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Troubled Banks, Impaired Foreign Direct Investment:
The Role of Relative Access to Credit

By MicHAEL W. KLEIN, JOE PEek, AND ERIC S. ROSENGREN*

During the 1980’s, theories were developed to explain the striking correlation
between real exchange rates and foreign direct investment (FDI). However, this
relationship broke down for Japanese FDI in the 1990’s, as the real exchange rate
appreciated while FDI plummeted. We propose the relative access to credit hypoth-
esis and show that unequal access to credit by Japanese firms contributes to the
explanation of declining Japanese FDI. Using bank-level and firm-level data sets,
we find that financial difficulties at banks were economically and statistically
important in reducing the number of FDI projects by Japanese firms into the United

States. (JEL G21, F36)

For many years, most theories of the deter-
mination of foreign direct investment (FDI) fo-
cused on industrial organization motives. While
these traditional models of FDI could explain
industry-specific patterns, these models alone
were not sufficient to explain the striking cor-
relation between real exchange rates and FDI
that developed during the 1980’s. Foreign direct
investment into the United States surged in the
wake of the steep dollar depreciation beginning
in late 1985. To explain this correlation, the FDI
literature was expanded to include the role of
imperfect capital markets in describing the pat-
tern of movements in FDI among industrial
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countries. In particular, a key contribution pro-
vided by Kenneth A. Froot and Jeremy C. Stein
(1991) is a parsimonious model based on infor-
mational imperfections that generates a link
between economywide FDI and aggregate vari-
ables, such as the real exchange rate. A depre-
ciation of the domestic currency increases the
relative wealth of foreign firms, enabling them
to outbid domestic firms in acquiring corporate
assets.

Just as events in the 1980’s indicated a need
for richer explanations than could be provided
solely by industrial organization models, events
in the 1990’s motivate relaxing one of the as-
sumptions underlying the Froot and Stein
model, that of equal access by all firms to ex-
ternal borrowing facilities. Relaxing this as-
sumption helps explain one of the most
dramatic swings in FDI during the 1990’s, the
collapse of outward direct investment into the
United States by Japan. The value of Japanese
FDI as a share of total FDI into the United
States reached a peak of 30 percent in 1990, and
then declined through much of the 1990’s, fall-
ing to only 1 percent of total FDI into the United
States by 1998. While movements in the real
exchange rate can explain the dramatic increase
in Japanese outward FDI during the 1980’s, as
well as the initial decline after the Japanese
asset-price bubble burst, it does not explain why
Japanese FDI continued to decline even as the
yen appreciated significantly during the mid-
1990’s.
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The hypothesis proposed in this paper high-
lights imperfect capital markets, focusing on the
constraints faced by bank-dependent firms
when their lenders reduce credit availability.
This hypothesis, in conjunction with the relative
wealth hypothesis, provides an explanation con-
sistent with the recent Japanese FDI experience.
While firms may be constrained by their balance
sheet positions, they may also be constrained by
a reduction in the willingness of lenders to
provide credit, in particular, by an inward shift
in loan supply caused by a deterioration in bank
health. This relative access to credit hypothesis
(RAC) implies that firms’ ability to engage in
FDI will be influenced by their ability to raise
external funds. Thus, RAC can explain the con-
tinuing collapse in Japanese FDI into the United
States by focusing on one of the most striking
aspects of the Japanese economy in the 1990’s,
the collapse of its banking sector. Not only can
RAC explain this reduction in FDI despite a
substantial appreciation in the real value of the
yen, but it also provides a richer set of implica-
tions at the micro firm level: Individual firms
associated with less healthy banks should be
less likely to engage in FDL

The environment and events in Japan provide
a “natural experiment” that allows empirical
tests that can distinguish RAC from the relative
wealth hypothesis. First, because of the impor-
tance of the main bank system, many Japanese
firms rely heavily on bank finance. Second,
Japan experienced a dramatic collapse in the
financial condition of its banking system in the
early 1990’s. Third, suitable data are available
to construct a unique data set that links individ-
ual firms engaged in FDI to their main bank, so
that hypotheses can be tested on bank- and
firm-level data. Finally, the unusually large
shifts in Japanese stock prices, exchange rates,
and bank health experienced over the past two
decades are not perfectly coincident, providing
a natural experiment suitable for testing alter-
native hypotheses about the determinants of
FDI.

We find strong support for RAC, since finan-
cial difficulties at Japanese banks are economi-
cally and statistically important determinants of
Japanese FDI into the United States, even after
controlling for the relative wealth movements
caused by fluctuations in stock prices and ex-
change rates. In fact, we find that a single
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Moody’s downgrade of a Japanese bank results,
on average, in a decline of about one-third in the
number of FDI projects into the United States
by Japanese firms that use that bank as their
main bank. With foreign-owned firms account-
ing for 5 percent of all U.S. employment and 6
percent of goods and services produced here
(William J. Zeile, 1999), major declines in their
participation in the U.S. economy can have sig-
nificant long-run effects, even though the U.S.
economy 1is relatively large and insular. The
effects of the collapse of Japanese FDI into
other countries, especially those in East Asia
that are more dependent on Japanese direct in-
vestment, are potentially far more dire.

In addition to the insights it provides on the
determination of FDI, our analysis of the rela-
tive access to credit hypothesis also contributes
to the debate on the importance of the credit
channel. A challenge for tests of the credit chan-
nel is to isolate shocks to the supply of loans
from shocks to the demand for loans. Our anal-
ysis offers a natural experiment in this area as
well, since problems at Japanese banks that led
to the reduction of Japanese FDI into the United
States is unrelated to the attractiveness of
United States assets. At the time when troubles
at Japanese banks led to a decline in direct
investment by Japanese firms into the United
States, FDI by other countries into the United
States was rising. Thus, we provide evidence of
the real effects of a loan supply shock, since
Japanese firms that relied on the most troubled
banks were less likely to engage in FDI into the
United States, controlling for the profitability
and stock valuation of the firm.

The next section of this paper provides some
background on FDI. The second section de-
scribes our data set and offers some initial sta-
tistics on the health of Japanese banks, as
measured by Moody’s ratings, as well as on FDI
by Japanese firms. Section III describes our
empirical test of the relative access to credit
hypothesis and the evidence supporting the hy-
pothesis using bank-level data, formed by ag-
gregating all FDI projects by firms using a
particular main bank. Section IV provides fur-
ther empirical evidence documenting the link
between bank health and FDI using a panel logit
regression specification with firm-level data.
The final section offers some concluding
remarks.
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FIGURE 1. JAPANESE FOREIGN DIRECT INVESTMENT INTO THE UNITED STATES AND THE RELATIVE EXCHANGE RATE

Notes: The real relative exchange rate equals the real broad trade-weighted exchange value of the U.S. dollar divided by
the real yen/dollar exchange rate, for the prior year. The number and value of FDI are calculated as a proportion of all

inward U.S. foreign direct investment.

Sources: U.S. Bureau of Economic Analysis, Haver Analytics, Inc.

1. Background

To determine why a foreign firm would value
domestic assets more highly than would a do-
mestic firm, much of the literature has focused
on synergies generated by managerial advan-
tages, superior marketing ability, or technolog-
ical advantages, as summarized, for example, in
Richard E. Caves (1971) and Edward M. Gra-
ham and Paul R. Krugman (1995). Given the
focus on direct investment flows from devel-
oped to less developed countries, the literature
tended to emphasize relative labor costs (David
O. Cushman, 1987) and policy influences on
FDI through fiscal powers, such as tax incen-
tives (Joel Slemrod, 1989; Deborah Swenson,
1994).

