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Abstract. Taxes have complicated effects on the relative attractiveness of foreign di-
rect investments by multinational corporations vs. international portfolio investments by
individual investors. The paper first examines the relative tax treatment of these two al-
ternative means by which foreign equity can be purchased, then examines time-series and
cross—section evidence to see to what degree ownership patterns respond to tax distortions.
While some tax effects do show up in the data, estimated coefficients are small. Nontax
factors seem to dominate in the choice of form of ownership of foreign corporate equity.




Taxes and the Form of Ownership of Foreign Corporate Equity

Roger H. Gordon and Joosung Jun

Individuals can buy equity in foreign firms simply by purchasing these shares in the
securities market or buying shares in a mutual fund which owns these shares. Alternatively,
they can buy these shares indirectly by investing further in a domestic corporation which
then uses the funds to invest in foreign firms. (The first approach is often called portfolio
investment, while the latter is called foreign direct investment.) Either approach allows
them to take advantage of the potentially more favorable returns abroad, and allows them
to diversity their portfolios.}

The tax law treats the two forms of capital flow very differently, however. In both cases,
the investor receives a return net of foreign corporate income taxes. In addition, foreign
withholding taxes on dividend payments must always be paid, though here the tax rate
often varies depending on whether the shares were purchased by a foreign individual or a
foreign corporation. If the individual purchased the shares directly, he then owes personal
income taxes on the dividend income, though normally can receive a credit towards this
tax for any withholding taxes paid abroad. If instead, the individual purchased the shares
indirectly, through investment abroad by a corporation he owns shares in, then the tax
treatment is more complicated. Corporate investments abroad are taxed at home first at
the corporate level when the income is repatriated, with credits for both foreign withholding
taxes and foreign corporate income taxes, then again when the income is distributed to
individua)l shareholders.2 Any analysis of tax effects on international capital flows is further
complicated by the importance of tax evasion in this setting. Not only may individuals
evade domestic taxes on the income they receive from foreign financial securities, but also
multinational corporations may reduce their combined corporate tax payments by shifting
their taxable income to lower-tax-rate jurisdictions.

The relative importance of portfolio equity investment vs. foreign direct investment
will be affected by more than just tax factors. When corporations invest abroad, they
acquire both ownership and control over the foreign firms, whereas portfolio investors
merely acquire ownership. This makes corporate investments more attractive to the extent
to which there are synergy gains from joint operations of the domestic and foreign firms.
For example, technology transfers may be much easier within a multinational than between
two independently owned firms. These technology transfers become more important to the
extent to which trade barriers prevent the import into the host country of goods produced
with this technology. Therefore, we expect that foreign direct investment will be relatively

This paper was prepared for the N.B.E.R. International Tax Conference, that took place in New York
on September 26-8. We would like to thank conference participants for comments on an earlier draft of
this paper.

! See Adler-Dumas(1983) or French—Poterba(1991) for evidence on the substantial diversification achieved
through purchase of foreign equity.

In many countries, individuals can receive a dividend credit under the personal tax for dividends
received from domestic but not from foreign corporations.




more important from industries and countries with more advanced technology, and into
industries protected by trade barriers. In addition, some countries discourage portfolio
investment abroad through use of capital controls. How effective these controls are is
unclear, however.

The objective of this paper is to analyze how tax and nontax factors affect the relative
importance of portfolio equity investments vs. foreign direct investments. We estimate
these relationships using aggregate data on the composition of foreign ownership of U.S.
equity. We have data on capital flows from ten foreign countries to the U.S. for the period
1980 — 1989.

By focusing our study narrowly on the form of ownership of foreign equity, we avoid
a number of complications that normally arise in any study of international portfolio
holdings. For example, Adler-Dumas(1983) and French-Poterba(1991) both emphasize
the puzzling lack of international diversification of equity portfolios. In our study, we take
as given the total holdings of foreign equity, and focus solely on the form in which this
foreign equity is owned. Implicitly, we assume that whatever factors explain the lack of
international diversification of equity portfolios do not also affect the relative attractiveness
of the two alternative forms of ownership of foreign equity. In addition, many complicated
factors can affect the degree to which international capital flows take the form of debt vs.
equity. We take as given the degree to which equity is used, and focus solely on how this
equity is purchased. :

The organization of the paper is as follows: In section 1, we analyze how taxes distort
the relative attractiveness of portfolio vs. direct investment. Nontax factors are summa-
rized in section 2. In section 3, we describe the measurement of the various data series
used in the empirical work, while the empirical results are described in section 4.

1. Tax distortions

In order to assess how taxes affect the relative attractiveness of portfolio equity investment
vs. foreign direct investment, we compare the tax treatment of each type of capital flow.

Taz treatment of portfolio tnvestment

Assume that firm f in country ¢ earns pretax economic income, per share, of zy. Based
on the tax code in country c, it has taxable income per share of z¢;, and faces a statutory
corporate income tax rate of 7$,% resulting in corporate tax payments of 77z¢ f.4 The firm’s
income net of corporate taxes is therefore z.f— 7z, = Tef(1—peets). Here, pec = :rgf/:ch
measures the ratio between taxable income and economic income for firms in country ¢
based on the tax law in country c. For simplicity of notation, let 7. = pcc7¢-

Assume that the firm pays out the fraction d of this net income as dividends each period.
If the share owner lives in country 7, then this dividend is subject to a withholding tax at

3 For simplicity, we ignore variations in effective tax rates by firm. See Swenson{1990) for a comparison
across U.S. industries of effective tax rates vs. the amount of foreign direct investment in the industry.

4 If the marginal tax rate varies with income, we adjust the measure of income here so as to produce
the correct estimate of corporate tax payments.
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rate w¢;.® Individuals therefore receive income net of foreign taxes of zc5(1—1c)(1— dw;)-

In principle, share owners still owe personal income taxes on this income. However, it is
extremely difficult for a government to enforce a tax on foreign—source income. In general,
taxes on individual investors are primarily enforced either by requiring financial intermedi-
aries to report directly to the government the income earned by domestic residents, or by
withholding at source. When individuals invest in foreign corporations through domestic
financial intermediaries, these intermediaries can also be required to report the resulting in-
come of each investor to the government, making enforcement straight—forward.® However,
when residents invest abroad through foreign financial intermediaries, neither approach is
feasible — these intermediaries cannot be required to withhold taxes for another govern-
ment or report information to another government.” Since the home government has little
ability to detect evasion in these circumstances, investors have little incentive to pay do-
mestic taxes on such income. If they do evade domestic taxes, then their net income is
simply zc¢(1 — 7)(1 — dwi).

If individuals invest abroad through domestic financial intermediaries, however, then
the government should be able to monitor their earnings, forcing the individual to pay
domestic taxes on this income.? Under standard double-taxation conventions, they are
taxed at home on their pre-withholding-tax dividends, dz.s(1 — 7c), but receive a credit
up to the amount of any domestic taxes owed for the withholding taxes paid abroad. If
the typical personal tax rate in country ¢ on dividend income is m;, then the net receipts
of shareholders equal

zef(1 = 7e)[1 — dmax(m;, we;))- (1)

In addition, the investors receive capital gains, and may owe capital gains taxes if they
sell shares. For simplicity, however, we ignore capital gains taxes. We will use expression
(1) to describe the net receipts of portfolio investors even when investors evade personal
taxes. When evasion is assumed, m; will simply be set equal to zero.

Taz treatment of corporate direct investment

If individuals invest abroad through having a domestic corporation in which they hold
shares invest abroad, the tax treatment is much more complicated. The tax treatment will
vary depending on the fraction of shares in the foreign firm purchased by the domestic
corporation. The U.S., for example, requires that a domestic firm own at least ten percent

5 In practice, this rate need not necessarily equal the statutory rate applying to capital flows between
country ¢ and country i. Investing using a financial intermediary in a third country may result in a lower
withholding tax rate. We ignore these complications in the empirical work.

6 Not all countries do require this reporting by financial intermediaries. Without it, even taxes on
earnings from domestic financial assets are difficult to enforce, except through withholding at source.

7 Some countries have information sharing agreements with each other. These agreements, however, do
not involve automatic transfers of information, but only transfers of information about specific accounts
which the home government learned about independently. But acquiring this independent information is
a large part of the problem.

The convenience of using a domestic financial intermediary may outweigh the extra tax burden. In
principle, the net return given evasion should be reduced to reflect the inconvenience of using foreign
financial intermediaries.




of the shares in a foreign firm to qualify for a credit for taxes paid abroad, and own at least
fifty percent to be able to pool earnings from this firm with those from other majority—
owned firms abroad. The tax treatment also varies depending on whether the foreign firm
is organized as a subsidiary or a branch of the domestic firm. In the former case, domestic
taxes are due only when profits are repatriated, while in the latter case, domestic taxes
are owed each year on the entire profits.® For simplicity, we focus on the dominant case,
that of a subsidiary in which at least fifty percent of the shares are owned by the foreign
parent.

