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1 Introduction

The global financial crisis was accompanied by a worldwide collapse of foreign

direct investment (FDI). According to UNCTAD (2011, Table I.1), world

outflows of FDI were 46% lower in 2009 compared to 2007, with the drop in

outflows from developed countries exceeding 50%. Such a collapse of FDI is

worrying because FDI has been one of the main driving forces of globalization

in the past decades: foreign affiliate sales have exceeded world trade for more

than two decades (see UNCTAD, 2004). Moreover, FDI plays an essential

role as a source of investment capital not least for less-developed countries,

a source that has traditionally been thought to be much less volatile than

portfolio capital (UNCTAD, 2011).

While the financial crisis obviously had drastic consequences for FDI, it

remains unclear what exactly caused FDI to fall. UNCTAD (2011) argues

that the main reason for the drop in FDI was the economic downturn and

that FDI has been slow to recover due to the fragile world economy and an

uncertain regulatory environment. This conclusion is in line with the tradi-

tional industrial organization view of FDI, where FDI is based on product

or technology market imperfections, but financial markets are assumed to

be frictionless (see, for instance, Markusen, 2002, or Barba Navaretti and

Venables, 2004). According to this view, not only are changes in FDI flows

mainly due to product market shocks, there are also no drastic consequences

for social welfare when firms simply adjust their FDI to changing demand

conditions.

The current paper argues that this traditional view is incomplete in that

financial frictions may have potentially strong effects on FDI. More precisely,

we demonstrate that FDI may react strongly to credit constraints and that

a decline in FDI due to tighter credit constraints may be bad for welfare,

as socially desirable investment projects may not get funded. But we go

further in our analysis. Specifically we examine how financial shocks are

transmitted to FDI. We focus on two possible transmission channels: (i)

a lending channel, whereby changes in bank health affect banks’ ability to

lend; and (ii) a collateral channel, whereby changes in the value of collateral
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affect investors’ ability to borrow.

We base our analysis on microdata on Japanese FDI projects in the

United States between 1980 and 1994. These data are ideally suited for our

purpose: First, the time period includes the Japanese land-price bubble, and

land in Japan as elsewhere is the dominant form of collateral to secure loans.

Following a steep rise in the second half of the 1980s, land prices in Japan

dropped by more than half between 1990 and 1993. The changes in land

prices are exogenous to the investing firms (see also Gan, 2007a,b). Second,

Japanese companies, even large ones, rely heavily on bank financing, more so

than, for instance, firms in the United States. Many of these companies saw

the health of their main bank decline starting in the mid 1980s. Third, the

financial crisis was by and large confined to Japan, local demand conditions

in the United States were stable. Hence the gross return from FDI projects in

the United States was arguably not affected by the financial trouble in Japan

(Klein et al., 2002). These arguments make it persuasive that the strong in-

crease in Japanese FDI projects in the United States from the mid-1980s

until 1990 and the subsequent drop were at least in part driven by financial

conditions in Japan, in particular by changes in land values and changes in

bank health.

Our empirical analysis is based on a simple theoretical model specify-

ing how credit constraints affect multinational investment. Unlike the well

known models of FDI that focus exclusively on product market imperfections

and incompleteness of contracts for intermediate goods, technology and head-

quarter services, we concentrate on the microfoundations of credit constraints

while abstracting from questions regarding the location, trade and competi-

tive effects of multinationals.1 Following the seminal contribution by Stiglitz

and Weiss (1981), credit rationing occurs in our model due to incomplete

information about the riskiness of an investment. Simply put, banks have to

impose tough credit terms to deter projects with a low success probability.

The probability that a project will be financed is hence less than one and

turns out to be increasing in bank health.

1We agree with Markusen (2002) that it makes sense conceptually to separate decisions
about production location and trade from financing decisions.
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A role for collateral arises from the incompleteness of loan contracts:

banks require collateral to prevent borrowers from accepting tough credit

terms only to then default on the loan. A change in collateral value hence,

too, affects the investor’s ability to borrow. While lower bank health and a

lower collateral value both reduce the probability that an investment receives

financing, we show that the two channels have very different implications for

the likelihood that a socially desirable project receives funding and hence

for the allocative efficiency of financial markets. Thus it is important to

distinguish between them empirically.

By identifying the separate effects of the lending and the collateral channel

and showing that economically sizeable and statistically significant effects

emanate from both, our paper contributes to the growing literature on the

effects of financial constraints on FDI and trade (see Foley and Manova (2014)

for a recent survey). It builds on the seminal papers by Froot and Stein (1991)

and Klein et al. (2002) who were the first to point out the importance of

financial constraints for FDI. Froot and Stein show that a domestic currency

depreciation raises the relative wealth of foreign investors, giving them an

advantage over domestic investors in bidding for take-over targets. Klein et al.

argue that the decline in Japanese FDI after 1990 cannot be explained by this

relative-wealth (RW) hypothesis alone, but that the decline is more consistent

with weak credit markets caused by the decreasing health of Japanese banks.2

They show that FDI by Japanese firms is significantly affected by the health

of their main banks—what they term the relative-access-to-credit (RAC)

hypothesis.3

The current paper complements these two hypotheses by showing that

the collateral channel plays an important and independent role in transmit-

ting financial shocks to FDI. That is, controlling for the RW and the RAC

hypotheses as well as for key firm characteristics, we find that the value of

2See also Klein and Peek (1994) for further empirical evidence on the RW hypothesis.
3Alba et al. (2007) confirm the results of Klein et al. (2002) and show that bank

downgrades affect the FDI even of those firms that have access to bond markets and
thus could have financed their investment through bonds. Gibson (1995) shows that bank
health affects investment: investment is 30% lower for firms that have one of the lowest-
rated banks as their main bank.
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a firm’s land holdings has a significant effect on FDI activity. This collateral

effect turns out to be particularly strong in the second half of the 1980s,

which helps explain the strong increase in Japanese FDI at that time.4

The paper is also connected with the corporate finance literature on

the collateral and lending channels. Gan (2007a) uses the bursting of the

Japanese real estate bubble to identify the effect of a shock to firms’ col-

lateral on fixed investment, which in turn is computed using changes in the

capital stock and depreciation. Gan finds a statistically and economically

significant impact of the drop in collateral value: a 10 percent decrease in

land values leads to a 0.8 percent reduction in the investment rate. Using

data at the individual loan level, Gan (2007b) identifies a loan supply shock

stemming from banks’ real estate exposure. She observes that firms reduce

their borrowing from banks with greater exposure to the real-estate market.

Gan estimates that this lending channel accounts for 20% of the decline in

fixed investment and 25% of the drop in stock market value of Japanese

firms. Chaney et al. (2011) use data for the period 1992 to 2007 to study the

effect of changes in real estate prices on corporate investment in the United

States. They find support for the importance of the collateral channel, with

an additional dollar of collateral boosting investment of the average firm by

6 cents.