None of these earlier papers provided a the-
oretical justification for the correlation between
aggregate FDI and real exchange rates for in-
dustrial countries. However, by the early
1990’s, the observed strong correlation between
the surge of FDI into the United States and the
depreciation of the dollar suggested that new
theoretical extensions to the standard theory
were required. Froot and Stein (1991), by relax-
ing the assumption of perfect capital markets,

provided the first theoretical model that could
explain this empirical observation. In their
model, imperfect information about investment
opportunities causes lenders to impose leverage
requirements on borrowers. They reasoned that
FDI could be modeled as an auction for assets
between foreign and domestic firms. An in-
crease in the wealth of foreign bidders relative
to domestic bidders, for example through a de-
preciation in the value of the domestic currency,
would allow foreign firms to bid more aggres-
sively for domestic assets. Froot and Stein
(1991) were able to generate their results from a
stylized model that assumed that all firms have
equal access to credit markets, and thus they
were able to obtain their results without having
to rely on another important dimension of im-
perfect capital markets: the fact that the avail-
ability of external finance varies across firms
and across time.

Nonetheless, developments in the 1990°s pro-
vided an anomaly with respect to movements in
FDI and real exchange rates. Figure 1 shows the
proportion of Japanese FDI in total inward U.S.
FDI, measured by value (solid line) and by
number of projects (dashed line), along with a
measure of the relative exchange rate for Japan
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FIGURE 2. PERCENTAGE CHANGE IN JAPANESE FOREIGN DIRECT INVESTMENT
INTO THE UNITED STATES AND THE RELATIVE WEALTH INDEX

Notes: The relative wealth index equals the percentage change in the Nikkei index, plus the percentage change in the
dollar/yen exchange rate, minus the percentage change in the S&P 500 index, for the prior year.

Sources: U.S. International Trade Administration, Haver Analytics, Inc.

(dotted line). The relative exchange rate is cal-
culated as the real trade-weighted exchange rate
of the dollar divided by the real yen/dollar ex-
change rate. The relative exchange rate series in
the figure has been lagged one year, since FDI
likely does not react instantaneously to changes
in the real exchange rate. The real relative ex-
change rate and the two measures of the share of
Japanese FDI in total inward FDI, at least until
1991, exhibit the strong positive correlation that
motivated the Froot and Stein (1991) study." As

! Bruce A. Blonigen (1997) noted a second empirical ob-
servation concerning the correlation between FDI and the real
exchange rate, that FDI was concentrated in industries with
firm-specific assets, such as high technology firms. Rather than
assuming imperfect capital markets, he assumed imperfect
goods markets. If goods markets were segmented, with U.S.
firms having limited access to foreign markets, foreign firms
will value more highly firm-specific assets in the United States
that can be extended to their operations abroad. He shows that
the association between FDI and exchange rates is particularly
strong for explaining Japanese FDI, where the goods markets
may be segmented and where the acquisitions have been
focused on firms in high technology. As with Froot and Stein
(1991), Blonigen (1997) is able to provide a mechanism for
motivating the link between real exchange rates and FDI with
a stylized model that assumes that firms have equal access to
credit markets.

the relative values of the yen and the Japanese
stock market each rose during the 1980’s, so did
the Japanese share of inward U.S. FDI. Simi-
larly, both measures of Japanese FDI fell as the
asset-price bubble burst and as the relative value
of the yen declined at the turn of the decade.
After 1991, however, the correlation changes.
The value of the yen rose dramatically in the
early to mid-1990’s, yet the Japanese proportion
of the number and value of FDI projects re-
mained very low.

While Froot and Stein (1991) motivate and
test their relative wealth hypothesis using ag-
gregate inward FDI and multilateral real ex-
change rate data, changes in real exchange rates
represent a narrow definition of changes in rel-
ative wealth. Klein and Rosengren (1994) pro-
vide a broader test of the relative wealth
hypothesis. They use panel data for a set of
seven countries that provide additional support
for the relative wealth hypothesis, finding that
both bilateral real exchange rates and a measure
of relative stock market wealth contribute to the
explanation of FDI into the United States. Fig-
ure 2 shows the relationship between the per-
cent change in the number of Japanese FDI
projects and the percent change in the aggregate
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measure of relative wealth. The FDI series is
based on the U.S. International Trade Adminis-
tration data and the relative wealth series is that
used in our empirical tests and described more
fully in the data section. Relative wealth per-
forms better than the real exchange rate in the
first half of the 1990’s because the declines in
the Japanese stock market and the rise in the
U.S. market more than offset the movements in
the real exchange rate. While a broader defini-
tion of the change in relative wealth helps ex-
plain the movement in the aggregate FDI series,
we will show that relaxing the assumption un-
derlying the Froot and Stein (1991) model of
equal access to credit by all firms also can help
explain the decline in FDI in the 1990’s. This
period of low participation in FDI into the
United States by Japanese firms corresponds
with the period of increasingly severe financial
difficulties experienced by Japanese banks. The
low proportion of Japanese FDI into the United
States in the 1990’s, despite a period of sub-
stantial yen appreciation, can be explained by
Japanese firms having relatively limited access
to credit, as the financial positions of Japanese
banks deteriorated and as Japanese government
enforcement of banking regulations became
more stringent.

The relative access to credit hypothesis im-
plies that firms’ ability to engage in FDI will be
influenced by their ability to raise external
funds. If firms are highly dependent on obtain-
ing funds from banks with which they have an
historical relationship, then a firm’s ability to
finance foreign investments will depend, in part,
on the financial condition of its main bank. The
consequences of the deterioration in the balance
sheets of the financial intermediaries that pro-
vide credit to the firms, as well as the deterio-
ration in the balance sheets of the firms
themselves, are consistent with a large and
growing literature on the importance of bank
financing for firm investment (Steven M. Faz-
zari et al., 1988; Anil K Kashyap et al., 1993;
Mark Gertler and Simon Gilchrist, 1994,
Kashyap et al., 1994). While bank-borrower
relationships have been found to be important in
the United States (for example, Mitchell A.
Petersen and Raghuram G. Rajan, 1994), such
links are likely to be even more important in a
country that is far more reliant on bank financ-
ing, such as Japan.

JUNE 2002

Banking problems in Japan are likely to be
especially important influences on firms’ invest-
ment decisions, particularly for investments
abroad. First, bank-firm lending relationships
are quite strong and important in Japan (Takeo
Hoshi et al., 1990, 1991; Hoshi et al., 1993;
Brian J. Hall and David E. Weinstein, 1997).
Banks frequently have both debt and equity
positions in their large borrowers, borrowers are
frequently stockholders of the bank, and bank-
ers often sit on the board of large or troubled
borrowers (Randall Morck and Masao Naka-
mura, 1999). Second, Japanese banks increas-
ingly have focused on lending for domestic
purposes (Peek and Rosengren, 1997, 2000),
both because of banking regulations that forced
banks to shrink and because the government
used moral suasion to encourage domestic lend-
ing to avoid a credit crunch. Third, while the
Japanese bond market has begun to develop
(Hoshi and Kashyap, 2000), bank lending re-
mains a very important source of debt financing,
even for many relatively large firms. Finally,
virtually all the major Japanese banks have re-
quired substantial capital infusions from the
government and continue to be handicapped by
severe loan loss problems. Thus, RAC is con-
sistent with the persistent decline in Japanese
FDI associated with the sharp deterioration in
the health of the banking sector, which caused
Japanese banks to reduce the supply of credit to
Japanese firms and made it more difficult for
these firms to finance FDI projects.

II. The Data

The focus of our study is the possible link
between FDI in the United States by Japanese
firms and the health of the respective firms’
main banks in Japan. We are able to analyze this
question with a new data set that includes time
series for the number of FDI projects by indi-
vidual Japanese firms and identifies each firm’s
main bank. This data set enables us to isolate
the role of the relative health of individual
banks and to distinguish the relative access to
credit hypothesis from other possible explana-
tions for the decline in Japanese FDI in the
1990’s.