The pretax income per share, 7, of this subsidiary is still subject to the same corporate
income tax, at effective rate 7.. Dividend payments are still subject to withholding taxes.
If the parent is based in country 3,!° then the withholding tax rate is denoted by wg;.
Commonly, w*; < w,;. If the dividend payout rate is still d, then income net of taxes in
country ¢ equals z (1 — 7)(1 — dw};).

Corporate and personal taxes may still be owed in country i. In countries with a terri-
torial tax system, such as the Netherlands, corporations do not owe tax on foreign—source
income. Other countries, e.g. Canada and Germany, exempt from domestic corporate taxes
any foreign-source income earned in countries with which they have signed tax treaties.
In these cases, the only additional taxes owed are personal taxes on the dividend income.
In order to equate the dividend payout rate in the cases of individual portfolio investment
vs. corporate direct investment, we assume that all net—of-tax dividends received from
abroad are then distributed to individual investors. If we denote by m] the personal tax
rate on this income, then the final net income equals’!

Tef(1 = 7o)l — d(wg + (1 = wi)mi)l. (2a)

Most countries, however, tax the pretax income needed to finance the dividends received
by domestic corporations from foreign subsidiaries, but allow corporations a credit for any
corporate and withholding taxes paid abroad. These credits can reduce or eliminate taxes
due on the foreign-source income, but cannot reduce taxes due on any domestic—source
income. Consider first the case of a multinational based in country ¢ which invests only
in firm f in country c. This multinational receives dividends per share from abroad equal
to dz.s(1 — 7.)(1 — wY;). Under standard double-taxation conventions, it owes domestic
corporate taxes on the corporate income, before both corporate and withholding taxes,
needed to finance these dividends, but receives a credit up to the domestic corporate taxes
owed for all taxes paid abroad on this income. In particular, if the subsidiary’s total income
before any taxes, as defined under the tax law of country ¢, is denoted by z¢ Iz then the
parent owes domestic taxes at statutory rate 77 on the fraction of this income equal to

i Withholding taxes are also normally owed on the entire net-of-foreign—tax profits of a branch, but
only on the dividends paid by a subsidiary.

10 por simplicity, we assume that the parent is located in the same country as the investor. In principle,
the investor could own shares of a parent based in a third country, or the investment could be made
through a subsidiary located in a third country, introducing further complications.

11 Note that credits for withholding taxes paid abroad are not passed through the domestic corporation
to individual shareholders.




the ratio of its dividend receipts to the subsidiary’s income net of corporate taxes paid to
country ¢, and receives a credit for the same fraction of the corporate taxes paid to country
¢, as well as for all withholding taxes paid. Net corporate taxes owed in country ¢ on the
dividend income dz (1 — 7.)(1 — w};) therefore equal ‘

dzep(1—7¢) -
m(Tf‘EZJ’ — Texes) — Wedzes(1 — 7e),
or zero, whichever is larger. If p.; is defined to equal z! f/Tes, and Tei = peitS, then
the parent’s dividend receipts net of domestic corporate taxes equal, after simple algebra,
dzcf(1 — 7c)min[(1 — w};), (pci — Tei )/ (pei — 7¢)), while the shareholders’ income, including
retained earnings but net of personal taxes, equals

el —7) {(1 = d) i @ -z, (E=m)]a- .

Pei — Tec

The role of p; in this expression deserves some discussion. If p.; = 1 and a corporate
surtax is due on repatriated income, then this income is taxed on net at the same rate as
domestic-source income — foreign taxes are fully rebated. If p.; < 1, however, then the
effective tax rate on repatriated income is higher than that on domestic source income if
7.i > Te, and conversely. The understatement of foreign-source income results in too large
a fraction being taxed, for a given amount of dividend repatriations, but it also results in a
credit for too large a fraction of foreign tax payments. The net effect depends on whether
the foreign or the domestic effective tax rate is larger.

When a multinational invests in several foreign countries, it is normally allowed to pool
the income repatriated from all of these countries, and credit against the domestic taxes
due on this income any corporate and withholding taxes paid abroad on this income. In
doing so, it can use excess credits from operations in one country to reduce any domestic
taxes due on operations in another country. If, in total, its credits are sufficient to wipe
out its domestic tax liabilities on its foreign operations, world-wide, then no domestic
corporate taxes result in particular from its operations in country c. In this case, its final
net income is the same as in the “territorial” case, as shown in expression (2a). If, in
contrast, its credits are insufficient to wipe out all domestic taxes due on foreign-source
income, then it can receive a credit for all corporate and withholding taxes paid in country
¢, even if these taxes exceed the domestic taxes due on repatriations from country c. In
this case, its final net income equals

Tet

zep(1— 7o) [(1 —d)+d (E—;-) (1- m;.*)] . (2¢)

Pei — Tc

Through careful allocation of its investments and timing of its repatriations, a corpo-
rations should normally be able to avoid domestic corporate taxation of its foreign opera-
tions.!? Whenever it invests in a low—tax-rate country, where corporate and withholding

12 For supporting evidence, see Hines-Hubbard(1989).




taxes will be insufficient to offset domestic taxes, it can simultaneously invest in a high-
tax-rate country. Repatriations should then occur simultaneously from each country, so
that total tax payments abroad just equal total tax liabilities at home, pre credit. Not all
firms may find this tax planning worth the effort. Planning sufficient to wipe out domestic
corporate taxes becomes more difficult, if not impossible, when the domestic corporate tax
rate is high. Therefore, in general, when pooling is allowed, some firms will earn net income
described by expression (2a) and some will earn net income described by expression (2c).
The percent facing expression (2c) should rise as 7; rises, where we denote the percent
facing expression (2c) by 6.1 We therefore will use a weighted average of expressions (2a)
and (2¢) to measure the net income from corporate investments, with weights (1 — 6) and
6. To capture the relation between 7.; and 8, we let § = a 4 br.;. Theory suggests that
b > 0, and that 6 = 0 for relatively low 7, implying that a = —b7' < 0 for some low 7'.

Since 1986, the U.S. requires that repatriations from subsidiaries which are not majority
owned must each be put in a “separate basket,” preventing this pooling of credits. If this
applied to all firms, then net income would be measured by (2b). However, pooling of
credits is still allowed among firms that are each majority owned. Therefore, for the U.S.
the new provisions should not change the incentives faced by most firms. We assume that
“pooling” is the norm in the countries in our study which use a crediting system.

Two of the countries in our study use a hybrid system. In particular, France and Italy
exempt a certain fraction, e, of repatriated foreign-source income from domestic corporate
taxes.!* On the remaining income, domestic taxes are due on the income received prior to
withholding taxes paid abroad; the amounts paid in withholding taxes on the remaining
income can then be claimed as a credit against domestic corporate taxes. Implicitly,
foreign corporate tax payments are deductible from domestic taxable income. Net domestic
corporate tax payments then equal dz. (1 —7.)(1 —e)(7ci —w};). After taking into account
personal income taxes, a firm’s net income is

Tef(1—7)H{(1 —d) +d[1 —ewy; — (1 — e)rei](1 —mi)}. (2d)

What factors affect the personal tax rate m}? To begin with, m} should equal the value
m; would take, ignoring evasion.!> When dividend-imputation schemes are available to

13 Many other factors can affect the likelihood that a corporate surtax is due at repatriation. For one,
economic and technological factors may cause multinationals based in one country to invest in a quite dif-
ferent set of host countries than do multinationals based in another country. In addition, some countries
offer “tax sparing,” which reduces the corporate surtax due on repatriations from selected countries. Fun-
neling repatriations through these selected countries then reduces the corporate surtax due on investments
in country c. We have not attempted to control for these other factors.

14 France exempts 95% of these repatriated earnings, while Italy exempts 60%.

15 fn principle, the two forms of investments may attract different clienteles. For example, if there
are economies to scale in learning about foreign investment opportunities, only wealthy individuals will
invest abroad directly. However, equity holdings are sufficiently concentrated in most countries that this
is unlikely to make much difference. In addition, financial intermediaries such as insurance companies
and pension plans may face restrictions concerning the amount of foreign securities they can invest in.
Japan, for example, has had such restrictions, though they were eased somewhat in 1986. In principle,
the composition of equity purchased outside of these intermediaries can be adjusted to offset the effects
of such restrictions, but the offset is complete only if enough equity would be purchased outside of these
plans.




domestic investors in domestic corporations, however, m} but not m; will be reduced.
Under these schemes, an investor in country i receiving dividends of § from a domestic
corporation is imputed to have received dividends of §/(1 — s;), for some tax parameter s;,
which are then taxable under the personal income tax. However, the investor gets a tax
credit of s;6/(1 — s;). On net, therefore, the individual owes taxes of (m; — $i)6/(1 — s3),
so that mf = (m; — s;)/(1 — s;). Under a full imputation scheme, s; = 7/. On net, m} is
always less than or equal to m;.