An obvious difference between these corporate finance papers and ours

is that we look at a very specific and important form of investment, namely

FDI. But FDI is not only interesting in itself. Rather our focus on new

FDI projects has the distinct advantage of allowing us to control for demand

conditions in the host country and thus the gross return on investment, which

is hard to do when looking at aggregate corporate investment, as domestic

4Another related paper is by Buch et al. (2009) who model the effect of credit con-
straints on FDI and, conditional on FDI, on the size of overseas operations. Using micro-
data on German FDI they find that a larger cash flow raises the propensity to invest
abroad and to have more overseas affiliates. We, too, control for cash flow, but go further
by, among other things, examining the role of bank health and collateral value. Manova,
Wei and Zhang (2014) find that foreign-owned firms perform better in China under credit
constraints because they have access to credit through their parent firms. Matsuyama
(2005), among others, shows that countries with better-functioning financial markets have
a comparative advantage for hosting industries that rely substantially on external credit.
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financial shocks typically go hand in hand with changes in domestic demand

conditions.

Finally our findings mirror to some extent what other authors have found

regarding the effect of financial constraints on international trade. Amiti and

Weinstein (2011) use the bursting of the land price bubble in Japan as an

exogenous shock to study the effect of changes in bank health. They regress

firm-level exports on a proxy of the health of the firm’s main bank, and find

that declining bank health significantly hurts exports.5

The remainder of the paper is organized as follows. In the next section we

develop a theoretical model to provide a micro-foundation for the financial

frictions affecting FDI. In Section 3 we present the Japanese data and discuss

stylized facts. In Section 4 we introduce our regression model and results.

Section 5 concludes. The Appendix contains proofs of our theoretical results

and a detailed description of data sources.

2 Theoretical Framework

In this section we develop a simple theoretical model of credit rationing to

derive formal predictions on how the probability that an FDI project receives

funding depends on parameters representing the collateral channel, the lend-

ing channel, as well as characteristics of the firm and the bank-firm relation-

ship. The model features two possible financial frictions, namely incomplete

information on the part of lenders about the success probability of an in-

vestment project, and incomplete credit contracts. Incomplete information

leads to credit rationing. This component of the model is based on Besanko

and Thakor (1987), but uses a continuous distribution of types in order to

identify a cut-off level of success probability that separates low-probability

projects that do not receive bank financing from high-probability projects

that are funded. Incomplete contracts imply the use of collateral. We assume

5Further empirical evidence shows that the recent decrease in world trade has been
partly due to the worldwide credit crunch (see Chor and Manova, 2012, Freund and Klap-
per, 2009), and that financial constraints affect foreign activity (Manova et al., 2009).
There is some evidence that FDI is even more vulnerable to credit constraints than ex-
ports (see Buch et. al. (2010)).
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that the success of the project is either not or only partly verifiable. This

means that an investor could claim that the project was not successful, and

by claiming no success the investor could renege on repaying the loan plus

interest. In this case, the lender would only be left with the collateral. Hence

the lender will always want to deter this opportunistic behavior and will do

so by specifying a collateral that makes the investor just indifferent between

repaying and reneging.6

In our model, the lender is a single bank that deals with the investor.

Although Japanese firms tend to borrow from several banks, this assumption

is consistent with the empirical observation that Japanese firms have strong

ties with their main bank. It also has the advantage of giving us a clear

starting point for our theoretical analysis: In this setup, it is well known

that collateral is an inefficient sorting device for the asymmetric information

problem and would not be used if contracts were complete (see Besanko and

Thakor, 1987).7 Therefore, collateral is used to avoid defection and credit

rationing is used to deal with the asymmetric information problem.

Let us now turn to the model in more detail. We assume that a risk-neutral

firm has insufficient equity to fund a risky project in a foreign country. If the

project is successful, it yields the return R which is common knowledge.

In case of failure, the project has a zero payoff. The success probability q,

however, is private information of the firm. The risk-neutral bank only knows

that q is uniformly distributed between q and q. If the firm does not make

the investment, it can continue using its equity to yield a safe return of size

ρ.

The bank offers a loan deal to cover (part of) the investment cost. The

bank’s policy is a set of offers consisting of a probability π of granting credit

to the firm and a transfer T ≤ R that the firm has to pay the bank (including

principal and interest) if the project is successful. Furthermore, the bank asks

6Classic models on the role of collateral include Barro (1976), Hart and Moore (1994),
and Holmstrom and Tirole (1998).

7If the banking sector were perfectly competitive, collateral would play a role, but all
types would be served in equilibrium (see Bester, 1985). However, there would then be no
credit rationing and thus no financial frictions due to asymmetric information. See also
Bester (1987) and Schmidt-Mohr (1997).
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for a collateral, denoted by C, that is liquidated and thus lost by the firm in

case of no success.

The loan contract is incomplete insofar as the firm may claim that the

project has not been successful. In this case, the firm will appropriate some

share θ, θ ∈ [0, 1], of the project’s return. If θ = 0, loan contracts are de facto

complete as the firm cannot gain anything by reneging. If θ = 1, the firm can

default on the loan without cost. More realistic are intermediate values of

θ where the investor cannot capture the whole gross surplus of the project,

since hiding returns from a court is costly, for example, because the firm

may have to tunnel resources away from the project to other, less profitable

business operations. In any case, the bank will always specify the collateral

such that reneging is not a profitable option. Thus, the collateral is always

set such that C = θR. As in the literature (see Barro, 1976), we assume

that collateral is costly for the investor because the investor is not as good in

raising funds as the bank; this is the reason to ask for a loan in the first place.

Therefore, there is a disparity in the valuation of the collateral between the

bank when it liquidates and the firm when it has to provide collateral, and

this means that providing collateral has an additional cost for the investor

which we denote by γC. An increase in γ is thus equivalent to an increase in

the cost of collateral.

We set up the model such that the firm applies for a loan from the bank in

the first stage, proving any documentation needed to the bank. The bank is

able to verify the return on the investment if successful, but not the success

probability, and it responds by offering one or more contracts to the firm

in the second stage. Each contract specifies {π, T, C}. The firm accepts one

contract or rejects them all in the third stage. In case of acceptance, the FDI

project is realized and is successful with probability q.

Suppose that the bank has offered a single contract {π, T, C} to the firm.

The expected payoff of an investor of type q of accepting the contract is equal

to
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U(q) = π(q(R− T )− (1− q)C − ρ− γC) (1)

= π(q(R− T )− (1− q)θR− ρ− γθR),

where we have taken into account that C = θR. The first term is the expected

profit from a successful project, the second term is the expected loss from

a failed project, and the last two terms are the opportunity costs of the

investor’s own equity and the cost of the collateral, respectively. Note that

U(q)q = π(R − T + C) ≥ 0 so that less risky types have a higher expected

payoff. The bank’s expected payoff from an accepted deal with type q is equal

to

V (q) = π(qT + (1− q)C − L), (2)

where L denotes the bank’s cost of refinancing the loan.

When will a project be socially desirable? This will be the case for a

project of type q if U(q) + V (q) ≥ 0 for θ = 0 which requires that

q ≥
ρ+ L

R
≡ q∗.

Without loss of generality, we assume that q∗ ≥ q so that there may be

projects that are socially undesirable. Under complete information and com-

plete contracts, that is, if the bank learns the type before making an offer

and the investor cannot renege on the contract, the optimal policy of the

bank would offer a loan to any profitable type and set the transfer such that

the firm is just indifferent between acceptance and rejection:

∀q ∈ [q, q∗[: π(q) = 0,

∀q ∈ [q∗, q] : π(q) = 1, T (q) = R−
ρ

q
.