We use firm-level FDI data from the United
States International Trade Administration (ITA).
The ITA provides a transactions roster of all
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publicly disclosed investments that identifies
the investing company, the name and the SIC
code of the target company, and, when made
publicly available (about half of all cases), the
value of the acquisition.” The ITA does not
include retained earnings but does include
mergers and acquisitions, greenfield invest-
ments, plant expansions, additional equity in-
vestments, and joint ventures. Ideally, we would
analyze the value as well as the number of FDI
projects. Unfortunately, the ITA sample of FDI
projects that includes the value information is
too small, forcing us to focus on the number of
FDI projects. The ITA data for our sample
begin in 1987 and end in 1994, when the ITA
stopped collecting FDI data on a bilateral basis.

Firm characteristics, such as size, profitabil-
ity, market value, and industry, are taken from
the Pacific-Basin Capital Markets Databases
(PACAP) (1999). We identify the primary bank
for each firm in our data set using information
from the Japan Company Handbook (JCH). The
main (primary) bank is the first bank listed
among reference banks for each firm.> Note that
Japanese firms designate a primary bank even
though they may have a very small amount of
(or even no) bank loans—for example, Toyota.
This reflects the use of banks for other banking
functions, such as payroll, letters of credit, lock
box facilities, or ties through cross-shareholdings.
The empirical section includes robustness tests
that restrict the sample of firms to those that are
most likely to require bank financing.

2 The ITA data differ from the data collected by the U.S.
Bureau of Economic Analysis (BEA) because the BEA data
are based on a confidential survey, while the ITA data use
publicly available information. However, the two series are
highly correlated. Klein and Rosengren (1994} find the
correlation between total BEA outlays and total FDI as
reported by the ITA to be 86 percent. Similarly, the corre-
lation between the number of FDI projects by Japanese
firms into the United States as measured by the BEA and by
the ITA is 80 percent.

3 Michael S. Gibson (1995) has shown that virtually the
same primary lender-borrower relationships are obtained
using the first listed reference bank from the JCH, the bank
with the largest equity shareholding in the firm, or the bank
with an employee on the firm’s board of directors. The
Japan Development Bank and Norinchukin Bank (The Cen-
tral Co-operative Bank for Agriculture, Forestry, and Fish-
eries) are not considered to be main banks. In the few
instances in which they are listed as the first reference bank,
we used the first listed nongovernmental bank.
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We focus on firms associated with one of the
11 banks that had at least one firm with a main
bank relationship engaged in FDI in each year.
The 11 banks in our sample are the Industrial
Bank of Japan (IBJ), Sakura Bank, Fuji Bank,
Mitsubishi Bank, Sanwa Bank, Asahi Bank, To-
kai Bank, Sumitomo Bank, Long-Term Credit
Bank (LTCB), Daiwa Bank, and Dai-Ichi
Kangyo Bank (DKB).* With the exception of
IBJ and LTCB, which were the largest of Ja-
pan’s long-term credit banks during our sample
period, all of the banks were among the largest
city banks in terms of total assets. There are a
very small number of firms that switch main
banks during the sample period. For each year,
we use as the main bank the one that is listed in
the JCH for the firm’s previous fiscal year.

Table 1 shows the number of FDI projects by
Japanese firms grouped by the firm’s main
bank. For each bank and each year, we include
the total number of FDI projects by firms asso-
ciated with that bank. The pattern of FDI across
the banks indicates robust FDI through the late
1980’s, generally peaking in 1989, and then
declining to much lower levels for the early
1990’s.

The timing of the general decline in FDI
corresponds with the collapse of the Japanese
banking sector. However, by looking at the rel-
ative timing and magnitudes of the deterioration
in the financial health at individual banks, we
can exploit the information that reflects hetero-
geneity across banks, as opposed to only that
reflecting the overall weakness of the Japanese
banking sector. One simple indicator that can be
used to gauge the relative changes in financial
conditions across Japanese banks is the time
series of rating downgrades for individual
banks.” For the 19861994 period, Table 2 presents

4 Sakura was created from the merger of Mitsui Bank
and Taiyo Kobe Bank in 1990. Likewise, Asahi Bank was
the result of the merger of Kyowa Bank and Saitama Bank
in 1991. For consistency over the sample period, each set of
banks was force-merged in the periods prior to their respec-
tive mergers.

> We use Moody’s long-term deposit ratings. All of the
rating changes during our sample period (from 1987 to
1994) were downgrades. Using an independent assessment
of bank financial health, such as the Moody’s ratings, is
preferable to financial ratios based on balance sheet and
income statements reported by the banks, given the well-
known lack of accounting transparency in Japan. For the
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TABLE 1—JAPANESE FOREIGN DIRECT INVESTMENT INTO THE UNITED STATES
Number of Investment Projects per Year by Firms Associated with Each Reference Bank
Bank 1987 1988 1989 1990 1991 1992 1993 1994 Total
Industrial Bank of Japan 36 29 33 21 25 9 11 23 187
Dai-Ichi Kangyo Bank 41 30 42 29 29 18 12 25 226
Sakura Bank 39 32 56 37 43 20 17 21 265
Mitsubishi Bank 42 50 46 55 24 19 17 19 272
Fuji Bank 26 36 46 33 24 14 8 16 203
Sumitomo Bank 41 53 41 32 29 15 15 24 252
Sanwa Bank 30 11 19 21 12 6 3 11 113
Tokai Bank 7 16 11 11 3 9 4 6 67
Asahi Bank 12 10 10 5 2 5 2 4 50
LTCB 2 1 3 5 2 2 9 2 19
Daiwa Bank 5 1 2 3 2 1 1 1 16
Total 281 271 309 252 195 118 92 152 1,670
TABLE 2—Mo0DY’S LONG-TERM DEPOSIT RATINGS
Rating as of December 31
Bank 1986 1987 1988 1989 1990 1991 1992 1993 1994
Industrial Bank of Japan Aaa Aaa Aaa Aaa Aaa Aa2 Aa3 Aa3 Al
Dai-Ichi Kangyo Bank Aaa Aaa Aaa Aaa Aal Aal Aa3 Al Al
Sakura Bank N/A N/A Aa2 Aa3 Aa3 Al Al A2 A2
Mitsubishi Bank Aaa Aaa Aaa Aaa Aal Aal Aa3 Aa3 Aa3
Fuji Bank Aaa Aaa Aaa Aaa Aal Aa3 Aa3 Al Al
Sumitomo Bank Aaa Aaa Aaa Aaa Aal Aa3 Aa3 Al Al
Sanwa Bank Aaa Aal Aal Aal Aal Aal Aa3 Aa3 Aa3
Tokai Bank N/A Aa2 Aa2 Aa2 Aa3 Aa3 Al A2 A2
Asahi Bank N/A N/A Aa3 Aa3 Aa3 Aa3 Al A2 A2
LTCB Aaa Aa2 Aa2 Aa2 Al A2 A2 A3 A3
Daiwa Bank N/A N/A N/A Aa3 Aa3 Aa3 Aa3 A3 A3

Notes: The ordering of these ratings, from best to worst, is as follows: Aaa, Aal, Aa2, Aa3, Al, A2, A3. Bold figures indicate
the bank’s rating fell by one level in that year. The italicized figures indicate the bank’s rating fell by more than one level.