Countries do, however, try to restrict investors’ ability to use the dividend-imputation
scheme on dividends from domestic corporations financed by earnings from abroad. Typi-
cally, countries require that dividends eligible for the dividend-imputation scheme be less
than the firm’s after—tax profits from domestic operations. Unless a firm desires an abnor-
mally high dividend payout rate, however, this restriction is unlikely to be binding. In the
empirical work, we have assumed that these restrictions are not binding.

What about evasion of personal taxes? When individuals buy shares in domestic cor-
porations, in principle the government can require that these corporations report to the
government the dividends paid to all domestic residents, making the tax on dividends eas-
ily enforceable. Alternatively, the government can withhold taxes on dividends at source.
Evasion cannot be ruled out, however. Some countries, for example, do not require firms
to file such reports. Even if they do require firms to file such reports, individuals can buy
shares in domestic corporations through foreign financial intermediaries, making it diffi-
cult or impossible for the government to learn independently how much dividends these
individuals receive.l® To allow for the possibility of evasion, we will try replacing m; by
min(m?,0) in some of the regressions described below. We try this alternatively for all
countries and for just the countries in continental Europe, where evasion seems to be more
prevalent.

So far, we have assumed that the dividend payout rate is the same for corporate and
portfolio investments. In general, dividend payments result in extra taxes, so firms should
avoid dividend payments unless the nontax gains from these payments outweigh their tax
cost. These nontax factors could include cash needs of the shareholders as in Poterba-
Summers(1985), the desire to limit agency costs as in Easterbrook(1984), or the signaling
role of dividends as in Bhattacharya(1979). With portfolio investment, the dividend pay-
out rate is chosen by the foreign firm based presumably on the nontax factors affecting
its domestic shareholders. With corporate direct investment, in contrast, the parent can
choose separately the dividend payout rate from the subsidiary to the parent and the divi-
dend payout rate from the parent to the shareholders, in each case based on considerations
affecting shareholders in country i. To the extent it gains from this extra. flexibility, there is
more of an advantage to corporate direct investment than is seen comparing equations (2a)
and (2¢) with equation (1). Hines-Hubbard(1989), for example, shows that subsidiaries
appear to time their payouts to their parents so as to avoid surtaxes at repatriation, while
Hines(1991) reports that parents have much higher payout rates to shareholders than do
firms without foreign subsidiaries, perhaps because signaling is more important for firms

16 1n this case, however, the investor must pay the withholding taxes due on repatriations to the country
of the foreign financial intermediary. Presumably, investors would seek out intermediaries in countries
facing low withholding tax rates.




with foreign operations. Firms therefore do seem to take advantage of the flexibility they
have over dividend patterns.

Similarly, the above discussion assumes the same use of debt finance, regardless of the
form of ownership. In general, firms in countries with high corporate tax rates should
borrow relatively more, using bonds denominated in the currencies of countries with high
inflation rates.!” Multinationals may have extra flexibility, however. For example, a multi-
national may face less risk of default, since it can pool relatively independent risks from
its operations in two different countries, so be able to borrow more. In addition, if it can
use its combined assets as collateral for loans, regardless of which firm does the borrow-
ing, then it can concentrate its borrowing in the country where the deductions are more
valuable. The gain from doing so would be greater the larger the difference in marginal
tax rates applicable to interest deductions in the two countries. To the degree to which
multinationals respond to these differences, there is more of an advantage to corporate
direct investment in countries with extreme tax rates, both high and low, than is seen
comparing equations (2a) and (2c) with equation (1).

We have also ignored any flexibility a multinational has to shift its taxable income
towards countries with lower tax rates. They can do this not only through manipulation
of the transfer prices used for goods and services traded between the subsidiary and the
parent, but also through such devices as the location of ownership of corporate patents. The
gain from shifting a given amount of taxable income to the low—tax country is proportional
to the absolute value of the difference in the marginal tax rates affecting income accruing
in each country.

To try to capture the gains available to a multinational through reallocation of interest
deductions, and taxable income more generally, we include in the regression the absolute
value of the difference in the statutory corporate tax rates in the two countries, abs(7d —
7$).1% Harris et al(1991) do find that reported profits of U.S.-based multinationals vary
as forecast with the corporate tax rates faced by their foreign subsidiaries, supporting this
story.

Comparison of net taz rates

How do the net tax rates compare on portfolio investments vs. corporate direct invest-
ments? On portfolio investments, the investors’ net income from an investment in firm
f in country ¢ equals z.5(1 — 7)[1 — dmax(m;, we;)]- On corporate direct investment by
multinationals based in countries using the credit system, we have measured the net income
from the same investment by a weighted average of expressions (2a) and (2c) (with weights
(1 — ) and 6) plus the gain from transfer pricing of yabs(r7 — 7§), where v measures the
relative importance of this term.

After some simplification, the net tax advantage of portfolio investment can be ex-
pressed by

dzeg(1 — o)l + (1 — wi)m} — max(my, wei)]

17 See Gordon(1986) for further discussion.

18 The overall marginal tax rate on income accruing in each country may be more complicated due to
the surtaxes when profits are repatriated.




+0dz (1 — m?) [Aci(Tei — ) — wii(1 — 7)] — yabs(7d —77), (3)

where A¢; = (1 — 7.)/(pei — 7c)- This expression consists of three terms. The first term
describes the tax advantage if corporate investors owe no domestic corporate taxes when
profits are repatriated. Corporate investors cannot claim a credit for withholding taxes
against their personal tax liabilities, whereas portfolio investors can, giving an advantage
to portfolio investments. Both withholding tax rates and personal tax rates tend to be
lower, however, for corporate investments. The second term measures the extra tax burden
corporate investors face if they are in a deficit—credit position, so pay at least some domestic
corporate taxes on repatriated earnings. The third term measures the tax advantage
corporate investors have through use of transfer pricing.

In sum, portfolio investors gain because they may be able to avoid domestic personal
taxes on their foreign-source income, and by construction they face no domestic corporate
taxes at repatriation. If they do pay personal taxes, they can claim a credit for with-
holding taxes. Corporate investors, in contrast, may well owe domestic corporate taxes at
repatriation. On their foreign operations as a whole, these domestic taxes are always non-
negative. However, by operating in a particular high-tax-rate country, they may reduce
their domestic corporate taxes by using excess credits from operations in that country to
reduce domestic taxes due on other foreign operations, so that the second term in equation
(3) can sometimes be negative. Corporate investors also often face lower withholding tax
rates on their repatriations, and can take advantage of transfer pricing. Even if their share-
holders cannot evade personal income taxes, these personal tax obligations are reduced in
countries which use a dividend imputation scheme. On net, the sign as well as the size of
the net tax distortion will vary by country and over time.

For multinationals based in territorial countries, no corporate surtaxes are due at repa-
triation, so that the second term in equation (3) would be zero. For France and Italy,
however, which use a hybrid system, this second term would equal the corporate taxes due
at repatriation, so would equal dz (1 — 7c)(1 — e)(1 — m])(7ei — w&;)-

2. Nontax factors

Many nontax factors also affect the relative importance of portfolio vs. corporate invest-
ments abroad. One key difference between the two is that corporate investments abroad
allow joint control and operation of production in the two countries, whereas portfolio in-
vestments just affect ownership of the firm’s income. Consider, for example, the situation
of a firm based in country ¢ that owns a distinct product or technology that can profitably
be manufactured in country ¢. This could occur because factor prices in country ¢ are more
favorable, e.g. wage rates are lower and the firm’s production is relatively labor intensive;
it could occur because transportation costs make it cheaper to produce the good nearer
the foreign customers, e.g. shipping the syrup for Coca Cola is cheaper than shipping the
bottled soda; it could occur because trade barriers prevent sales of the product to foreign
customers unless the good is produced locally; or it could result from the greater ease of
adjusting the product to accommodate local tastes if production occurs on site, or if the
distribution outlets are owned by the manufacturer.!® These advantages may be sufficient

19 For an extended discussion of nontax factors, see Dunning(1985).




to induce corporate investment in country c even if it is taxed less favorably than portfolio
investment in country c¢. The greater the tax disadvantage of corporate investments, the
more important these nontax advantages must be to justify the investments.