In this case, all socially desirable projects would go ahead, and all socially
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undesirable projects would be scrapped; the financial market works efficiently.

We now make the following assumption:

Assumption 1

q ≥ γθ +
ρ+ L

R
.

Assumption 1 will guarantee that the bank will not want to support all

socially desirable projects under incomplete information. Under incomplete

information, the firm would have an incentive to underreport the riskiness of

the project, so π(q) and T (q) have to take this into account. We find:

Proposition 1 The optimal policy of the bank under incomplete information

is given by

π(q) = 1 for all q,

T = R(1 + θ)− ρ−
R(1 + γ)θ

q̂
, (3)

q̂ =
1

2

(
q + γθ +

ρ+ L

R

)
, with q > q̂ > q∗, (4)

Proof: See Appendix A.1.

Proposition 1 demonstrates that, while granting a loan with probability

one, the bank discriminates against bad types by asking for a very high

transfer T . In particular, T is set so high that all types with a low success

probability, q ∈ [q, q̂], do not ask for a loan. On the other hand, good types

for which q ∈ (q̂, q] apply for a loan, carry out the investment project, and

earn a positive expected rent. The discrimination against bad types implies

that some projects that are socially desirable will not go ahead, namely those

for which q ∈ [q∗, q̂].

From (4), we can compute the probability that a firm receives bank fi-

nancing and thus carries out its investment project, (q − q̂)/(q − q), which

is inversely related to q̂. We can then identify how changes in exogenous pa-

rameters affect this probability. In addition to the parameters included in

(4), we may define the riskiness of an investment project, ε, by considering

a mean-preserving spread of the distribution of q such that [q − ε, q + ε]. It

is then straightforward to show:
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Proposition 2 The probability that a project is financed is increasing in

the project return R, and decreasing in the cost of collateral γ, the bank’s

refinancing cost L, the riskiness of the project ε, the degree of contract in-

completeness θ and the firm’s outside option ρ.

Proposition 2 shows, among other things, that an increase in the collateral

cost and in the refinancing cost both reduce the probability that a project is

carried out. Notice, however, that the project that just breaks even in terms

of social profitability, q∗, is independent of the cost of collateral but increases

with the cost of bank refinancing; moreover, q∗ increases more quickly with

L than q̂. This has interesting implications for the probability that a project

will be funded given that it is socially desirable, (q− q̂)/(q−q∗), and hence for

the efficiency with which the financial market allocates funding to projects:

Proposition 3 The probability that a socially desirable project is funded is

decreasing in the collateral cost γ but increasing in the refinancing cost L.

This result implies that even though shocks to the collateral cost and the

bank refinancing cost have similarly negative effects on investment, they have

a completely different impact on financial market efficiency. This shows how

important it is to be able to separate empirically the collateral channel from

the lending channel.

Furthermore, since q̂γθ = 1/2 > 0, we observe that the marginal effect of

the collateral decreases with contract quality, that is, with a lower θ. Thus,

we expect that the sensitivity of FDI with respect to collateral is lower if the

bank and the firm operate in an environment in which opportunistic behavior

is more difficult.

3 The Data

We base our empirical analysis on count data on Japanese FDI projects in

the United States between 1980 and 1994.8 Figure 1 shows that the number

8See Appendix A.2 for a detailed description of the data, the construction of variables,
and data sources.
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of FDI projects undertaken by Japanese companies in the United States rose

quickly from around 100 a year through the early 1980s to around 500 in

1990 and then fell sharply back to its earlier level. This pattern is remark-

able especially when compared with the clearly different FDI pattern (Fig-

ure 1) undertaken by firms from other major FDI source countries (Canada,

France, Germany, Netherlands, UK).9 It is clear that the pattern of Japanese

investment counts therefore cannot be explained by changing product market

conditions in the United States; instead it has to be driven by factors specific

to Japanese investors.10

We look at two such factors to do with the Japanese financial market.

In our theoretical model these are banks’ ability to lend, summarized by

the refinancing cost, and investors’ ability to borrow, indicated by their cost

of providing collateral. Our proxy for the refinancing cost is bank health.

Indeed, the drop of FDI after 1990 coincides with a decline in bank health.

This is indicated by Table 1, which lists the Moody’s ratings of the eleven

commercial banks acting as main bank to the multinational investors in our

sample. But this table also suggests that credit ratings in the second half of

the 1980s certainly did not improve. Banks that received Moody’s ratings in

1986, the earliest year for which ratings are available, were all rated Aaa;

however, by 1987 two banks (LTCB, Sanwa) had already been downgraded,

and all banks suffered at least two downgrades by 1994. In several cases,

banks suffered a multiple-level downgrade during a single year; and, by 1994,

each bank had suffered on average a downgrade of 3.5 levels. None of the

banks were upgraded during our sample period.

When we follow Amiti and Weinstein (2011) in using the market-to-book

value as a measure of a bank’s health, we observe that average bank health

started to decline already around 1985, when the Japanese financial system

started to be deregulated and big companies gained limited direct access to

9Count data on inward FDI from these other source countries comes from the U.S.
International Trade Administration’s (ITA) dataset on ”Foreign Direct Investment into
the United States.”

10This is also suggested by the fact that the pattern of Japanese FDI in Europe follows
a similar pattern as Japanese FDI in the United States.
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the bond market.11 This suggests that bank health cannot explain the sharp

increase in FDI projects leading up to 1990, at least not in the sense of the

RAC hypothesis which posits a positive relationship between bank health

and FDI.

This increase in the number of FDI projects, however, mirrors the steep

rise in land prices in the second half of the 1980s. Moreover, after the bursting

of the real estate bubble in 1990 we see a steep decline in both land prices

and FDI. Since land is the main form of collateral to secure bank loans, we

use the value of a firm’s land holdings as a proxy for the cost of putting

up collateral to secure financing for an investment project. We explain in

detail in the Appendix how we compute the market value of each firm’s land

holding and how we ensure that these values are exogenous to the firm.

Of course, changes in FDI counts will be affected by macroeconomic con-

ditions, including potentially an increase in the relative wealth of Japanese

investors driven by an appreciation of the yen and rising stock market values

of Japanese firms, i.e., Froot and Stein’ RW hypothesis. We control for these

and other, possibly unobserved macroeconomic effects at the industry level

through industry-time fixed effects. Our identification is therefore through

variation at the firm level including in the value of land holdings and the

health of the firm’s main bank.

Since we have access to detailed firm-level information, we can control

for a number of additional firm characteristics, such as total assets (exclud-

ing land), total factor productivity (TFP), previous investment experience,

market value, cash flow, and firm profitability, that are known to be associ-

ated with FDI (see, for instance, Raff et al., 2012), and are also likely to be

linked to firm-level parameters of our theoretical model, namely the return

of the FDI project, the investing firm’s outside option, and the riskiness of

the investment project.