the year-end values for Moody’s long-term de-
posit ratings for the 11 Japanese banks that were
the most active lenders to Japanese firms en-
gaged in FDI into the United States. Each of the
banks that had a Moody’s long-term deposit
rating in 1986 enjoyed the highest rating, Aaa.
From that point on, however, the fortunes of
these banks diverged. Although only three

force-merged banks, there were two instances of ratings
variation, both occurring in 1988. For Sakura Bank, the
rating of Mitsui Bank was Aa2, while that of Taiyo Kobe
Bank was Aa3. Since Sakura is treated as a continuation of
Mitsui in the JCH, we used the Aa2 rating for the force-
merged entity in 1988. For Asahi Bank, we assigned
Saitama Bank’s rating of Aa3 in 1988, since Kyowa Bank
was not assigned an initial rating (which was Aa3) until
1989.

banks experienced rating downgrades prior to
1990, a wave of downgrades occurred in 1990.
Ratings dropped by one level for DKB, Mitsu-
bishi Bank, Fuji Bank, Sumitomo Bank, and
Tokai Bank, and by two levels for LTCB. In
subsequent years, downgrades affected each
bank in this sample, with five banks down-
graded in 1991 (with three of those banks drop-
ping by two levels), six banks downgraded in
1992 (three dropping by two levels), seven
banks downgraded in 1993 (Daiwa by three
levels), and one bank downgraded in 1994.
From 1990 through 1994, one bank was down-
graded by four levels, four banks were down-
graded three levels, and six banks were
downgraded two levels. In addition, there are
substantial cross-sectional differences in bank
health, with a two- to four-level difference
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between the healthiest and weakest banks in
each year after 1986.

We have constructed a new data set that
contains a comprehensive list of publicly avail-
able data on FDI into the United States by the
446 Japanese firms during the period 1987 to
1994 that identify one of the 11 banks in our
sample as their main bank. The cross-sectional
and time-series variations in these data enable
us to isolate the effect of bank health on FDI,
while controlling for aggregate and firm-
specific factors that affect FDI. We use these
data to perform two sets of empirical tests. First,
we test the relative access to credit hypothesis
using a bank-level data set formed by aggregat-
ing the firm-level data, combining FDI projects
for all firms that are associated with the same
main bank. We use these data to investigate the
determinants of the change in the number of
FDI projects of firms associated with a specific
main bank. Second, we test RAC using a logit
specification with the firm-level data in order to
investigate the determinants of the probability
that a firm will undertake FDI in a given year.

Another benefit provided by this new data set
for testing the relative access to credit hypoth-
esis is its potential ability to overcome the com-
mon difficulty in the literature with isolating
loan supply shocks from shocks to loan de-
mand, since bank financing problems in Japan
are not coincident with declines in the demand
for investments in the United States. Identifica-
tion of financial constraints affecting a firm’s
investment decisions has been problematic,
with much of the evidence indirect and not
relying on firm-level data that connect the firm
to its sources of financing. Furthermore, identi-
fying the role of disruptions in bank financing is
often difficult, because one cannot distinguish
convincingly between loan supply and loan de-
mand shocks. For example, the deterioration of
banks’ balance sheets and firms’ prospects may
occur contemporaneously, so that the data may
not permit unambiguous identification of the
source of a reduction in investment.

III. Specification and Empirical Results—
Bank-Level Data

The empirical test using bank-level data ex-
amines the extent to which the declines in FDI
occur disproportionately at firms whose banks
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suffered the greatest financial difficulties. While
all major Japanese banks experienced some dif-
ficulties during the early 1990’s, the timing and
the degree of the deterioration in their financial
health varied across banks. The most troubled
banks would be expected to restrict lending
most dramatically to their customers. Thus,
other things equal, it is the firms that rely on the
most troubled banks that would be most limited
in their ability to obtain debt financing for ex-
pansion abroad.

To capture this effect, we estimate the fol-
lowing equation:
(1)

DFDI;, = ay + a;DRATING;,, _,

+ o,DPROFIT,,_, + ;)DMACRO, _, + ;..

The dependent variable, DFDI, ,, is obtained by
first collapsing the firm-level data set, in which
each observation represents the number of FDI
projects by an individual firm in a particular
year, into a data set in which we count the
number of FDI projects by all firms associated
with a particular main bank in a given year.
DFDI is the percentage change between year
t — 1 and year ¢ in the number of FDI projects
by firms that use bank i as their main bank.” We
focus on the first difference of FDI to capture
how changes in the financial conditions of the
banks influence changes in FDI patterns by
firms associated with those banks. A specifica-
tion in terms of the levels of FDI would be
inappropriate in this case, since much of the
variation across banks in the levels of FDI is
related to the size of the bank and the compo-
sition of its borrowers. These factors change
little over time and net out when taking first
differences.

DRATING;, , contains measures of changes
(downgrades) of Moody’s long-term deposit

 Some specifications use the proportional change rather
than the percentage change for the dependent variable. We
calculate the proportional change giving equal weight to the
beginning and ending values of the level of FDI in the de-
nominator: DFDI;, = 100 X (FDI,, — FDI;,_ )/(0.5 X (FDI,,
+ FDI, , _,)), where FDI, | is the number of investments by
firms associated with bank i in year r. Rather than giving all
the weight in the denominator to the beginning-of-period
value, we use this formulation because the number of firms
engaging in FDI for some banks is zero for some years
when we consider subsets of our sample of firms.
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ratings for the individual Japanese banks during
the prior year. The measure of Moody’s down-
grades uses two separate (0,1) dummy vari-
ables. Single Downgrade has a value of 1 if the
bank’s rating is downgraded one level in a given
year and O otherwise. Multiple Downgrades has
a value of 1 if the bank is downgraded two or
more levels in a given year and 0 otherwise.’
Thus, while the deterioration in the financial
condition of all banks may have influenced FDI
into the United States by Japanese firms, this
specification will allow us to exploit the cross-
sectional variation in the timing and degree of
the deterioration in the health of individual Jap-
anese banks. By focusing on cross-sectional dif-
ferences in bank health rather than on the
macroeconomic variables that have been the
focus of much of the recent work on FDI (Froot
and Stein, 1991; Klein and Rosengren, 1994), we
can identify an additional determinant of Japa-
nese FDI that may have been an important fac-
tor in its decline in the 1990’s, the effects of
loan supply shocks.

The variable DPROFIT is intended to control
for the weakening of the health of firms that
engage in FDI. If the weakening of the FDI
firms contributed to the deterioration in bank
health, this weakening could serve as the cause
of the declines in both bank health and FDI.
Consequently, we control for the average health
of the FDI firms associated with each main
bank. DPROFIT is based on the profitability of
the set of firms associated with a particular main
bank that engaged in FDI at any time during our
sample period. It is calculated for each main
bank as the change in the sum of profits during
the prior year for the set of FDI firms associated
with each bank, scaled by the sum of their
assets, using unconsolidated firm data from
PACAP.®

" Diawa Bank is the only instance in which a bank is
downgraded by more than two levels in a single year. It
declined by three levels in 1993.