All of these pressures are based on the premise that firms in country ¢ have some
distinct products or technologies. The more this is the case, therefore, the greater these
nontax pressures, everything else equal. We proxy the degree to which firms in a country
own distinct products or technologies by a measure of the R&D effort in that country.?

When the nontax advantages of investing in country c are large, what options does a
firm have to reduce or eliminate any tax disadvantages of this investment? One option
would be to license use of the technology to firms in country c, thereby allowing the tech-
nology to be used there while limiting the extent to which tax—disadvantaged investment
must occur in country c. While transferring the technology to a subsidiary may allow
better control over use of the technology, better control over access to information about
the technology, and better transfer of information about the detailed characteristics of the
technology, taxes may outweigh these advantages of common ownership.

When the gains from joint operation arise from other sources, other types of contractual
links may arise which allow the firm to avoid tax—disadvantaged capital flows. For example,
if the gain from joint operation is simply common control over pricing, then cartels might
be set up instead to coordinate pricing. Similarly, distribution outlets can be arranged
through contractual links, as with chain stores, rather than through direct ownership.

If common ownership is essential for nontax reasons, then another option is to have
the user of the technology in country ¢ buy the owner of the technology in country i. Tax
" considerations would normally favor one direction of capital flow over the other. Ignoring
withholding taxes and personal taxes, for example, the tax loss from corporate direct
investment results from the corporate surtax that may be due when profits are repatriated
to the parent corporation. When the multinational is operating in a “high-tax” and a
“low-tax” country, then this surtax would be due if profits are repatriated from the “low—
tax” to the “high-tax” country, but not conversely. Therefore, in this case joint ownership
should occur through the firm in the “low—tax” country raising funds world-wide to finance
the purchase of the firm in the “high-tax” country. If direct investment from country z to
country c is tax disadvantaged, direct investment from country c to country 1 is likely not
to be.

In certain cases, however, gains from joint operation may well require paying the extra
taxes that result from a firm in a “high—tax” country taking over a firm in a “low-tax”
country. For example, when operations of the potential multinational in one country are
much larger than in the other countries, then it is much easier for this firm to acquire
the other firms. If so, how large a capital flow is needed to acquire the gains from joint
operation, and are further gains possible through larger capital flows? The surtax paid,
everything else equal, will be proportional to the size of the capital flow, providing an
incentive to minimize the amount of direct investment. This can be done by purchasing a
smaller share of the equity in the subsidiary or by using relatively more debt in financing

20 Since we only examine the pattern of foreign investments made in one country, the U.S., we cannot
readily test the effects of variation in the characteristics of the host country, e.g. the severity of trade
barriers.
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investments there. It might also be done by setting up a joint venture, in which most of
the financing comes from the foreign partner. The share of the profits going to the firm in
country i can be adjusted as needed to reflect the value of the technology it contributes to
the joint venture. In each case, corporate direct investment from country ¢ to country cis
reduced or eliminated while still maintaining the economic advantages of joint operation.

A variety of other nontax factors could also prove to be important. One obvious
one is the use of capital controls in a number of the countries in our sample. These
controls can take a variety of forms. France, for example, had regulations from 1981 - 1986
which allowed the purchase of foreign assets only from other French residents, in principle
preventing any increase in portfolio investment abroad. Italy in contrast required that
residents deposit funds equal to fifty percent of the amount invested abroad in an interest—
free account. We saw no way to capture directly the effects of such diverse regulations on
equity flows.

In order to test for the possible importance of capital controls, we simply included
a dummy variable, denoted by Ci, which is set equal to one if in that country in that
year significant restrictions exist on portfolio investment abroad. We experimented with
alternative definitions of “significant.” Countries with capital controls would be expected
to have less portfolio investment abroad. We also tested to see whether controls make
portfolio investment less responsive to changes in tax incentives.

3. Data on relative tax rates and the composition of capital flows

In order to test the sensitivity of the composition of international capital flows to these
tax incentives, we have collected data on the relative tax treatment of portfolio vs. direct
investment in the U.S. coming from each of ten other countries, and the composition of
capital flows to the U.S. from each of these countries during the period 1980-89. These ten
countries are Australia, Canada, France, Germany, Italy, Japan, the Netherlands, Sweden,
Switzerland, and the U.K.2

Relative taz rates

In total, we need data for m;, m¥, Wi, Wi, Tey Teis T s Acis R&D intensity, and the dummy
variable C;; measuring the presence of capital controls, yearly from 1980 to 1989.

m;: To begin with, we set m; equal to the top marginal tax rate prevailing in country ¢ in
each year. Where appropriate, we took into account both Federal and local tax schedules.
Given the concentration of wealth holdings among investors in the top tax brackets and
given the greater tendency among those in the highest tax brackets to invest in equity,
this assumption seemed reasonable.22 Data on these rates were taken from various issues

21 pata were also available for Bermuda and the Netherlands Antilles, but we decided not to include
these data since the above theory was not designed to address the consequences of investing from country
i to country ¢ through some third country j.

22 This ignores, however, purchases of equity by financial intermediaries, e.g. pension plans, which are
subject to very different tax treatment. When we test for evasion of personal taxes on all purchases of
equity by setting m; = m} = 0, this also provides a test for the possibility that equity purchases mainly
occur through pension plans.
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of Coopers and Lybrand’s International Taz Summaries.?® The resulting tax rates for
the period 1980-9 are reported in Table Al. In most of the regressions, however, we set
m; equal to zero, on the presumption that individuals can easily evade domestic taxes on
portfolio investments abroad. _

m}: To calculate m}, we used our estimate of the top marginal tax rate along with in-
formation about the characteristics of any dividend imputation scheme available in country
i in that year. This information was again taken from Coopers and Lybrand’s International
Taz Summaries.2* The resulting tax rates are reported in Table A2.

w; and w}: Here, we simply used statutory rates for dividend payments from country
¢ to country i in that year, as reported by Coopers and Lybrand. These withholding
tax rates are reported in Table A3. These figures ignore the possibility of firms routing
dividend payments through a third country.?®

7¢ and 72: In each case, we used the statutory rate that applied to the largest firms
in that year. Data again came from Coopers and Lybrand. When state or provincial
governments in that country also taxed corporate profits, we used a combined tax rate.z
This approach does not take into account the possibility that firms may have tax losses,
so face a zero marginal tax rate, or be subject to supplementary taxes, e.g. an alternative
minimum tax. When the statutory tax rate changed during the calendar year, we used
a weighted average tax rate. The resulting tax rates are reported in Table A4. A few of
the countries in the sample use a split-rate system, taxing income that is retained at a
different rate than income that is paid out as dividends. For these countries, both rates
are reported in Table A4. ' '

Te, Tei, and Ag: By definition, 7. = (7028;)/2cs, and Tei = (T,-’:z:if)/xcf. In each
case, the numerator equals actual tax payments, while the denominator equals economic
income, so that the ratio measures an effective corporate tax rate. For 7., this is the
effective corporate tax rate on foreign holdings in the U.S. Most firms operating in the
U.S. will have at least some foreign owners, though the fraction will vary by firm. We
simply assumed that the effective tax rate on foreign holdings is the same as that on firms
as a whole operating in the U.S., regardless of ownership, so measured 7. by the ratio
of actual corporate tax payments to a measure of economic income.?” Specifically, we
measured 7, by the ratio of direct taxes on income to operating surplus less net interest

23 Data from Australia and the U.K. were adjusted in certain years to take account of the difference
between their fiscal year and the calendar year.

24 When tax changes occurred in midyear, we used a weighted average tax rate for that year.

25 This omission creates a problem only to the degree to which the opportunities differ by country or
over time. But the size of the withholding tax to be avoided differs very little across countries or over
time, as seen in Table A3, while access to tax havens should be very similar. Therefore, our results should
be robust to this omission.

26 Where possible, we attempted to duplicate the procedure for calculating the combined rate used
in Pechman(1988). For Switzerland, the combined rate is the maximum rate payable by a corporation
operating out of Zurich.

2 Grubert, Goodspeed, and Swenson (1991), however, found that the average tax rate paid by foreign
subsidiaries in the U.S. was much less than that paid by other firms. We assume that this is due to
financial arbitrage engaged in by these firms, measured in our theory by vabs(rf — 7§), rather than due
to differences in the tax treatment of foreign—owned firms.
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paid for the U.S. nonfinancial corporate sector, as reported in the “Accounts for Non—
Financial Corporate and Quasi-Corporate Enterprises” in the OECD’s National Accounts
1976-88.