In the case of Japanese firms it has been argued that membership in

11In Japan, where securities markets are not as developed as in the US (Yamori and
Murakami, 1999), banks remain the preferred source of credit for investors. In fact, during
the height of Japanese outward FDI in the late 1980s and early 1990s, investing firms
received 66% of their borrowed capital from banks (compared to 39% by U.S. firms during
the same time period) [Gibson, 1995].
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a keiretsu (or industrial group) allows for better access to credit as com-

pared to non-members, especially if there is a close relationship between the

keiretsu member and the keiretsu’s main bank (see, for instance, Weinstein

and Yafeh, 1998).12 We can control for keiretsu membership of each firm and

we observe whether a firm and its main bank are in the same keiretsu. We

use this information to proxy for the model parameter capturing the degree

of contract incompleteness.13

It is important to control for firm-level variables and keiretsu membership,

because we do observe changes in the characteristics of investing firms over

time. As shown in Table 2 the average investor during the period 1987 to 1991

is considerably smaller than the average investor before or after. Measured

in terms of total assets (excluding land), we find that the average size of

investors fell by 38% from the 1980-85 to the 1986-90 period, and then rose

again by 104% in the post 1990 period. In terms of TFP, we observe the

average producer was approximately 10% less productive in the 1986-1990

period than either the period before or after. A similar pattern is observed

for firms’ average market valuations and previous investment experience,

which are also lower in the 1986-1990 period. Finally, about three quarters

of investors prior to 1986 and after 1991 are keiretsu members; the share of

keiretsu members is only about two thirds between 1986 and 1990. Combined,

these results suggest that during the FDI boom years some firms that would

not normally have undertaken FDI in the United States were able to do so. A

possible explanation, of course, is that rising land values enabled these firms

to obtain financing for FDI projects.

What does not change over time is the share of cross-border mergers and

acquisitions (M&A) in total FDI projects. This share stays roughly constant

at just under 10%, meaning that a little more than 90% of the projects in

12Keiretsu-affiliated banks lend to both keiretsu members and non-members. In addition,
keiretsu firms do not always have as their main bank a bank affiliated with its keiretsu.

13Hoshi et al. (1990) find that distressed firms in Japan perform better when they have
strong ties with a main bank or keiretsu, because free-rider problems among creditors and
informational asymmetries tend to be smaller.
Hoshi et al. (1991) find that investment is less sensitive to liquidity for Japanese firms

with close financial ties to large Japanese banks than for firms without those ties, which
suggests that information and incentive problems are smaller.
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our sample are greenfield investments.14

4 Empirical Specification and Results

The theoretical model generates predictions on the probability that a firm

receives bank funding to carry out an FDI project. In the data we observe

whether a Japanese firm i undertakes an FDI project in the United States

in year t. We hence create a dummy variable FDIi,t that takes the value of

one if firm i makes one or more investments in year t and zero otherwise. We

can then estimate a logistic model to determine the likelihood of investment

Pr(FDIi,t).

Following the predictions of Proposition 2, the estimating equation for

our baseline logistic model can be written as:

Pr(FDIi,t) = α0 + α1InvestorLandholdingi,t−1 + α2BankHealthi,t−1

+ α3FirmChari,t−1 + α4BCSKi,t−1

+ α5InvestorLandholdingi,t−1 × BCSKi,t−1 + εi,t.

where εi,t denotes the robust standard error. The explanatory variables are

typically lagged by one year to account for the time lag that exists between

the decision to invest and the affiliate’s start of operation, which is when the

investment appears in our dataset.

Firm i’s cost of collateral, γ, is assumed to be negatively related to the

value of the firm’s collateral (InvestorLandholdingi). We capture the influ-

ence of the refinancing cost, L, of the firm’s main bank through measures

14Of course, we do not observe the size of these investments and so the size of M&A
activity may be large and may have even changed over time. The constant share of M&As
is nevertheless an indication that Froot and Stein’s RW hypothesis may not be sufficient
to explain the pattern of Japanese FDI during the sample period. More precisely, Froot
and Stein’s theory explicitly posits that an increase in real wealth of foreign investors
increases their chance of outbidding local investors in acquiring local firm assets. If this
were a driving force behind the observed Japanese FDI pattern, one would expect this to
show up in the M&A share.
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of the health of firm i’s main bank (BankHealthi), assuming that healthier

banks have a lower refinancing cost. The project’s return R, the value of

the firm’s outside option ρ, and the riskiness of the project ε are controlled

through vectors of firm specific characteristics (FirmChari). The degree of

contract incompleteness, θ, is captured through a dummy variable indicating

whether or not the bank and its client are in the same keiretsu (BCSKi).

Furthermore, we account for the fact that in the model γ and θ appear mul-

tiplicatively through the interaction term InvestorLandholdingi × BCSKi.

This term captures that the marginal effect of land holdings should be smaller

for investors within the same keiretsu as the bank. Finally, we control for vari-

ation across both time and industry by a vector of industry-time dummies.

The empirical results of our baseline estimation are summarized in Table

3. We find that both the value of collateral and bank health, when measured

by the market-to-book values, have the expected positive and significant ef-

fect on the FDI probability.15 This is true also for the role of the joint keiretsu

membership of the firm and its main bank (BCSK ): joint keiretsu member-

ship should reduce opportunistic behavior between investment partners, and

as our theoretical model suggests, this increases the likelihood that an invest-

ment project receives funding. The InvestorLandholding × BCSK interaction

term also shows the predicted sign: the sensitivity of the FDI probability with

respect to the collateral value is significantly smaller for firms in the same

keiretsu as their bank. Our results are also in line with the previous findings

in the literature that the FDI probability increases with TFP, Total Assets,

Cash Flow and the Market Value. More productive or bigger firms and firms

with a greater cash flow are more likely to do FDI, because they can more

easily cover fixed costs associated with FDI. Firms that have a higher market

value are also more likely to engage in FDI, as their relative wealth position

makes them more successful when competing against local firms—the RW

hypothesis at the firm level. Previous Investment Experience also increases

investment likelihood; it may be viewed as reducing the riskiness of the FDI

15Since the land price index records changes in land prices with a lag, we run the
regression separately for ”contemporaneous” land holdings and lagged land holdings. But
this makes no difference for our results.
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The richness of our dataset allows us also to distinguish between new and

experienced investors, and between FDI in the core and non-core business

lines. New investors could be seen by banks as being riskier or more prone

to opportunistic behavior. Non-core investments may also be riskier than

core investments. We classify ’new’ investors as investors with no previous

investment experience in the United States, and thus examine the likelihood

of a first investment into the United States. An ’established’ investor has at

least one previous investment there. The left side of Table 4 shows that bank

health and collateral are slightly more important for new investors. A bigger

difference is observed for the dummy variable indicating whether the firm

belongs to the same keiretsu as the bank. This turns out to be especially im-

portant for new investors; contract incompleteness is plausibly a bigger issue

in their case. We also find differences in the coefficients on the interaction

term between land holding and membership in the same keiretsu as the bank.

The coefficients indicate that collateral has a considerably smaller effect on

the FDI probability for experienced investors in the same keiretsu as their

bank, suggesting that opportunistic behavior may be less of a problem with

these investors.