8 A second measure of firm health, Firm Market Value,
was included in some specifications. It is calculated for each
main bank as the percent change in an index of the sum of
market values at the end of the prior year of all firms
associated with that bank, deflated by the Japanese whole-
sale price index. However, we do not report the results for
this variable. It did not affect the results for the ratings
downgrade variables and it tended to be correlated with the
relative wealth and profitability variables. We do include
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The third vector, DMACRO, contains a set
of three macroeconomic variables intended to
control for differences in wealth and economic
activity between Japan and the United States.
These are time-series variables that are not bank
specific, having the same value for each bank in
a given year. In each instance, they are mea-
sured over the prior year. The first variable is
Relative Wealth, measured as the percentage
change in the nominal Japanese Nikkei stock
index, plus the percentage change in the nomi-
nal (dollar/yen) exchange rate, minus the per-
centage change in the nominal U.S. S&P 500
stock index.” The Relative Wealth variable in-
corporates into our specification the hypothesis
suggested by Froot and Stein (1991), and tested
in Klein and Rosengren (1994), that exchange
rate movements and relative stock prices may
be important in explaining movements in FDI
because of capital market imperfections. Froot
and Stein (1991) posit that favorable currency
and stock price movements will alter the
amount a firm will be able to bid for foreign
assets. If so, the estimated coefficient on Rela-
tive Wealth should be positive. We also include
the change in the U.S. unemployment rate and
the change in the Japanese job-offers-to-applicants
ratio to control for the macroeconomic business
cycle in each country. We estimate each equa-
tion using ordinary least squares (OLS), with
robust standard errors calculated by relaxing the
assumption of independence of the observations
for a given year.'®

Table 3 contains the results for equation (1).
Japanese firms that engaged in FDI for any year
during the sample period have been aggregated
by their associated main bank. The regression

firm market value in the next section, where we investigate
the determinants of the probability that individual firms
engage in FDIL

“ This is equivalent to using real measures of the Japa-
nese Nikkei stock index, the (dollar/yen) exchange rate, and
the U.S. S&P 500 stock index, since the price indexes would
cancel.

'The use of aggregate regressors, represented by
DMACRO, suggests a likely correlation among regression
errors within a particular year. Failure to account for within-
year correlation when computing coefficient standard errors
would result in incorrect t-statistics (Teun Kloeck, 1981;
Brent R. Moulton, 1990). We compute robust standard
errors allowing for dependence of regression errors within
years to adjust for this bias.
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TABLE 3—DETERMINANTS OF THE CHANGE IN THE NUMBER OF JAPANESE FDI PROJECTS

All FDI firms

Multiple-year FDI firms

Percentage change, Proportional change, Proportional change, Proportional change,

Independent variable 11 banks 11 banks 11 banks 9 banks
Single Downgrade, _, —30.184** —26.988** —37.269** —36.267**
(11.259) (9.718) (11.575) (12.400)
Multiple Downgrades, _ —68.022** =2 503D =8LOTIE =63.127%%
(21.340) (14.938) (32.268) (17.355)
Relative Wealth, _, 0.857 0.348 0.026 0.606
(0.722) (0.448) (0.626) (0.660)
Firm Profitability, _, 0.432 —0.673 =11:230 =9:590
(26.253) (14.749) (22.199) (21.911)
U.S. Unemployment Rate, _, —10.285 =22 329k —19.452 —6.820
(8.381) (6.622) (11.245) (8.002)
(Japan Job Offers/Applications), _, —102.006 —62.091 —30.924 —65.144
(107.843) (57.665) (93.608) (92.754)
Constant 27.796* 8.102 8.875 8.606
(12.005) (6.986) (8.389) (8.595)
N 73 73 73 61
RZ 0.263 0.334 0.240 0.310
Root MSE 60.426 45.305 62.561 50.591

Notes: Relative Wealth is measured as the percentage change in the Nikkei index, plus the percentage change in the
(dollar/yen) exchange rate, minus the percentage change in the S&P 500 index. Firm Profitability is calculated as the change
in the sum of profits for the set of FDI firms associated with each bank, as a percentage of the sum of their beginning-of-period
assets. The U.S. Unemployment Rate and the Japanese Job-Offers-to-Applications ratio are in first-difference form. Daiwa
Bank and LTCB are omitted from the sample for the regression reported in column 4. Below each estimated coefficient, we
report the associated robust standard error calculated by relaxing the assumption of independence of the observations for a

given year.
* Significant at the 5-percent level.
** Significant at the 1-percent level.

includes observations for the 11 banks that have
at least one FDI project associated with its firms
in each year. Annual observations for the 1988
to 1994 period for the 11 banks provide 73
observations for the full sample.'’

The first column contains the results for the
specification with the percentage change in the
number of FDI projects for the set of firms
associated with a given bank as the dependent
variable. The Moody’s downgrade variables
distinguish between single and multiple down-
grades in a given year. The estimated coefficient
on Single Downgrade is negative and signifi-
cant, indicating that a downgrade of a bank by a
single level in the prior year produces a 30-
percent reduction in the number of FDI projects
by firms that use the bank as their main bank. A

' We have eight years of ITA data that provide seven
observations per bank for the change in FDI. We lose four
observations at the beginning of the sample because some
banks did not yet have a Moody’s rating.

multiple downgrade, in all but one instance rep-
resenting a two-level downgrade, causes a re-
duction in FDI projects that is statistically
significant and slightly more than double the
effect of a single downgrade, a decline of about
two-thirds in the number of projects undertaken
by firms associated with that main bank. Thus,
it appears that multiple downgrades in the same
year increase the pressure on banks a little more
than proportionately, with the result that the
firms associated with the bank sharply cut back
the number of FDI projects.

Among the firm and macroeconomic control
variables, the estimated coefficients on both
Relative Wealth and Firm Profitability are pos-
itive, as predicted, but not statistically signifi-
cant. The estimated coefficients on both the
change in the U.S. unemployment rate and the
change in the Japanese Job Offers/Applications
ratio are negative, but not statistically significant.

Column 2 serves as a robustness check and
as a transition to the specifications shown in

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



674 THE AMERICAN ECONOMIC REVIEW

columns 3 and 4. This specification replaces the
percentage change in the number of FDI
projects with the proportional change for the
dependent variable. This limits the range of
values for the dependent variable, which may
become important when the number of FDI
projects associated with a particular bank ap-
proaches zero. The column 2 results show that
using proportional changes in place of percent-
age changes produces estimates for the two
downgrade variable coefficients that are quite
similar to those in column 1. Although the es-
timated coefficients are slightly smaller, their
associated ¢-statistics are larger. The estimated
coefficient on Relative Wealth is now much
smaller and that on Firm Profitability is now
negative, although not statistically significant.
The estimated coefficient on the change in the
U.S. unemployment rate remains negative, but
is now statistically significant. Thus, a slow-
down in economic activity in the United States
would reduce inward FDI there, as would be
expected. The estimated coefficient on Japan
Job Offers/Applications remains negative and
insignificant.

The third and fourth columns examine the
subsample of FDI firms that engaged in FDI in
multiple years. This eliminates firms that en-
gaged in FDI in only one year over the eight-
year period. Because the latter firms engage in
FDI into the United States only infrequently,
they may not be as committed to actively pur-
suing FDI opportunities and thus may not be
regularly looking for them. Including these
firms in the sample may add more noise than
information, insofar as their nonparticipation in
FDI in any given year is unrelated to the avail-
ability of credit.

Because restricting our sample to firms en-
gaged in FDI in multiple years reduces the
number of FDI projects, in some cases to zero
for a particular bank in a given year, we
report only the results for the proportional
change specification of the dependent vari-
able. The use of percentage changes would
force the omission of some observations for
which the dependent variable is undefined and
would introduce additional volatility associ-
ated with fluctuations in the number of FDI
projects associated with banks, since those
numbers become quite small in some years.
The estimates in column 3 indicate that both
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Single Downgrade and Multiple Downgrades
retain their significant negative estimated co-
efficients. Furthermore, compared to column
2, the estimated coefficients are now some-
what larger.

As an additional robustness test, the fourth
column contains results for the subset of the
nine banks that have the most FDI projects by
firms that use them as their main bank. The
two omitted banks, Daiwa and LTCB, have as
few as one firm engaged in FDI in some years
and, with the multiple-year FDI sample, the
number falls to zero in some years. Omitting
these two banks eliminates observations in
which a few FDI projects can account for a
large proportional change in the dependent
variable. On the other hand, because these
two banks are also the weakest banks in our
sample, they may be the banks for which
deteriorating health would be expected to
have the largest impact on FDI.