In measuring i, the appropriate definition is less clear, since existing data sources do
not report directly the average tax rate on foreign-source income. As a result, we explored
several alternative approaches. The first and simplest approach is to set 7; equal to 77;, the
statutory tax rate. This definition would be appropriate if each country defined taxable
foreign—source income based on some approximation to economic income, e.g. did not
extend various subsidies such as investment credits or accelerated depreciation to capital
invested abroad. This in fact approximates the U.S. law.

Our second approach assumes implicitly that each country measures U.S.—source tax-
able income based on the U.S. tax rules, implying that firms do not in practice recalculate
their taxable income when profits are repatriated. In this case, 7ci = Tzl /Tes) =
7(1e/7). Given this approach, 7i — Te = pee(Tf — 72) so that differences in effective tax
rates are measured by differences in statutory tax rates, up to a multiplicative factor.

QOur third approach assumes that foreign-source income is measured based on the
domestic tax law in each of these countries, without modification due to its foreign source.
As a first pass, the average tax rate on foreign—source income should then equal that on
domestic-source income.?®

Yet a fourth approach to measuring 7.; would be to infer the effective tax rate based on
the user cost of capital in each year, constructed using detailed information about corporate
tax provisions. This is the approach used, for example, in Slemrod(1990). As argued in
Bradford-Fullerton(1981), this measure of the effective tax rate can be very sensitive to
assumptions made about such things as the required rate of return. More importantly, if
reported earnings are not coming primarily from the return to marginal capital, as argued
in Gordon-Slemrod(1988), then an effective tax rate measure based on the user cost of
capital will be very misleading. Instead, the statutory rate should become more important.
This provides an alternative justification for our second approach to measuring 7., which
results in a comparison of statutory tax rates.

One complication for each of these definitions is the existence in some countries of a
split-rate corporate tax system in which the tax rate on retained earnings is different than
the tax rate on earnings paid out as dividends. As seen in expression (3), the only place
that 7.; enters relates to the tax treatment of dividend payments. Therefore, for the first
two definitions of 7.;, we used the statutory rate applied to earnings paid out as dividends
in countries with a split-rate corporate tax system. Things are a little more complicated
under the third definition. Here, 7.; refers to the average corporate tax rate for earnings
paid out as dividends. We observe only the average tax rate on earnings, whether retained
or paid out, which we now denote by 75;. We estimate 7; by assuming that the average
tax rate on retentions has the same relation to the statutory tax rate on retentions as the
average tax rate on payouts has to that statutory tax rate.

28 The two average tax rates can still differ for various reasons. For example, given the lack of indexation
for inflation in the definition of taxable income in any of these countries, the effective tax rate on foreign—
source income should differ from that on domestic—source income due to any differences in the inflation
rates in the two countries, for the reasons discussed in Feldstein(1980a,b).
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Only the third definition for 7; required new data. We measured the average corporate
tax rate in country ¢ using the same procedure and data source used in measuring 7.. There
were missing data in these publications, however, for Canada, Switzerland, and the U.K.
For Canada, we found comparable data in the Corporate Financial Statistics issued by
Statistics Canada, which we used to calculate the Canadian rates. For Switzerland and
the U.K., however, we were not able to find even roughly comparable data, so used instead
the statutory corporate tax rate. The resulting measures of the average corporate tax
rate are reported in Table A5. These figures are surprisingly volatile, often changing
substantially from one year to the next. In four cases, all during the early 1980’s, the
resulting tax rate exceeds 100%. The cause of this volatility is unclear. It could be caused,
for example, by the importance of no-loss—offset during the recession in the early 1980’s.
Alternatively, if investment credits on new investment or rapidly accelerated depreciation
allowances are used to offset heavy future tax payments, then observed tax rates will be
unusually high during periods of low investment, as in the early 1980’s, and conversely.
It seems unlikely that firms would respond much to these year-to-year fluctuations in
incentives, even if the incentives were measured correctly — behavior should respond to a
weighted average of expectations of future as well as current tax incentives. Given these
problems, this measure seems much weaker than either of the first two measures. These
first two definitions in practice are very similar. In the empirical work, we focus on the
second measure, but report selected results using the other two measures for 7.

We also need to measure A¢; = (1 — 7c)/(pei — 7c)- Here, we make use of the relation
Pei = Tei/ TS, and substitute the appropriate measure of each of the tax variables.

R&D intensity: We measured R&D intensity in year ¢ by the average value in country
i of R&D/GDP during years t — 3 to t — 1, and denote this average ratio by R;.2°

C;i: This variable was set equal to one for country ¢ in those years in which there
were substantial capital controls. Some important controls existed in Australia (1980-
84), France (1981-6), Italy (1980-7), Japan (1980-6), and Sweden (1980-88). Our loosest
definition of capital controls sets C;; = 1 during each of these years. The nature of these
controls differed substantially by country and over time, however. For example, Italy
during the period of controls required that residents deposit funds equal to fifty percent of
the amount invested abroad in an interest—free account, thereby sharply discouraging open
ownership of foreign equity. These controls were gradually phased out during 1983-7. In
contrast, during 1981-6 France prevented investors from purchasing equity from abroad,
but existing holdings of foreign equity could continue without penalty and be traded within
France. As a result, the French provisions should not in themselves have lowered portfolio
holdings abroad, but would have prevented individuals from responding to any increase
in incentives encouraging further portfolio investment abroad. During 1980-6, the main
restrictions in Japan involved tight limits on the amount of foreign securities that financial
intermediaries could purchase. Since Japanese investors own directly relatively little equity,
these controls may well have affected aggregate portfolio investment in foreign equity, even
though they did not restrict direct purchases of foreign equity. Our strictest definition of
capital controls assumed that the Japanese provisions did not affect equity flows, that the

29 Assuming a one to three year lag between R&D expenditures and available technology is representative
of the results found in empirical productivity studies, e.g. Griliches(1980).
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French regulations had no effect, and that Italy had effectively ended its capital controls
during 1987. The third and main definition we focused on was an intermediate case in
which we weakened this latter definition by assuming that the Japanese controls were
binding through 1986.

What do these numbers imply for the differential tax treatment of portfolio vs. direct
investment from each of these ten countries into the U.S.? As seen in equation (3), the
net tax advantage to portfolio investment consists of three terms, the first measuring
the tax differences assuming no corporate surtax when profits are repatriated, the second
' measuring the corporate surtax assuming that firms arein a deficit—credit position, and the
third measuring the potential gain from shifting taxable income between the two countries.
Given the estimates of the various tax parameters reported in Tables A1-A5, we calculated
each of these terms. The resulting values for the first tax term are reported in Tables 1
and la, making alternative assumptions about evasion, those for the second tax term are
reported in Table 2, while those for the last term are reported in Table 3.

The figures in Table 1 report the value of (1 — 7c)[wg; + (1 — wg)m{ — max(m;, W)},
assuming no evasion of personal income taxes. These figures suggest substantial variation
across countries in the personal tax treatment of portfolio vs. direct investment. Most
of this variation is due to the effects of dividend imputation schemes. France, Germany,
Ttaly, and the U.K. all have important imputation schemes, and Australia adopted such
a system in 1987, as can be seen comparing the values of m; vs. m{ in Tables A1 and
A2. The result, as seen in Table 1, is a substantial personal tax advantage to direct over
portfolio investment in these countries. Canada and Japan have less important imputation
schemes, yielding only a slight tax advantage to direct investment. Personal taxes made
little difference in the other countries. If personal taxes on portfolio investments are
evaded, then the results change dramatically, as seen in Table la where this expression
is reevaluated under the assumption that m; = 0. Now there is a dramatic personal tax
advantage to portfolio investment.

Table 2 reports the size of the corporate surtax, assuming that firms are in a deficit-
credit position. For countries which exempt foreign source income, the corporate surtax is
zero. For Italy and France, which use a hybrid system, the corporate surtax term equals
instead (1 — 7. )(1 —m?)(1 — €)(7ei — w};). For countries using a crediting system, the term
equals (1 — m?) [Aci(Tei — 7c) — wii(1 — 7). In the figures in Table 2, 7; is set equal to
78(7/78).3° These tax terms are generally smaller than those reported in Table 1, and
dramatically smaller than those in Table la, suggesting that differences in the personal
tax treatment of portfolio vs. direct investment are much more important.

The term measuring the potential gain from transfer pricing is reported in Table 3. For
countries with a split-rate corporate tax system, we use the tax rate applied to retained
earnings.

30 The figures under the two alternative measures of 7¢; are qualitatively very similar.
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Data on the composition of capital flows

The initial source of data for direct vs. portfolio investment by residents of country 7 in
U.S. equity came from the Survey of Current Business, using data compiled by the Bureau
of Economic Analysis. These accounts, however, report data on direct investment in equity
only from Canada, Japan, the Netherlands, and the U.K. Similarly, the published tables
include data on portfolio investment in equity only for investors from Canada and Japan.
Smith W. Allnut III of the Bureau of Economic Analysis kindly provided us with internal
estimates of direct investment in U.S. equity for the other six countries in our sample,
while Harlan King also of the Bureau of Economic Analysis provided us with estimates of
portfolio equity investment in the U.S. for the remaining eight countries.