Regarding core and non-core investments, 2-digit SIC codes of the par-

ent and the affiliate determine whether the affiliate is in the parent’s ’core’

(same 2-digit SIC) or ’non-core’ (different 2-digit SIC) business line. Our

results from these regressions, found on the right side of Table 4, indicate

a similar result as our new/experienced investor regressions regarding the

effects of bank health, investor landholding, and keiretsu membership: they

have somewhat bigger positive effects on non-core investment. However, when

taking into account the interaction term, the differences in the effect of in-

vestor land holdings between core and non-core investments are smaller when

the firm and the bank are in the same keiretsu.

Do we observe a different impact of bank health and land holding in an

FDI boom than in an FDI bust? Is the pattern in the late 1980s and early

16Replacing Total Assets with Firm Profitability does not affect these results.
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1990s different from that in ”normal” times, say in the early 1980s? In Table

5 we report the results of separate regressions for the periods 1980-1985,

1986-1990 and 1991-1994. We observe that the coefficients on bank health

and investor land holding change very little across periods, except for the

land value-BCSK interaction term that is more negative during the 1986-

1990 period, which suggests that the importance of collateral is smaller in

keiretsu-based lending during this period.

However, before concluding that the influence of bank health and land

values on FDI is stable across the different periods, it is useful to compute

quasi-elasticities.17 These quasi-elasticities reveal by how many percent the

FDI probability changes when there is a 1% increase in the market-to-book

value of the main bank or a 1% increase in the value of the investor land-

holding. Table 6 shows that the effects of land values and bank health on the

FDI likelihood are economically important. A 1% increase in the value of its

land holding, for instance, raises the likelihood of a firm to engage in FDI

by just over 0.2%. Given the huge increase in land prices during the real es-

tate boom in the second half of the 1980s, this translates into a considerable

boost to the FDI likelihood. The table also indicates significant variation

across time periods in the impact of land holding and much less variation

in the impact of bank health. Investor land holding has an especially strong

influence on the FDI probability during the real estate boom from 1986 to

1990. Together with the result reported in the previous paragraph that land

holding is less important for firms in the same keiretsu as their main bank,

this suggests that FDI by firms not related to keiretsu banks is especially

affected by the rise in land values. This is consistent with the observation

reported earlier that a larger share of FDI projects during these years comes

from non-keiretsu firms.

While we use the bank’s market-to-book value as our primary measure of

bank health, we also check how robust our results are to changes in the bank

health measure. To do this, we follow Klein et al. (2002) and use Moody’s

17The computation of quasi-elasticities has to take into account the interaction term,
and thus they do not follow simply from the estimated parameters of Table 5 above. The
details are available upon request.
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long-term deposit ratings as the measure of bank health. This changes our

sample period, since Moody’s ratings are not available prior to 1986, and

only available for our full set of banks beginning in 1988. Using Moody’s

Aaa rating as the omitted variable, Table 7 shows that bank trouble has an

effect on FDI only if a bank is downgraded to Aa3 and below. This shows a

general non-linearity in how bank health affects FDI likelihood: as long as the

bank rating is not too bad, the FDI probability is not affected. However, once

the bank rating drops below Aa2, FDI likelihood is significantly lowered.18

Whether we use market-to-book values or Moody’s ratings has little impact

on the coefficient on land holding and the other explanatory variables.

5 Conclusions

The paper demonstrated that financial frictions have statistically significant

and economically sizeable effects on FDI. In particular, we identified two

separate channels through which financial shocks are transmitted to FDI: a

collateral channel and a lending channel. The collateral channel builds on

the fact that in Japan and elsewhere land is the primary form of collateral.

Changes in the value of its landholdings affect a firm’s ability to provide

collateral to secure bank financing for its FDI projects. The lending channel,

or RAC hypothesis, implies that FDI depends on the ability of banks to

provide loans and thus on bank health.

To sort out the collateral and lending channels empirically we relied on

microdata on Japanese FDI projects in the United States between 1977 and

1994. This time period is well suited for this task, not only because it exhibits

considerable exogenous variation in land prices and in bank health at the

firm level, but also because we can be reasonably sure that the big changes

in Japanese FDI counts are not driven by changing investment conditions in

the United States. FDI into the United States from other source countries

18For this reason, we have also conducted the analysis with the use of a dummy variable
that is 1 if the main bank is rated in the range between Aaa and Aa2 and 0 if it is rated in
the other range. Our results stay surprisingly stable: the dummy variable is significant, but
all other variables stay also significant and have the predicted sign in both estimations.
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simply does not exhibit the strong pattern we observe in Japanese FDI.

Bank health and the value of land holdings remain significant determi-

nants of FDI throughout the sample period. But it seems fair to say that

the big increase in FDI in the second half of the 1980s owes more to the real

estate boom than to bank health. Not only do we see land prices soar in this

period, but the impact of land holdings on FDI is also much greater at that

time than in the sample period as a whole. In particular, the quasi–elasticity

of the FDI likelihood with respect to the value of a firm’s land holding is

about 40% higher in the 1986-1990 interval. That is, a 1% increase in the

value of land holding raises the probability to engage in FDI by 0.298%,

compared to 0.214% for the sample period as a whole.

Bank health, on the other hand, remains stable or decreases between

1986 and 1990, depending on whether we measure it using Moody’s ratings

or banks’ market-to-book values. Apparently banks were willing to finance

the FDI boom at that time and, as our data indicate, to increasingly support

projects of smaller firms and firms without keiretsu ties that would not have

received funding under ”normal” circumstances. Thus an initial weakening

of bank health, if there was one, did not discourage FDI, at least not when

combined with the apparent rise in the value of collateral. This is not to

say that bank health does not matter. Bank health becomes an issue, but

only when it has declined sufficiently strongly. That this is the case can be

seen most easily in the regressions where we used Moody’ ratings to measure

bank health. There sufficiently low credit ratings have a significantly negative

effect on the FDI probability.

These results once more underline a key result of our paper, namely that

the collateral channel plays a substantial and independent role for FDI. Dis-

tinguishing this channel from the lending channel is also important when it

comes to interpreting what the sharp increase in FDI before 1990 and the

subsequent fall mean in terms of financial market efficiency. On the one hand,

our theoretical model suggests that a rise in the value of collateral—by de-

creasing the cost of providing collateral—should permit a greater share of

socially desirable projects to receive funding. On the other hand, declining

bank health—by raising the cost of refinancing—should force banks to be-
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come more selective in choosing which projects to fund, namely by deterring

projects with too small a success probability. During the FDI boom leading

up to 1990, banks apparently were not very tough in screening FDI projects;

this should not matter if the value of collateral rises and thus allows more

socially desirable FDI projects to be financed. However, it seems that land

prices in Japan in the late 1980s exceeded their fundamental level, which

makes it doubtful that FDI projects were backed by sustainable collateral.19

Much more research is needed, of course, before the results we obtained

for Japan can be generalized. But one thing we certainly learn is that finan-

cial frictions by themselves may have very dramatic consequences for FDI,

even if demand conditions remain stable. In light of the Japanese experience,

it may appear premature to blame the drastic decline of FDI during the re-

cent world financial crisis only on weak demand and an uncertain regulatory

environment.

