported by CDL.

For three of the five countries considered by CDL, table 3C2.1 reports
a (median) fall of net exports, in response to a positive technology shock
which is likewise consistent with CDL. However, for the other countries
in the present sample of thirteen countries, net exports tend to rise.
Overall, the (median) response of net exports is negative in only about
hatlf of the thirteen countries.

On impact, a positive manufacturing technology shocks triggers a
(median) depreciation of the CPI based RER {RER®), in six of the thirteen
countries; two and ten years after the shock, a (median) RER® deprecia-
tion is reported for eight countries. On impact, the export-prices-based
RER (RER¥X) shows a (median) depreciation in ten countries; two and ten
years after the shock, a (median) RER* depreciation occurs in nine coun-
tries. It has to be noted that the variance of the posterior distribution of
the RER® and RER* responses is often high.

Table 3C2.2 reports results for alternative VAR models. Panel (a) con-
siders bivariate VARs in first differences of (relative) productivity and of
the RER: Z, = [A In x,,, A In RER},]. The bivariate VARs suggest thata
positive technology shock generates (median) RER® and RER* deprecia-
tions, in ten or more of the thirteen countries (on impact), as well as two
and ten years after the shock. In all countries, labor productivity re-
sponds positively to the shock (not shown in table 3C2.2).

CDL study a VAR model that only comprises real variables. Panel (b)
of table 3C2.2 considers a five-variable VAR that includes a country’s
CPlinflation differential vis-a-vis the ROW (A In CPL,), i.e. an indicator
of the country’s (relative) monetary policy stance. The VAR also includes
a fiscal policy measure: the log growth rate of relative (real) government
purchases (G, ), specifically the vector of variables used for country j is
Z;,=[Alnx;,, AInY,, AInCP[, AlnG, ,, AINRER},]. It appears that a pos-

(AN J224 it
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itive country-specific manufacturing technology shock raises (relative)
government purchases, and that it lowers the (relative) CPI in eight of
the countries (not shown in the table). Panel (b) shows that, on impact,
the shock induces a (median) RER depreciation in eight countries, and a
(median) RER* depreciation in ten countries; ten years after the shock,
RERF® and RER* both show (median) depreciations in ten countries.

Under the VAR specification in table 3C2.1, the evidence that a posi-
tive technology shock triggers a RER depreciation is strongest for the
European countries. By contrast, Table 3C2.2 suggests a RER deprecia-
tion, for both European and non-European countries. Note especially
that table 3C2.1 suggests that a U.S. technology shock triggers a U.S.
RER appreciation-—consistent with CDL's findings. However, table 3C2.2
seems more suggestive of a U.S. RER depreciation; eg, under the five-
variable VAR in panel (b) of table 3C2.2, the posterior probability that a
RER* depreciation occurs two years and ten years after a positive U.S.
productivity shock is 80 percent. It also seems noteworthy that, by con-
trast to CDL, ali specifications here suggest that (in Japan) a country spe-
cific technology shock induces a RER depreciation.

Summary

The results here support the finding that a positive country-specific
technology shock raises a country’s labor productivity, output, and
private consumption (relative to rest of the world aggregates). For the
larger sample of thirteen countries here, there is less evidence (than in
the sample used by Corsetti, Dedola, and Leduc) that a positive tech-
nology shocks triggers a fall of net exports. Most importantly, the results
here seem more consistent—than those of CDL—with the view that a
positive country-specific technology shock induces a real exchange rate
depreciation; this holds especially for the export-prices-based real ex-
change rate. Overall, the evidence here supports the conventional view
that an exogenous increase in a country’s supply of traded goods wors-
ens its terms of trade.

Data Sources

The data on manufacturing output, and on manufacturing labor pro-
ductivity (per hour worked) were downloaded from the U.S. Bureau of
Labor Statistics website. The remaining data were taken from the IMF’s
International Financial Statistics database. “Rest of the world” (ROW)
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productivity, output and consumption, from country j's viewpoint, are
weighted geometric averages of variables of the remaining twelve coun-
tries included in the sample. Country j's real exchange rate (RER) is a
trade-weighted geometric average of bilateral RERs between j and the
remaining countries in the sample. Trade weights computed by the Bank
of International Settlements (downloaded from the BIS web site) were
used. The BIS weighting matrix is based on trade data for the period
1990-92; it includes a larger number of countries than the study here.
The countries that are notincluded here were dropped from the weight-
ing matrix, and the maftrix was normalized to ensure that weights sum
to unity.

Notes

1. Several recent papers have used VARs to estimate the effect of technology shocks, on
domestic variables (Gali 1999; Dedola and Neri 2004).

2. No quarterly series for the measure of manufacturing labor productivity used here
{(output per hour worked) seem to exist for the entire set of countries.

3. Augmented Dickey-Fuller tests (not reported due to space constraints} fail to reject the
hypothesis that the variables {in levels) follow unit root processes.

4. For each country, I estimate 2 VAR in Z¥,, and a VAR in ZF (NB Z7, [Z}] is the vector
of variables that includes the CPI based [export prices based] RER}. Responses of x,, Y.,

C,.and NX,, are very similar across those VARs. The responsesof x, . ¥, |, C,,, NX ., RER],

reported below are based on the VAR in Z7,; the responses of RER?, are based on the VAR
inZ¥.
it

5. I experimented with VARs of order zero, one, two, three, and four. The results do not
depend on the order of the VAR.

References

Dedola, Luca, and Stefano Neri. 2004, What does a technology shock do: A VAR analysis
with model-based sign restrictions. CEPR discussion paper 4537, London: Centre for Eco-
nomic Policy Research.

Galy, Jordi. 1999. Technology, employment, and the business cycle: Do technology shocks
explain aggregate fluctuations. American Economic Review 89 (1) 249-271.

Kollmann, Robert. 1996. Incomplete asset markets and the cross country consumption cor-
relation puzzle. Journal of Economic Dynamics and Control 20 (5): 945-961.

. 2001. Explaining international comovements of output and asset returns: The role
of money and nominal rigidities. Journal of Economic Dynamics and Conirol 25 (10} 1547
1583.