Inevitably, these data do not measure precisely what we want. To begin with, if a
corporation investing in a foreign firm does not own at least 10% of the shares in this
firm, then the investment is reported as portfolio investment. Similarly, if an individual
investor purchases more than 10% of a foreign firm, then this purchase is reported as a
direct investment. In addition, the book figures for direct investment become misleading
due to inflation in the U.S, for the same reasons that book capital figures can be misleading
for domestic firms. Fortunately, the direct investment in the U.S. tends to be quite recent,
and the inflation rate in the U.S. during the 1980’s has been relatively low. Another com-
plication is that the balance sheet figures are based on infrequent benchmark surveys, with
updates based on reported flows derived from a more limited sample. If investors transfer
funds to the U.S. through a third country, perhaps to avoid domestic or withholding taxes,
then the reported flow figures but not the benchmark figures will attribute the capital flow
to this third country.3! For both reasons, between benchmark surveys the reported values
can accumulate errors, as argued by Slemrod(1990). We were not in a position to correct
for any of these possible measurement errors, so simply assume that they are uncorrelated
with the measures of the tax variables. If so, then the measurement errors lead to a larger
standard error of the regression but do not bias the coefficients.

The resulting figures for the fraction of equity flows from each country to the U.S. that
take the form of direct investment are reported in Table 4. As seen in the Table, these
figures vary substantially across countries. On average, for example, 90.9% of the equity
flows from Sweden to the U.S. take the form of direct investment, whereas the comparable
figure for Switzerland is only 23.3%. This strikingly low figure for Switzerland suggests that
portfolio investors from third countries, who route their investments through Swiss financial
intermediaries so as to avoid domestic taxation, may form an important if not dominant
component of the capital flows from Switzerland. While in principle, the U.S. data reports
the ultimate beneficial owner, Swiss banking regulations prevent the nationality of the
ultimate owner from being revealed. Another country whose data might be suspect is the
Netherlands. Due to the low withholding taxes on interest payments from the U.S. to the
Netherlands and the territorial treatment of firms by the Netherlands, multinationals often
found it attractive to funnel investments through the Netherlands. The high fraction of
direct investment from the Netherlands, in spite of their lack of any capital controls, at
least suggests that some of it was owned by investors in other countries, in spite of the

31 The benchmark survey asks the ultimate beneficial owner of payments made to foreign investors.
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U.S. attempt to trace the ultimate beneficial owner. Given our concerns with the data
from these two countries, we test below the sensitivity of our results to the exclusion of
these two countries.

One immediate observation from Table 4 is that there is little systematic trend over the
sample period or even substantial movement in the composition of equity flows, in spite of
substantial changes in tax rates in these countries during the sample period. This tells us
immediately that any tax effects, if found, must be subtle.

4. Estimation

Statistical specification

The basic model for countries using a credit system assumes that the fraction of equity
flows from country i to country ¢ that takes the form of direct investment rather than
portfolio investment is a function of the three tax terms in equation (3), where 8 = a+b7e;.
Substituting for 8 gives four tax variables, denoted by T}, T¢, T®, and T, where:

I,=01- To)wk; + (1 — wg)m; — max(m;, we)),

T} = (1 - m:)[Aci(Tci - TC) - w:i(l - Tc)]s
T = 7,;,T¢, and
T? = abs(r — 7).

For countries exempting foreign-source income, T = T? = 0. For Italy and France, we
defined a fifth tax term, T = (1 — 7c)(1 — m¥)(1 — e)(7ei — wg;); its coefficient is allowed
to differ from those of the other tax terms.

These five variables, plus R; and C;, will be used to forecast the value of the ratio of
direct investment to direct plus portfolio investment. Denote this ratio by D;. This ratio
is by definition between zero and one. A linear regression with this ratio as the dependent
variable would therefore suffer from the same problems that linear probability models do.
We therefore decided to use a logit specification. Given that we observe the population
outcome for the choice between the two forms of equity flows, we can estimate a logit
model using OLS, with the dependent variable being log(Dc:/(1 - D.;)).3? We started out
with the regression specification

Dci a c s
log (1 - D ) = fo + 'HITP + :32TC + ﬂ3TCb + ﬂ4Tc + ,35Tc + BeR; + B:C; + €, (4)

where €;, captures the effects of factors omitted from the specification on the composition
of equity flows. Based on the above discussion, the coefficients of T#, T2, R;, and C; should
be positive, while those of Tj, T?, and T¢ should be negative.

32 Gee, e.g. Kmenta(1986), for a demonstration of this.
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Regression results

In our initial specification, we started with the following measures of the above variables:
First, in defining Ty, we assumed personal tax evasion on portfolio investments but not
direct investments.33 Second, we set 7; equal to 78(7c/7¢), which assumes that home gov-
ernments rely on the U.S. definition of corporate taxable income when taxing repatriated
earnings. Finally, we used our intermediate definition for C;.

Using these variable definitions, we first estimated equation (4) using OLS. The result-
ing coefficient estimates are reported in column 1 of Table 5, with t-statistics reported in
parenthesis.?* The results are rather mixed. The coefficients of R&D and capital controls
are both of the expected sign and statistically significant. The other statistically signif-
icant variable is Ty, but its coefficient is of the wrong sign. One hypothesis concerning
the coefficient of T, is that countries which are less threatened by capital flight are more
inclined to impose high personal tax rates, implying a reverse causation. We return to this
hypothesis below. Of the remaining coefficients, those of T and T? have the expected
signs while those of T¢ and T do not. All these coefficients are very small and statistically
insignificant, however.

To test for delayed responses to changes in incentives, we tried instead using lagged
values of each of the independent variables. Since we did not collect tax data for 1979, the
regression had to be run with data from 1981-9. The resulting coefficients on these lagged
terms appear in column 2 of Table 5. The fit is slightly better statistically. The coeffi-
cients of T¢ and T? now have the expected signs, though remain small and insignificant.
Otherwise, any differences from the original specification are minor. We therefore chose to
focus on use of contemporaneous data, in order to avoid the loss of degrees of freedom.

Both of these regressions were estimated using OLS. Yet OLS is appropriate only if
the error terms in the regression are homoskedastic and independent across observations.
Given the panel nature of the sample, however, the error terms for a given country may
be correlated over time, due for example to omitted random or fixed effects. Ignoring
these correlations at least results in a bias in the estimates of the standard errors of
the coefficients. If omitted country effects are correlated with the included independent
variables, then the initial coefficient estimates are themselves biased.

To test for the importance of these possible problems, we reestimated the initial equa-
‘tion using both a fixed—effects estimator and a random-effects estimator. The resulting
coefficient estimates assuming fixed effects are reported in column 3 of Table §, while
those assuming random effects appear in column 5.2 As is apparent from the jump in

33 One striking and anomalous implication of this assumption is that the correlation of the resulting
values of T, with the dependent variable is .78, which is the highest pairwise correlation with the dependent
variable found in the study. Note that the sign of this correlation is the opposite of that forecast by the
theory, a finding returned to below.

34 As noted below, these t-statistics are biased at least due to the fact that the residuals are not inde-
pendent across observations, due to country effects.

35 As shown in Fuller-Battese(1973), the random-effects estimator involves replacing the initial depen-
dent variable, Y;;, and independent variables X;; with ¥j; — AY; and X;; — AX; respectively. Here, Y; and
X; are the mean values for country i over the full time period, and A =1 — \/o?/(a? + To?), where a?
is the estimated variance of the random effects, o2 is the variance of the idiosyncratic component of the
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the adjusted R?, these country effects are highly significant as a group.®® If the country
effects are uncorrelated with the other included variables, then a random effects estimator
would be appropriate. To test for this lack of correlation, we used the procedure described
in Hausman(1978), which compares statistically the coefficient estimates from the fixed-
effects and the random—effects regressions. The resulting Hausman-test statistic is 32.9,
which has a P-value of only 0.00003 under the appropriate x? distribution, so strongly
rejects the random—effects model. We therefore focus on the results from the fixed—effects
procedure.