Appendix

A.1 Proof of Proposition 1

In general, (1) can be rewritten as a function of the firm’s pretended type,
q̃, and its true type, q:

U(q̃, q) = π(q̃)(q(R− T (q̃))− (1− q)θR− ρ− γθR). (A.1)

Truthful revelation requires that U(q′, q′) ≥ U(q′′, q′) and U(q′′, q′′) ≥
U(q′, q′′) for all q′, q′′ ∈ [q, q] which leads to the sufficient condition for truth-
ful revelation

(q′ − q′′) [π′(R− T ′)− π′′(R− T ′′)] ≥ 0, (A.2)

where the superscripts on π and T denote the policies designed for the specific
types q′ and q′′, respectively.

Notice that

19A more thorough analysis of the efficiency implications of the FDI boom is beyond
the current paper, as it would require data on affiliate exits to judge ex post the success
of FDI projects. Such data are currently not available to us.
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U(q̃, q)q̃ = π̇(q̃)(q(R− T (q̃) + (1− q)θR− ρ− γθ)− π(q̃)Ṫ (q̃),

U(q̃, q)q = π(q̃)(R− T (q̃) + θR),

where the dot denotes the change of the functions with the type. Truthful
revelation implies that U(q̃ = q, q)q̃ = 0, and hence that the rent accruing to
good types has to increase at a rate dU(q̃ = q, q)/dq = U(q̃ = q, q)q.

As usual in principal-agent theory, we can find the optimal solution by
maximizing the virtual surplus, which consists of the sum of net surpluses
of all parties corrected for the increase in rent accruing to good types and
weighted by the hazard rate (see, for example, Jullien, 2000). Hence consider
maximizing

∫ q

q

[U(q) + V (q)− (q − q)U(q̃ = q, q)q]
dq

q − q

over π(q) and T (q). Differentiation w.r.t. π(q) reveals that the virtual surplus
is linear in π(q), and thus the optimal π(q) is either 0 or 1, implying that
π̇(q) = 0. When π̇(q) = 0 the sufficient condition for truthful revelation (A.2)
is fulfilled only if Ṫ (q) = 0. That is, if the bank offers a loan with probability
π(q) = 1 to all types q, the optimal contract involves the same repayment
T (q) from all types. Therefore, the bank has to determine which types it
wants to accept its loan contract. This is equivalent to finding the optimal
cut-off level q̂ such that all worse types do not accept the loan contract and
all better types do. At the cut-off level q̂ it has to be the case that U(q̂) = 0
so that worse types would make a loss by accepting the contract and better
types earn a rent. U(q̂) = 0 implies:

T (q̂) = R(1 + θ)−
ρ

q̂
−

R(1 + γ)θ

q̂
.

Maximization of the expected bank profit

q − q̂

q − q
(q̂T (q̂) + (1− q̂)θR − L) =

q − q̂

q − q
(q̂R− ρ− γθR− L)

over q̂ yields

q̂ =
1

2

(
q + γθ +

ρ+ L

R

)
.

Assumption 1 guarantees that both q̂ > q∗ and q̂ < q.
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A.2 Description of the Data and Data Sources

A.2.1 FDI

We examine count data on Japanese FDI into the United States. These data
come from Toyo Keizai Inc.’s Japanese Overseas Investment: A complete

listing by firms and countries (JOI). Data collected from the JOI for each
investment includes: the name of the Japanese parent; the name, nation-
ality and equity ownership percentage of each investing firm; the date and
geographic location of initial investment into the affiliate; and the written
description of each affiliate’s main business line at the time of initial invest-
ment. We limit the sample of investments in two important ways. First, we
include an investment only if the principal Japanese investor held an equity
ownership share of at least 10%, which is the standard OECD minimum eq-
uity ownership percentage threshold for an investment to be considered FDI.
Second, we focus on those investments where the principal investor has as its
main bank one of the eleven banks in Klein et al. (2002). The main banks
include: Asahi Bank, Dai-Ichi Kango Bank (DKB), Daiwa Bank, Fuji Bank,
Industrial Bank of Japan (IBJ), Long-Term Credit Bank (LTCB), Mitsubishi
Bank, Sakura Bank, Sanwa Bank, Sumitomo Bank, and Tokai Bank.

There are three primary methods to determine a client firm’s main bank:
(1) the presence of a bank employee on the firm’s board of directors, (2) the
bank with the largest shareholding in that firm, and (3) the bank listed as
the primary ”reference” bank in the Japan Company Handbook (JCH).20 To
remain consistent with previous studies, especially Klein et al. (2002), the
primary reference bank listed in JCH serves as the main bank for our paper.
In the few cases where the first bank listed was Norinchukin Bank or the
Japan Development Bank, the first listed non-governmental bank serves as
the main bank. We are able to identify the investment history of 874 firms -
612 firms establish 3323 investments during our sample period, and 262 firms
who do not invest in the U.S.21

20Gibson (1995) finds a 95-97% correlation between the three methods.
21Obviously, the influence that primary reference banks may have on their client firms

is not homogeneous. For instance, firms that are members of a bank-centered keiretsu may
have closer ties to their primary bank than non-members, given the keiretsu structure of
information sharing through corporate presidents’ council meetings, cross-shareholdings
of stock, and the presence of bankers on clients’ executive boards (Hoshi, et al., 1991). In
addition large firms that list a reference bank may differ in how much credit they require
from that bank because of their ability to generate funds from non-bank sources.
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A.2.2 Investor Landholding

Data on Japanese firms’ land holdings are found in the Pacific Basin Capi-
tal Markets (PACAP) database. This database provides annual data on the
firm’s land holdings (measured in millions of Yen). As noted by Gan (2007a)
and others, Japanese firms are only required to provide the book value of this
land, and not the land’s market value. Thus, we have to convert the book
value of the firms’ land holdings to their market value, with this conversion
accounting for both land price changes as well as firms’ land purchases/sales.

Land values are calculated using the purchase price, which suggests a
LIFO accounting technique to convert land prices to market value. However,
as Hoshi and Kashyap (1990) indicate, several assumptions must first be
made before this calculation can occur. First, we cannot assume that the
market and book values of land holdings are the same in our initial period,
as a significant divergence between these two values had occurred before the
start of the book value time series. Thus, for firms with land holdings prior
to 1980, the start of our sample period, we follow Hayashi and Inoue (1991)
and Gan (2007a) and multiply the book value of landholdings in 1980 by a
factor of 8 to obtain the market value.22 For firms that entered our sample
after 1980, we assume that the book and market values of their land holdings
are equivalent at the time of entry.

Once we have established the market value of the firm’s landholdings
in 1980, we then allow this value to fluctuate annually only according to
changes in Japanese land market values. This creates exogenous fluctuations
in a firm’s land values, eliminating concerns over endogeneity of land prices
that would result from firm land sales/purchases during this period.23 Mar-
ket land values are calculated from the Japanese Urban Land Price Index
published by the Japanese Ministry of Internal Affairs and Communication
in the Japan Statistical Yearbook. Regional variation in land prices and land
price fluctuations exist across Japan during this period, and so we employ re-
gional land price data to calculate market land price fluctuations. The postal
code of the firm’s headquarter is used to determine regional location. Ap-
proximately 85% of the sample firms are headquartered in one of the major
Japanese urban areas, such as Tokyo, Yokohama, and Osaka, for which mar-
ket land prices are available at the city- or metropolitan-level. Land values

22Hayashi and Inoue (1991) and Gan (2007a) use the value 7.582446 to calculate this
divergence by 1969. Given that we start in 1980, we increased the factor to 8. Our results,
however, are robust to using both 8 and 9 as the initial multiplier.