The results in column 4 indicate that the
estimated effects of the ratings downgrade vari-
ables are slightly smaller (in absolute value)
when the sample is reduced to this set of nine
banks. However, the estimated coefficients are
still larger than those in column 2 that include
the projects of all FDI firms. Thus, the estimates
in column 4 indicate that our results are robust,
and are not being driven by the observations
associated with the two banks that are the weak-
est and that have the fewest FDI firms associ-
ated with them.

We interpret our evidence as indicating that
the substantial decline in Japanese bank
health caused Japanese firms that rely on
those banks for credit to cut back on FDI
projects in the United States. Because we find
significant effects for the ratings downgrade
variables even after controlling for relative
wealth, firm profitability, and economic activ-
ity in both the United States and Japan, we
conclude that our results are not due to a
weakening in the health of firms engaged in
FDI being correlated with, or even causing,
the deterioration in bank health in Japan.
Rather, the decline in FDI into the United
States associated with deteriorating bank
health occurred for healthy as well as un-
healthy FDI firms, as the firms’ main banks
reduced credit availability in response to the
adverse shock to the banking industry.
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IV. Specification and Empirical Results—
Firm-Level Data

The previous section documents that Moody’s
downgrades of a bank have an cconomically
large and statistically significant effect on FDI
projects by firms associated with that bank.
While such an analysis provides a good aggre-
gate measure of the impact on FDI of a deteri-
oration in bank health, the aggregation by bank
makes it difficult to control for differences
across firms that have the same main bank. This
section addresses that issue by examining firm-
level data to determine whether the probability
that an individual firm engages in FDI is af-
fected by a deterioration in bank health. Such a
specification provides an alternative method for
examining the importance of unequal access to
credit for firms that engage in FDI. This speci-
fication uses firm-level data rather than bank-
level data, and focuses on the probability of a
firm engaging in FDI, rather than on changes in
the number of FDI projects. The samples of
individual firms used here include the set of
firms that engaged in FDI into the United States
in more than one year during our sample period,
the preferred sample used in the previous sec-
tion, as well as broader samples described be-
low that demonstrate the robustness of our
results.

The basic equation to be estimated is:

2) Pr(FDL,) = €, + ¢,RATING;,_,
+ ¢,FIRM,, , + ¢:MACRO,,_, + u;,.

The dependent variable, Pr(FDI, ,), is a limited
dependent variable that has a value of one if
firm i engaged in at least one FDI project into
the U.S. in year 7, and zero otherwise. While the
bank-level regressions focused on whether
changes in FDI were affected by changes in
bank health, the firm-level specification asks
whether the health of the firm’s main bank is
related to the firm’s decision to engage in FDI.
Thus, the probability of a firm undertaking FDI
needs to be matched to the levels rather than the
changes of the independent variables.
RATING;, , _, contains measures of the level
of Moody’s long-term deposit rating for the
individual Japanese bank identified as the main
bank for firm i in December of the prior year.
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The proxies for the Moody’s ratings are a set of
six (0,1) dummy variables, one for each of the
individual ratings from Aal through A3, with
Aaa being the omitted rating. Thus, the esti-
mated coefficients on these ratings dummy vari-
ables indicate the effect relative to that when the
firm’s main bank has a Moody’s Aaa rating.
The second vector, FIRM, includes variables
to control for firm size, for the firm’s industry,
and for the health of the individual firms that
engage in FDI. It is important to control for firm
health, insofar as the weakening of the FDI
firms may have contributed to the deterioration
in bank health. If so, the weakening of FDI
firms could serve as the cause of the declines in
both bank health and FDI. We use two measures
to control for the health of the FDI firms: Rel-
ative Wealth and Firm Profitability. The first
measure is based on the stock price of the firm,
measured as the market value of firm i indexed
to 100 in 1992, times the nominal dollar/yen
exchange rate, divided by the nominal S&P 500
index.!? Our measure is constructed as the nat-
ural logarithm of this variable, measured in De-
cember of the prior year. This is similar to the
Relative Wealth variable constructed in the pre-
vious section, except that now it is constructed
using the firm’s individual stock price rather
than the Nikkei index to measure changes in the
amount a Japanese firm will be able to bid for
U.S. assets. If a higher stock price and a higher
value of the yen enhance the ability of the firm
to bid for foreign assets, as posited by Froot and
Stein (1991), the estimated coefficient on Rela-
tive Wealth should be positive. The second
measure of firm health, Firm Profitability, is
calculated as the profits-to-assets ratio of the
firm, measured in the prior year. Again, we
expect a positive coefficient. We also include a
variable, Firm Size, which is the logarithm of
the real value of the firm’s assets in the prior
year, using the Japanese wholesale price index
as the deflator. Because larger firms are more
likely to engage in international activities and
have the funding capacity to undertake FDI, we
anticipate a positive coefficient. Finally, we in-
clude a set of industry dummy variables to
control for differences across industries in the

'2 This is equivalent to using real values for each of the
variables, since the price indexes would cancel.
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TABLE 4—DETERMINANTS OF JAPANESE FDI FOR INDIVIDUAL FIRMS
(MuULTIPLE-YEAR FDI FirMs; ESTIMATION METHOD: LOGIT)

Non-autos,
Independent variable Ratings only Full specification non-steel
Aal —0.665** —0.454 —0.437
(0.209) (0.260) (0.297)
Aa2 =0.27% —0.268 —0.210
(0.312) (0.242) (0.290)
Aa3 10001 —=0i795%* —0.929**
(0.145) (0.241) (0.256)
Al HOFBB Sl Al —0.616%*
(0.175) (0.195) (0.203)
A2 =1.181%% =1.091%* —1.066%*
(0.119) (0.274) (0.275)
A3 —2.045%* EOTIAS =1.651%*
(0.063) (0.205) (0.206)
Relative Wealth, _, 0.162 0.285
(0.123) (0.168)
Firm Profitability, _, 0.860 =0.237
(0.904) (0.878)
Firm Size, _, 0.486** 0.449**
(0.041) (0.049)
U.S. Unemployment Rate, =0 570 R e
(0.087) (0.100)
(Japan Job Offers/Applications), _, —0.506* —0.405
(0.256) (0.272)
Constant 02837 % 1.162 2.359
(0.064) (1.475) (1.704)
N 1,538 1,538 1:313
Pseudo R? 0.038 0.108 0.105
Log-likelihood —1,008.204 —935.343 —796.048

Notes: Relative Wealth is calculated as the logarithm of the following value: the firm’s market
value (indexed to 1992) multiplied by the (dollar/yen) exchange rate, divided by the S&P 500
index. Firm Profitability is measured as the firm’s profits-to-assets ratio, Firm Size is
measured as the logarithm of the real value of the firm’s assets, using the Japanese wholesale
price index as the deflator. The specifications in columns 2 and 3 also include a set of dummy
variables for the nine industry groupings. Below each estimated coefficient, we report the
associated robust standard error calculated by relaxing the assumption of independence of the
observations for a given year.
* Significant at the 5-percent level.
** Significant at the 1-percent level.

proclivity to engage in FDI, although their es- trol for differences in economic activity be-

timated coefficients are not reported in the ta-
bles in order to conserve space.'?

The third vector, MACRO, contains a set of
two macroeconomic variables intended to con-

13 We estimate a fixed-effects logit for panel data models
following Gary Chamberlain (1980). The nine industry
groupings, based on the PACAP classifications, are: agri-
culture, forestry, fishery and mining; construction; manu-
facturing; wholesale and retail; financial and insurance; real
estate; transportation and communication; electrical power
and gas; and services.

tween Japan and the United States. The U.S.
unemployment rate and the Japanese job-offers-
to-applicants ratio should control for the mac-
roeconomic business cycle in each country.
These are time-series variables that are not firm
specific, having the same value for each firm in
a given year. In each instance, they are mea-
sured over the prior year. Again, we adjust
estimated coefficient standard errors to account
for the presence of aggregate regressors.