The coefficient estimates that result from the fixed—effects procedure differ substantially
from those resulting from OLS, as is seen comparing column 1 with column 3. Comparing
the fixed—effects coefficients with the forecasts from the theory, the results are again mixed.
The coefficient of T, is now of the expected sign, but statistically insignificant. The
coefficients of T and T have both changed sign, both contrary to theoretical forecasts.
Given their relative sizes, however, the net effect of the corporate surtax is still negative,
as expected, as long as 7.; < .57, which is satisfied for all the countries in our sample. All
that is surprising is that the effect is more negative for countries with a smaller value of
Tei. The coefficient of T, describing the corporate tax surcharge in Italy and France, has
also changed to the expected sign, and is statistically significant. While the coefficients
of the R&D and the capital-controls variables still have the expected signs, they are no
longer significant.?” The main inconsistency with the theory is the coefficient of T, which
is not only of the wrong sign but highly significant. The economic effect implied by the
coefficient is small, however. Given the logit specification for the dependent variable,
|0D;,/87¢| = Diy(1 — Dyi)Bs < 2585, implying tiny effects of 77 on Dit, given the various
parameter values. Given the multiple ways in which tax rates enter the regression, and
the small sample size, it is difficult to interpret each coefficient too strongly.

The estimates for the country dummies in the fixed—effects regression are reported in
Table 6. Of the six countries with positive coefficients, four had capital controls during at
least some part of the sample period, and the data from one of the others (the Netherlands)
is likely to overestimate the size of D;;. These coefficients rather than the capital-control
dummy would capture the effects of capital controls if these effects did not disappear
quickly with the official end of capital controls. Learning lags could explain this slow
response, suggesting stronger effects of capital controls than are captured by the capital-
controls dummy. The only significant negative coefficient is that for Switzerland, where
we also view the data to be suspicious.

The differences between the fixed effects results and the OLS results reflect the relative
lack of time-series variation in the data but the substantial variation in average levels of
D;, across countries. In order to highlight these conflicting aspects of the data, we also

residual, and T is the number of years. As the estimate of A approaches one, the random—effects estimator
approaches the fixed-effects estimator. In this specification, the estimate of A was 0.83, explaining the
similarity of the coefficient estimates in the two cases.

36 The value of the F-test for omitting the country dummies in the fixed effects procedure is 3.2, compared
with a 5% significance level of about 1.35.

37 Our definition of R&D is likely to measure poorly the timing of effects of R&D, so that weaker estimated
effects in the fixed effects model should not be surprising.
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report results from a between-effects regression in column 4 of Table 5, in which country
averages of each variable over the ten year period are used. The only coefficient whose sign
is contrary to the theory is again Tp. Given the small number of countries in the sample,
it is not surprising that t-statistics for the coefficient estimates are so low. Since it may
be difficult to capture the timing of tax effects adequately in the fixed—effects regressions,
these results do provide an important independent view of the nature of these tax effects.

Given our suspicions about the quality of the data from Switzerland and the Nether-
lands, we tried dropping these two countries from the sample. The last column in Table
5 reports OLS results using the eight remaining countries. The main change is that the
coeficients of 7 and T? are now dramatically larger and still of the correct sign. The
coefficients of R&D and capital controls are also much larger. T, still has the wrong sign,
however.

In Table 7, we explore a variety of alternative definitions of the variables. Column 1
repeats the fixed—effects results from Table 5. In column 2, we try the stricter definition of
the capital controls variable; little changes, except that the coefficient of C; is now negative
but insignificant. (Results with the looser definition of C; are very close to those in column
1.) We also tried alternative assumptions about personal tax evasion; again, little changes.
The results assuming no evasion are reported in column 3. In columns 4 and 5, we measure
T¢; using the two alternative definitions explored above. The coefficients of the corporate
surtax terms do turn out to be very sensitive to the choice of this definition, though the
other coefficients do not change much. When 7.; = 77, all three of these coefficients are
of the expected sign; when the average corporate tax rate is used, T¢ and T? have the
expected signs, but T¢ flips to having the wrong sign.3® More work is needed to assess
how foreign—source corporate income is measured in practice in these countries before the
behavioral effects of this corporate surtax can be judged with any confidence.

One complication in interpreting any of the above results is that government policy
variables could well be endogenous, given the importance of tax evasion in many of these
countries. To begin with, capital controls make it much easier to impose high personal tax
rates, since evasion of these taxes through investing abroad would be discouraged by the
capital controls. This merely suggests a correlation between the independent variables,*?
which does not create statistical bias. In addition, however, countries where for institu-
tional or geographic reasons investors can more easily shift funds abroad should find it
more costly to impose high personal tax rates. In itself, this suggests a reverse effect of
the dependent variable on m}, biasing the coefficient estimates generally, but primarily
creating a positive bias in the coefficient of T,. The very high positive correlation in the
data between T, and the dependent variable certainly suggests such a reverse causation.
Countries facing more pressure from capital flight, everything else equal, should also be
more likely to adopt capital controls, in order to lessen these pressures. This suggests that
the residual will also be negatively correlated with C;. We therefore experimented with
two-state-least—squares estimation methods, treating C; and m] as endogenous. In partic-

38 Since foreign direct investment and average tax rates can both be affected by cyclical factors, these
coefficients must be judged with some caution.

39 The correlation between Tp and C; in our sample is 0.56, very much supporting this story.
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ular, we collected data on the top marginal tax rate on wages*? in each of these countries,
and the ratio of tax revenue to GDP, to use as instruments. The higher the tax rates are
on labor income, and the higher the amount of revenue the government desires, everything
else equal, the more likely the country is to raise revenue from taxes on financial income,
and the more likely it is to impose capital controls to facilitate this taxation of financial
income. While no aggregate variable will be entirely exogenous, any effects of the depen-
dent variable on these series should be trivial, making them reasonable instruments. The
variables T,, T, T®, and C; were all treated as endogenous. Rather than using the two
instruments directly, we included six variables constructed using them,*! along with the
remaining variables from the original regression, in each of the four auxiliary regressions.
The results, without fixed effects, are reported in column 6 of Table 7. These results ought
to be compared with the OLS results in column 1 of Table 5. As expected, the coefficient
of T, dropped substantially and now has the expected sign, while the coefficient of C;
became dramatically larger. Reverse causation does appear to be an important factor.
The coefficients of the remaining tax variables all change sign, still leaving two with the
sign forecast by the theory. They all remain statistically insignificant, however.

Another possible complication is that capital controls may hinder any new portfolio
flows, but may not force investors to liquidate unreported investments they have already
made abroad. Even though the U.S. government knows about the nationality of these
portfolio investors, this does not imply that the home government is in a position to
prosecute specific cases of tax evasion or evasion of controls. To test for this, we allowed
capital controls to reduce the sensitivity of the dependent variable to tax distortions, as well
as to change the mean value of the dependent variable. In particular, we multiplied each
of the tax factors in equation (4) by (1 —aC;), then estimated « using a grid search.4? Our-
expectation was that 0 < a < 1. The resulting estimate of «, starting from the original
OLS specification, was —1.55. Surprisingly, behavior seemed more sensitive to tax rates in
countries with capital controls, though tax effects are still small.

5. Conclusions

Existing tax structures in our sample countries have important effects on the relative
attractiveness to individuals of buying foreign equity directly vs. having a domestic firm
they own buy these shares instead, particularly given the ease with which individuals
appear able to evade domestic taxes on portfolio investments abroad. To what degree
do these distortions change behavior? The composition of equity flows does differ dra-
matically among these countries, and at least part of the explanation appears to be tax
differences. Behavior did not seem to change much during the 1980’s, however, in spite of

40 Given the equivalence in present—value of value-added taxes and wage taxes, this variable captures
the combined effects of both.

41 1y particular, the six instruments were: tax revenue/GDP, (tax revenue/GDP)?, T, with m} replaced

by the top marginal tax rate on labor, this variable squared, and both TZ and T} with m} replaced by
the top marginal tax rate on labor.

42 1 doing this, we used our loosest definition of C;, since the controls in France should reduce the
responsiveness of D; to taxes even if they do not discourage ownership of foreign equity per se.
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the many large changes in tax rates that occurred during this period. Part of the expla-
nation appears to be the important of capital controls in many of the sample countries.
Another problem making inference more difficult is that tax policy itself seemed to be
endogenous — countries where investors could more easily invest abroad were more likely
to have lower tax distortions and to impose capital controls. In principle, the increasing
international integration of financial markets and the steady reduction of capital controls
should lead to increasing responsiveness of the composition of international capital flows
to tax distortions. As a result, countries will be under increasing pressure to reduce these
tax distortions, and past behavior suggests that they will in fact respond to this pressure.




REFERENCES

Adler, Michael and Bernard Dumas, “International Portfolio Choice and Corporation
Finance: A Synthesis,”’ Journal of Finance 38, 1983, pp. 925-84.