23Note that firms may buy land with a view to using it as collateral in financing FDI
projects. Our results are robust to allowing firm land sales/purchases during this period,
since average land sales or purchases, relative to the firm’s previous year holdings, are
actually quite small.
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for the remaining firms were calculated using prefecture or national level land
values.

A.2.3 Bank Health

We use two proxies for the health of each investor’s main bank: the bank’s
market-to-book value and its Moody’s rating. Applying the market-to-book
value allows us to create a longer FDI timeline for our firms, as these data
date back to 1977 for many Japanese banks, and 1980 for all of the banks in
our sample.

Moody’s ratings are, in descending order: Aaa, Aa1, Aa2, Aa3, A1, A2,
A3, Baa1, Baa2. As stated in Moody’s Moody’s Ratings Symbols and Def-

initions, ”Moody’s long-term obligation ratings are opinions of the relative
credit risk of fixed-income obligations with an original maturity of one year
or more. They address the possibility that a financial obligation will not
be honored as promised. Such ratings use Moody’s Global Scale and reflect
both the likelihood of default and any financial loss suffered in the event of
default.”

A.2.4 Firm Characteristics

The JOI’s verbal description of the affiliate’s main business line allows for
a clear determination of the affiliate’s activities at the 2-digit SIC level. For
the few investments for which the JOI does not list an affiliate’s main busi-
ness line information was provided from the main offices of most national
foreign investment agencies (e.g. Irish Development Agency). SIC codes for
Japan-based investors are found in numerous publicly available sources such
as Diamond Lead’s Diamond’s Japan Business Directory and Toyo Keizai’s
Japan Company Handbook (various years).

The firm-specific variables contained in the vector FirmChari,t−1 include
seven different firm-specific heterogeneity measures intended to capture a
wide range of FDI-related firm characteristics. Total Assets, measured as the
logarithm of the real value of a firm’s total assets (excluding land holdings),
where the nominal values are deflated by the Japanese wholesale price index.
Market Value is measured as the logarithm of the total market capitalization
of the firm. TFP is computed via Levinsohn-Petrin’s (2003) method. Previous
Investment Experience is a count of the firm’s previous FDI projects into the
United States. Cash Flow is a measure of an investor’s operating cash flow
margin. It is calculated as the sum of income from firm operations scaled
by total sales. Firm Profitability is calculated as the firm’s profits-to-assets
ratio.
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Dodwell Marketing’s Industrial Groupings in Japan is used to determine
keiretsu membership of the investing firms as well as for each bank. For
Japanese firms, it has been argued that a keiretsu member’s close relation-
ship with the keiretsu’s main bank allows increased access to credit as com-
pared to non-members (see, for instance, Weinstein and Yafeh, 1998). Thus,
the keiretsu membership status of both the client firm and its main bank po-
tentially act to mitigate the client firm’s declining access to credit. However,
keiretsu-affiliated banks lend to both keiretsu members and non-members. In
addition, keiretsu firms do not always have as its main bank a bank affiliated
with its keiretsu.
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Figure

Figure 1: Annual Counts of New Japanese FDI into US: 1980-1994

Tables

30



Table 1: Japanese Long Term Credit Ratings (Moody’s)

1986 1987 1988 1989 1990 1991 1992 1993 1994
Asahi Bank Aa3 Aa3 Aa3 Aa3 A1 A2 A2
Dai-Ichi Kangyo Bank Aaa Aaa Aaa Aaa Aa1 Aa1 Aa3 A1 A1
Daiwa Bank Aa3 Aa3 Aa3 Aa3 A3 A3
Fuji Bank Aaa Aaa Aaa Aaa Aa1 Aa3 Aa3 A1 A1
Indus. Bank of Japan Aaa Aaa Aaa Aaa Aaa Aa2 Aa3 Aa3 A1
Long-Term Credit Bank Aaa Aa2 Aa2 Aa2 A1 A2 A2 A3 A3
Mitsubishi Bank Aaa Aaa Aaa Aaa Aa1 Aa1 Aa3 Aa3 Aa3
Sakura Bank Aa2 Aa3 Aa3 A1 A1 A2 A2
Sanwa Bank Aaa Aa1 Aa1 Aa1 Aa1 Aa1 Aa3 Aa3 Aa3
Sumitomo Bank Aaa Aaa Aaa Aaa Aa1 Aa3 Aa3 A1 A1
Tokai Bank Aa2 Aa2 Aa2 Aa3 Aa3 A1 A2 A2

Table 2: Data Descriptive Statistics

Average Values 1980-1985 1986-1990 1991-1994
Market Value of Landa 77,110 105,142 98,945
Total (non-land) Assetsa 373,412 230,102 470,205
TFP 3.61 3.33 3.78
Prev. Investment Exp. 1.93 1.29 2.14
Keiretsu Membership (%) 77.2 67.1 75.9
Market Value 18.357 19.294 18.883
Cash Flow 0.219 0.221 0.213

Notes: See Appendix A.2.for details on data construction and sources. a - Millions of Yen.
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Table 3: Firm Level FDI into US Investment 1980-1994

(1) (2) (3) (4)
Investor Landholding
Contemporaneous 0.937** 0.918**

(0.44) (0.44)
Contemporaneous*BCSK -0.421***

(0.13)
1-Year Lag 0.902** 0.904**

(0.41) (0.40)
1-Year Lag*BCSK -0.431***

(0.14) Bank Health

Bank Health
Market to Book 0.689** 0.700** 0.712** 0.701**

(0.32) (0.33) (0.32) (0.33) Investor Firm-Level Variables

Investor Firm-Level Variables
Total Assetsa 0.310* 0.318* 0.312* 0.317*

(0.18) (0.11) (0.17) (0.18)
TFP 1.132** 1.127** 1.137** 1.118**

(0.53) (0.53) (0.52) (0.50)
Prev. Invest. Exp. 0.702** 0.699** 0.689** 0.694**

(0.32) (0.32) (0.31) (0.31)
Bank-Client Same Keiretsu 1.112*** 1.104*** 1.098*** 1.124***

(0.41) (0.37) (0.38) (0.37)
Market Value 0.371* 0.391* 0.401* 0.386*

(0.20) (0.20) (0.22) (0.20)
Cash Flow 0.311** 0.302** 0.313** 0.321**

(0.15) (0.13) (0.14) (0.15)
N 19471 19471 17863 17863
Wald χ2 297.456 302.513 310.416 307.218
Prob >F 0.000 0.000 0.000 0.000
Pseudo LogLikelihood -1710.113 -1801.573 -1801.748 -1796.314

Notes: Logit Model, log odds ratio reported. Market Value of Landholdings measured in Billions of Yen.