Table 4 shows the results of estimating
the firm-level logit regressions for the set of
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multiple-year FDI firms. The first column re-
ports estimates for the probability of a firm
undertaking one or more FDI projects, using
only the set of dummy variables for the level of
the Moody’s rating for the firm’s main bank as
explanatory variables. As expected, each of the
estimated coefficients is negative, and five of
the six coefficients are statistically significant,
indicating that firms associated with main banks
whose ratings have declined below Aaa have a
lower probability of engaging in FDI. In addi-
tion, the estimated coefficients on the two low-
est ratings are much larger in absolute value
than those for the highest two ratings, indicating
that the more troubled the firm’s main bank, the
less likely the firm will undertake FDI.

The specification in the second column adds
the firm and macroeconomic control variables
to the set of Moody’s ratings variables. With the
inclusion of the additional explanatory vari-
ables, each of the six estimated coefficients on
the bank rating dummy variables remain nega-
tive, with four of the estimated coefficients re-
maining statistically significant at the 1-percent
level. Again, the probability of undertaking FDI
is the lowest if the firm’s main bank has one of
the two lowest ratings, other things equal. The
other explanatory variables are each correctly
signed. The probability of engaging in FDI is
positively related to the firm’s market value
measured relative to that of U.S. stocks and the
firm’s profitability, although neither effect is
statistically significant. Larger firms have a
higher probability of engaging in FDI, and the
effect is statistically significant. The probability
of the firm undertaking FDI is reduced by a
higher unemployment rate in the United States
and by a higher value of the Japanese job-
offers-to-applicants ratio, with both effects be-
ing statistically significant.

The third column addresses the robustness of
our results. It contains results for a sample that
omits those firms in the auto and the iron and
steel industries, the two industries most affected
by the threat of U.S. trade restrictions. It is
possible that firms in these two industries were
forced to invest in the United States by trade
barriers, and that the investment patterns by
these firms may be spuriously correlated with
the condition of their banks. The evidence in the
third column indicates that the results are not
sensitive to the exclusion of firms in these two
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industries. The estimated coefficients on the rat-
ings dummy variables and their significance
levels are very similar to the estimates in col-
umn 2.

Our preferred sample includes those firms
that have engaged in FDI projects in multiple
years of our sample period. However, one might
be concerned that our results are affected by
sample selection bias. To address this issue, we
have reestimated the column 2 specification in
Table 4 with two alternative enlarged sets of
firms. The results are shown in Table 5, which
indicates that our results are robust to other
sample selection criteria. The first column rep-
licates column 2 of Table 4 to facilitate com-
parisons with the alternative specifications. The
specification in the second column uses the set
of firms that engaged in FDI in any year during
our sample period. Thus, this selection criterion
adds to our sample those firms that engaged in
FDI in only one year during our sample period.
The results are qualitatively similar to those
based on the sample of multiple-year FDI firms.
The estimated coefficients on each of the six
ratings variables are negative, with those for the
four lowest rating categories being statistically
significant. With this larger sample of firms, the
pattern of relative effects across the ratings vari-
ables is quite similar, although the estimated
coefficients now tend to be slightly smaller.

The specification in the third column inves-
tigates the link between bank health and FDI
among an even wider set of firms, one that
includes all firms for which we can obtain the
relevant data, regardless of whether they en-
gaged in FDI at any time during our sample
period. A potential concern with the previous
results is that, by selecting only those firms that
engaged in FDI, we are using a nonrepresenta-
tive sample. To address this concern, this spec-
ification includes the set of all first-section,
second-section, and over-the-counter firms for
which we could identify a main bank and obtain
values for the other explanatory variables. This
wider sample has more than five times the num-
ber of observations of the multiple-year FDI
firm sample, and more than triple the number of
observations for the sample of firms that en-
gaged in FDI in at least one year of our sample
period. However, note that each of the addi-
tional 5,656 observations for the firms that did
not engage in FDI has a zero value for the
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TABLE 5—DETERMINANTS OF JAPANESE FDI FOR INDIVIDUAL FIRMS (ALTERNATIVE SAMPLES; ESTIMATION METHOD: LOGIT)

All OTC, first- and

Independent variable Muitiple-year FDI firms All FDI firms second-section firms
Aal —0.454 —0.440 —-0.319
(0.260) (0.260) (0.265)
Aa2 —0.268 —0.239 —-0.150
(0.242) (0.264) (0.252)
Aa3 =0795%* —=0.652% —0.586
(0.241) (0.291) (0.348)
Al =05775% —0.614* -0.672
(0.195) (0.295) (0.350)
A2 =1109]1** —0.861** —~0:892%*
(0.274) (0.282) (0.297)
A3 = 1671 %* —<1.011 %% =1l 1g**
(0.205) (0.263) (0.271)
Relative Wealth, _, 0.162 0.115 0.246**
(0.123) (0.125) (0.087)
Firm Profitability, _, 0.860 2.916%* 0.929
(0.904) (1.092) (0.926)
Firm Size, _, 0.486%** 0.560%* 1.002**
(0.041) (0.030) (0.029)
U.S. Unemployment Rate, _, —0.379%* =030k —0.334*
(0.087) (0.106) (0.139)
(Japan Job Offers/Applications), _, —0.506** —0.554* =0.709%
(0.256) (0.277) (0.334)
Constant 1.162 —0.589 —4.096%*
(1.475) (1.241) (1.162)
N 1,538 2,653 8.309
Pseudo R? 0.108 0.116 0.256
Log-likelihood —935.343 —1,433.581 —1,952.246

Notes: Relative Wealth is calculated as the logarithm of the following value: the firm’s market value (indexed to 1992)
multiplied by the (dollar/yen) exchange rate, divided by the S&P 500 index. Firm Profitability is measured as the firm’s
profits-to-assets ratio. Firm Size is measured as the logarithm of the real value of the firm’s assets, using the Japanese
wholesale price index as the deflator. Each specification also includes a set of dummy variables for the nine industry
groupings. Below each estimated coefficient, we report the associated robust standard error calculated by relaxing the
assumption of independence of the observations for a given year.

* Significant at the 5-percent level.
** Significant at the 1-percent level.

dependent variable. While this has the potential
to add noise rather than precision to our esti-
mates, the results in the final column of Table
5 show that each of the six estimated coeffi-
cients on the ratings variables is negative, with
those for the two lowest ratings being statisti-
cally significant at the 1-percent level. In addi-
tion, except for the coefficient on Aa2, the
(absolute value of the) effect rises with each
reduction in the rating. Thus, even when we
include a large number of observations for firms
that have shown no inclination to engage in
FDI, the resuits are only slightly weaker.