Robust standard errors in parenthesis. *,**,*** -Significant at the 10%, 5%, and 1% level, respectively.

Industry-time dummies used but not reported. a - Excluding land.
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Table 4: New vs. Established Investors, Core vs. Non-Core Affiliates

New Investor Established Investor Core Investment Non-Core Investment
Investor Landholding
1-year Lag 0.827** 0.804** 0.913** 1.143**

(0.39) (0.38) (0.42) (0.49)
1-year Lag*BCSK -0.189* -0.240** -0.174* -0.297**

(0.10) (0.11) (0.09) (0.13)

Bank Health
Market to Book 1.014** 0.981** 1.032** 1.111**

(0.47) (0.46) (0.48) (0.49)

Investor Firm-Level Variables
TFP 0.603** 0.708** 0.641** 0.758**

(0.27) (0.33) (0.31) (0.35)
Bank-Client Same Keiretsu 0.701** 0.522** 0.751** 0.812**

(0.35) (0.25) (0.33) (0.35)
N 8102 11369 16355 3115
Wald χ2 197.421 212.387 238.467 108.817
Prob >F 0.000 0.000 0.000 0.000
Pseudo LogLikelihood -914.371 -1108.641 -1177.418 -543.258

Notes: Logit Model, log odds reported. Industry-time dummies and other firm-level variables included

in regression, but omitted here for space considerations. Market Value of Landholdings measured in Bil-

lions of Yen. Robust standard errors in parenthesis. *,**,*** -Significant at the 10%, 5%, and 1% level,

respectively.
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Table 5: Japanese FDI into US, split samples

1980-1985 1986-1990 1991-1994
Investor Landholding
Contemporaneous 0.967** 0.977** 0.989**

(0.40) (0.44) (0.48)
Contemporaneous*BCSK -0.481*** -0.512*** -0.489***

(0.15) (0.16) (0.14)
1-year Lag 0.947** 0.951** 0.977**

(0.40) (0.42) (0.44)
1-year Lag*BCSK -0.396*** -0.437*** -0.408***

(0.11) (0.11) (0.12)

Bank Health
Market to Book 0.723** 0.720** 0.704** 0.708** 0.751** 0.756**

(0.33) (0.34) (0.31) (0.31) (0.35) (0.34)

Investor Firm-Level Variables
Total Assetsa 0.372* 0.375* 0.384* 0.388* 0.354* 0.361*

(0.20) (0.20) (0.21) (0.21) (0.20) (0.19)
TFP 1.162** 1.166** 1.201** 1.204** 1.191** 1.118**

(0.54) (0.54) (0.55) (0.56) (0.53) (0.54)
Prev. Invest. Exp. 0.722** 0.724** 0.733** 0.741** 0.733** 0.724**

(0.32) (0.32) (0.35) (0.34) (0.34) (0.35)
Bank-Client Same Keiretsu 1.114** 1.121** 1.153** 1.172** 1.215** 1.210**

(0.50) (0.47) (0.52) (0.52) (0.56) (0.55)
Market Value 0.342* 0.351* 0.366* 0.371* 0.361* 0.367*

(0.15) (0.17) (0.15) (0.16) (0.16) (0.17)
Cash Flow 0.277** 0.287** 0.331** 0.326** 0.310** 0.312**

(0.12) (0.13) (0.15) (0.16) (0.14) (0.14)
N 19471 19471 17863 17863 12741 12741
Wald χ2 274.184 248.616 255.070 189.421 118.019 117.154
Prob >F 0.000 0.000 0.000 0.000 0.000 0.000
Pseudo LogLikelihood -1479.004 -1465.203 -1199.706 -1101.823 -931.202 -859.367

Notes: Logit Model, log odds reported. Market Value of Landholdings measured in Billions of Yen. Robust

standard errors in parenthesis. *,**,*** -Significant at the 10%, 5%, and 1% level, respectively. Industry-

time dummies used but not reported. a - Excluding land.

Table 6: Quasi-Elasticities

Full Sample 1986-1990 1986-1990 1991-1994
Market to Book 0.220 0.204 0.237 0.201
Investor Landholding 0.214 0.187 0.298 0.237

34



Table 7: FDI into US, using Moody’s Ratings as Bank Health Measure

Full Sample 1986-1990 1991-1994

Investor Landholding
Contemporaneous 0.937** 0.912** 0.965**

(0.42) (0.41) (0.47)
Contemporaneous*BCSK -0.323** -0.437*** -0.312**

(0.14) (0.16) (0.14)
1-year Lag 0.906** 0.900*** 0.913**

(0.41) (0.31) (0.43)
1-Year Lag*BCSK -0.298** -0.461*** -0.276**

(0.13) (0.12) (0.13)
Bank Health
Aa1 -0.037 -0.042 -0.036 -0.031 -0.034 -0.044

(0.04) (0.04) (0.03) (0.03) (0.03) (0.03)
Aa2 -0.038 -0.051 -0.041 -0.037 -0.033 -0.042

(0.03) (0.04) (0.03) (0.03) (0.03) (0.03)
Aa3 -0.122*** -0.128*** -0.116*** -0.117*** -0.133*** -0.125***

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
A1 -0.201*** -0.188*** -0.153*** -0.155*** -0.172*** -0.177***

(0.06) (0.06) (0.05) (0.05) (0.05) (0.05)
A2 -0.144** -0.142** -0.144** -0.148** -0.147** -0.149**

(0.06) (0.07) (0.07) (0.07) (0.07) (0.07)

Investor Firm-Level Variables
Total Assetsa 0.327* 0.354* 0.377* 0.365* 0.342* 0.351*

(0.20) (0.20) (0.21) (0.20) (0.19) (0.20)
TFP 1.138* 1.142* 1.161* 1.170* 1.155* 1.149*

(0.64) (0.65) (0.67) (0.66) (0.65) (0.68)
Prev. Invest. Exp. 0.697** 0.700** 0.712** 0.717** 0.728** 0.733**

(0.33) (0.34) (0.33) (0.34) (0.34) (0.34)
Bank-Client Same Keiretsu 1.100*** 1.104*** 1.137*** 1.141*** 1.144*** 1.146***

(0.40) (0.37) (0.40) (0.38) (0.37) (0.36)
Market Value 0.286* 0.291* 0.248* 0.279* 0.266* 0.283*

(0.16) (0.16) (0.15) (0.16) (0.15) (0.16)
Cash Flow 0.198** 0.200** 0.214** 0.209** 0.187** 0.193**

(0.08) (0.09) (0.10) (0.10) (0.09) (0.09)
N 11720 11720 10752 10752 7672 7672
Wald χ2 348.010 371.345 382.954 371.405 377.963 371.172
Prob >F 0.000 0.000 0.000 0.000 0.000 0.000
Pseudo LogLikelihood -2298.014 -2247.045 -2271.382 -2237.218 -2249.752 -2211.631

Notes: Logit Model, log odds reported. Market Value of Landholdings measured in Billions of Yen. Robust

standard errors in parenthesis. *,**,*** -Significant at the 10%, 5%, and 1% level, respectively. Moody’s

’Aaa’is the omitted rating. Industry-time dummies used but not reported. a - Excluding land.
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