It is likely that the health of the main bank
would most affect the FDI decisions of those
firms that had few alternative sources of financ-

ing. Table 6 provides estimates for two cuts of
our multiple-year FDI firm sample that focus on
attempting to separate our set of firms based on
the degree of their dependence on banks for
their external funds. The first cut distinguishes
firms by the extent that they access the bond
market for their liabilities, assuming that the
larger the share of bonds in total liabilities, the
less dependent is the firm on bank loans. The
second cut distinguishes firms by their size,
assuming that smaller firms tend to be more
bank dependent. The first specification is our
preferred method for better isolating those firms
that are not bank dependent, since it identifies
those firms that do have access to the bond
market as an alternative to bank finance and that
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TABLE 6— DETERMINANTS OF JAPANESE FDI FOR INDIVIDUAL FirRMS
(MuLTIPLE-YEAR FDI FIrRMS; ESTIMATION METHOD: LOGIT)

Firms with
Excluding firms largest 20
with largest percent bonds/ Excluding Largest 20 percent

Independent variable bonds/liabilities liabilities largest firms of firms
Aal —0.401 —0.530 —0.461 —0.098

(0.251) (0.443) (0.275) (0.512)
Aa2 —0.163 70957 =073 —0.635

(0.361) 0.571) (0.247) (0.533)
Aa3 e Vg Vs —0.626 —0.698** —0.892

(0.250) (0.398) (0.240) (0.495)
Al —0.497** —0.436 =0:516** —0.487

(0.181) (0.385) (0.175) (0.481)
A2 —=1.285%* —0.406 =1026%* —1.089%*

(0.433) (0.351) (0.281) (0.372)
A3 —~1.480%% —1.439%*

(0.190) (0.158)
Relative Wealth, _, 0.358* —0.716% 0.087 0.842

(0.145) (0.362) (0.134) (0.717)
Firm Profitability, _, 1.982 =1:930 1.176 4.722

(1.066) (5.257) (1.098) (5.844)
Firm Size, _, 0.520** 01331 %* 0.374** 0.165

(0.047) (0.052) (0.055) (0.282)
U.S. Unemployment Rate, _, =0.265%* —i1.0567* Q.32 > TUB1GE

(0.088) (0.132) (0.101) (0.164)
(Japan Job Offers/Applications), _, —~0.667* 0.123 —0.468 =0.999%

(0.278) (0.281) (0.283) (0.395)
Constant 2.261 —2:313 0.551 13.635

(1.789) (3.251) (1.345) (8.434)
N 1,230 299 1,227 310
Pseudo R> 0.118 0.092 0.062 0.196
Log-likelihood —746.165 —173.673 —758.781 —163.471

Notes: Relative Wealth is calculated as the logarithm of the following value: the firm’s market value (indexed to 1992)
multiplied by the (dollar/yen) exchange rate, divided by the S&P 500 index. Firm Profitability is measured as the firm’s
profits-to-assets ratio. Firm Size is measured as the logarithm of the real value of the firm’s assets, using the Japanese
wholesale price index as the deflator. Column 1 excludes the 20 percent of the observations with the largest values for the
ratio of bonds to liabilities. Column 2 includes only those observations omitted from the column 1 sample. Column 3 excludes
the 20 percent of the observations for each year with the largest values for firm assets. Column 4 includes only those
observations omitted from the column 3 sample. Each specification also includes a set of dummy variables for the nine
industry groupings. Below each estimated coefficient, we report the associated robust standard error calculated by relaxing
the assumption of independence of the observations for a given year.
* Significant at the 5-percent level.
** Significant at the 1-percent level.

have taken the most advantage of that access.  results for the full sample of multiple-year FDI
Firm size is a more indirect method of isoiating  firms, each of the ratings variables has a nega-
those firms that are least bank dependent, since tive estimated coefficient, with those for the
some quite large firms may have quite limited  four lowest ratings being statistically significant
(or no) access to the bond market, for example, at the 1-percent level. Furthermore, each of the

because of poor financial health. estimated coefficients on the other explanatory

The results in the first column are for a sam- variables is of the predicted sign and only that
ple that excludes those observations for which for Firm Profitability fails to be statistically
firms are in the highest two deciles when or- significant. In contrast, the resuits in column 2
dered by the ratio of the firm’s bonds outstand-  for the ratings variables for those observations

ing to its total liabilities. Consistent with our  for which firms rely most on bonds relative to
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bank loans for their external funds are much
weaker. Although each of the five estimated
coefficients is negative, none are statistically
significant.'*

Columns 3 and 4 provide results similar to
those in the first two columns. When the obser-
vations for the largest 20 percent of firms (as
measured by total constant-yen assets) in each
year are omitted from the sample, the estimated
coefficients for the six ratings variables are little
affected, with each coefficient being negative,
and those for the four lowest ratings being sta-
tistically significant at the 1-percent level. In
contrast, while all five estimated coefficients for
the ratings variables are negative for the set of
observations for the largest firms, only that for
the lowest rating is statistically significant.

The results for the firm-level logit specifica-
tions provide strong support for the relative
access to credit hypothesis, in line with the
bank-level regression results. A firm's FDI is
positively associated with the financial condi-
tion of its main bank, as measured by the main
bank’s Moody’s ratings. The results are robust
to examining changes in FDI using bank-level
data that aggregates firms associated with spe-
cific main banks or to examining levels of FDI
using firm-level data in a logit regression. Both
sets of results are robust to alternative specifi-
cations and provide strong evidence that part of
the dramatic decline in Japanese FDI into the
United States during the 1990’s can be attrib-
uted to the deteriorating health of Japanese
banks.

V. Conclusion

In this paper, we propose the relative access
to credit hypothesis (RAC) to explain a major
puzzle in the pattern of foreign direct invest-
ment, the continued decline of Japanese FDI
into the United States in the early and mid-

'* Column 2 and column 4 have no estimate for the A3
rating. In each case, there is only a single observation with
a main bank with an A3 rating, and that observation is
dropped because it perfectly predicts FDI. In column 2,
eight other observations are dropped due to the same prob-
lem with the industry dummy variables. Thus, the numbers
of observations in column 1 plus column 2 and in column 3
plus column 4 are each less than the total number of obser-
vations in the multiple-year FDI firm sample.

JUNE 2002

1990°s as the Japanese yen was appreciating
dramatically. Unlike the relative wealth hypoth-
esis, which focuses on imperfect information
generating imperfect capital markets, we relax
the assumption that firms have equal access to
credit. We show that firms’ ability to raise ex-
ternal financing was impaired by the deteriorat-
ing financial condition of Japanese banks, so
that FDI declined most for firms that were reli-
ant on the most troubled Japanese banks. Even
as the historically close ties between Japanese
firms and Japanese banks are beginning to break
down (Hoshi and Kashyap, 1999), Japanese
firms remain highly leveraged and far more
dependent on bank financing than firms in the
United States. Thus, many Japanese firms are
still likely to have great difficulty obtaining
alternative financing if their main bank is un-
able, or unwilling, to provide additional
financing.

Not only is Japan a particularly good labora-
tory for exploring RAC because of the collapse
of major Japanese banks in the 1990’s, the
particularly strong relationships between firms
and banks, and the importance of outward Jap-
anese FDI for the rest of the world, but also
because data are available that enable us to
construct a unique data set ideally suited for
testing RAC. Unlike in the United States, firm-
bank relationships can be clearly identified in
Japan and annual FDI investments by particular
Japanese firms are available. Evidence based
both on bank-level panel data linking FDI by
firms to their main bank and on a panel data set
of individual firms strongly support the RAC
hypothesis, indicating a statistically and eco-
nomically important relationship between bank
health and the ability of Japanese firms to invest
in the United States.

Japanese FDI into the United States provides
a particularly good test of RAC, but the RAC
hypothesis should have much broader ramifica-
tions. While much of the power of our test is
based on cross-sectional differences among Jap-
anese banks, the financial condition of all Jap-
anese banks deteriorated, indicating that
Japanese firms were likely disadvantaged rela-
tive to U.S. and European firms operating in
Asia and Europe, as well as in the United States.
The Japanese have been a major source of FDI
into the United States, peaking at 30 percent of
all FDI in 1990, but the effects of any decline in
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FDI would likely be much more severe for
small, newly developed countries that rely
heavily on FDI. In particular, for those countries
that are heavily dependent on FDI from Japan,
this transmission mechanism indicates why
these countries have been so concerned about
the slow pace of recovery for Japanese banks.
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