Bhattacharya, Sudipto, “Imperfect Information, Dividend Policy, and the ‘Bird in the
Hand’ Fallacy,” Bell Journal of Economics 10, 1979, pp. 259-70.

Bradford, David F. and Don Fullerton, “Pitfalls in the Construction and Use of Effective
Tax Rates,” in Depreciation, Inflation, and the Tazation of Income from Capital, ed. by
Charles R. Hulten, Washington: The Urban Institute Press, 1981.

Dunning, John H., ed. Multinational Enterprises, Economic Structure and Interna-
tional Competitiveness, Wiley: Clichester, 1985.

Easterbrook, Frank H., “Two Agency—Cost Explanations of Dividends,” American Eco-
nomic Review 74, 1984, pp. 650-9.

Feldstein, Martin S., “Inflation and the Stock Market,” American Economic Review
LXX, 1980a, pp. 839-47.

, “Inflation, Tax Rules, and the Stock Market,” Journal of Monetary Economics
I11, 1980b, pp. 309-31.

French, Kenneth R. and James M. Poterba, “Investor Diversification and International
Equity Markets,” N.B.E.R. Working Paper No. 3609, January, 1991.

Fuller, W.A. and G.E. Battese, “Transformations for Estimation of Linear Models with
Nested Error Structure,” Journal of the American Statistical Association 68, 1973, 626-32.

Gordon, Roger H., “Taxation of Investment and Savings in a World Economy,” Amer-
ican Economic Review, Dec., 1986.

Gordon, Roger H. and Joel Slemrod, “Do We Collect Any Revenue from Taxing Capital
Income?” Taz Policy and the Economy 2, 1988, pp. 89-130.

Griliches, Zvi, “Returns to Research and Development Expenditures in the Private
Sector,” in New Developments in Productivity Measurement and Analysis, J .W. Kendrick
and B.N. Vaccara, eds., Chicago: University of Chicago Press, 1980.

Grubert, Harry, Timothy Goodspeed, and Deborah Swenson, “Explaining the Low
Taxable Income of Foreign-Controlled Companies in the United States, ” mimeo, July,
1991.

Harris, David, Randall Morck, Joel Slemrod, Bernard Yeung, “Income Shifting in U.S.
Multinational Corporations,” mimeo, 1991.

Hausman, J.A., “Specification Tests in Econometrics,” Econometrica 46, 1978, 1251-72.

Hines, James R., Jr., “Dividends and Profits: Some Unsubtle Foreign Influences,”
mimeo, May, 1991.

Hines, James R., Jr. and R. Glen Hubbard, “Coming Home to America: Dividend
Repatriations by U.S. Multinationals,” N.B.E.R. Working Paper No. 2931, April, 1989.

Kmenta, Jan, Elements of Econometrics, New York: McMillan Publishing Company,
1986.

Pechman, Joseph A., World Taz Reform: A Progress Report, Washington, D.C.: The
Brookings Institution, 1988.

Poterba, James M. and Lawrence H. Summers, “The Economic Effects of Dividend
Taxation,” in Edward I. Altman and Marti G. Subrahmanyam, eds., Recent Advances n
Corporate Finance, Homewood, IL: Irwin, 1985.

23




Slemrod, Joel, “Tax Effects on Foreign Direct Investment in the United States: Evi-
dence from a Cross—Country Comparison,” in Assaf Razin and Joel Slemrod, eds., Tazation
in the Global Economy, Chicago: The University of Chicago Press, 1990, pp. 79-117.

Swenson, Deborah L., “The Impact of U.S. Tax Reform on Foreign Direct Investment
in the U.S.,” mimeo, May, 1990.

24




481°0-

BEO0

8€1°0- ¢60°0- P00 y0°0 EPO0 er0'0 o000 bE00 elelisny
6200 6200 0€Eo0 6200 0€00 6200 8200 9200 LAY 2c0'0 PUBLSZYMG
0it0'0 6000 8000 4000 8000 9000 9000 $00°0 »00°0 000 uspsmg
S9L°0- L2L’0- L2t o- oEL0- 9cL0- eclo- 990°0- 0S0°'0- FAONOY €0°0- Aey
601°0- POL'0- 980°0- 460°0- SOL'0- 2ot’0- 010°0- 960°0- 680°0- 180°0- N
0100 0100 0100 0100 0100 0100 0L00 600°0 6000 8000 SpuelsLieN
B860°0- 660°0- 660°0- c0t'0- 90L°0- €01°0- 10}L°0- 460°0- 060°0- 280°0- Auewsen
S2ho- 921'0- 9210- 921'0- Ot1°0- L01°0- P01 °0- 00L°0- L01°0- 160°0- soue.l
£10°0- PLOO- 92¢0°0- 2s0'0- 090°0- 2e0°0- SEOQ'O- £e0°0- v20°0- 820°0- epeued
0E0°0- 1200- 120'0- 610°0- 020°0- 0c0'0- 810°0- L10°0- 910°0- PLO0- uede
6861 8861 1861 9861 9861 861 €861 c861 1861 0861

uolIseAd ON JUSLLISaAU| Ol0JLIOd O} eBeIUBADY Xe) [euosiad | oldel

25




02€0

1600 800 074 W ¢) 2Se0 9.€0 99€0 LSE0. cbeo 262’0 eleqsny
P€00 6€0°0 €200 +S0°0 9¢00 S90°0 1900 1200 cl00 4900 puepezimg
66€°0 9’0 oer'o ot'0 . 0BY°0 88P°0 eBb’o L8V°0 0sP0 OLy'0 uspemg
$.0°0 i61°0 L61°0 c0c’0 YA LECO ¥8c0 £eeo LE0 P8BSO Ay
1900 €010 s2co 2cec’o 1220 leco Sic0 2020 €640 9L1'0 AN
66€°0 110 ) vOb'0 €0 (35 0 6ib°0 600 €60 L9€°0 peEE0 spuepeyieN
¢8I0 v8L0 v8L0 8810 9610 1640 9810 610 1910 2S1ho Aueuwien
c9t’0 1212 ¥9L°0 8110 6520 csc’o 92’0 9e20 9/1'0 0910 eouely
802’0 (Jor A €S0 1457 0020 82’0 [AYAY v02'0 LL20 sbeo epeued
cleo oot'o (10, 4] ev'o stb0 12> ) LEP°0 6lv°0 cee’o 48€°0 ueder
6861 8861 1861 9861 S861 1418 £861 286l - 1861 0861

LoISEAT JUSLLSOAU| OlOJLI0d O} eBejuBAPY Xe | [euosted Vi ejgel

26




€90°0-

980°0- €v0°0- 1G0°0- +.10°0- v.10°0- ¢l00- LL0°0O- 890°0- 850°0- eleqsny
00}'0- 0L '0O- S91°0- FA LAV q620- gbeo- veco- m.o L'0- BSI0- ob10- pueuezZimg
0€00 8200 20’0 S00°0- 900°0- S00°0- oLo0 1000 9000 S000 Uspemg
000 260’0 00 9€0°0 £€0°0 2e0'0 G200 2co0’o 0200 220’0 Arey
€90°0- 6S0°0- 880°0- obL0- vOL'0- 090'0- 20’0 LLO0- LLO'0- oL00- AN
0 0 0 0 0 0 0 0 0 0 spueusyioN
0 0 0 0 0 0 0 0 0] 0] Auewuien)
9000 8000 9000 000 000 000 000 S00'0 9000 9000 eoue.4
0 0 0 0 0 0 0 0 0 0 epeue)
L+00 200'0- 120°0- oP0'0- - 2r00- eb00- eb00- »0°0- 8€0°0- SE0°0- uedep
686 8861 1861 9861} G861 bB61L €861 286l 1861 0861

uoleljedesy Je xeung sjelodio) ‘2 ejqel

27



0000 0s00 S200 0s00 0s0'0 0500 0s0°0 0S0°0 0500 0500 Elegsny
9200 800 Sel'o S8L°0 €810 €810 (YA N qel’o SEL0 IEL0 puUelsZIMG
1210 210 4900 1000 4000 2000 P90°0 $20°0 8500 8500 cmboz,,w
€200 €200 €100 00 P00 P00 1600 1600 JA4 N0] FA4R0 Arey
o0'0 o000 0010 FA4 N0 L60°0 P00 S000 0Lo0 0L00 0100 AN
o000 €100 0€0'0 0600 0800 0800 0€0°0 0e0'0 omo..o 0€00 sSpuepsyeN
0L1L0 0410 OLL0 0s00 0s00 0500 0s00 0500 0s00 0s00 Aueulsen
0000 0E00 0000 0900 0100 0L0'0 0100 0100 0100 0100 soue.4
0S0°0 0600 0400 0200 0100 0000 0000 0000 0000 0000 epeued
B8S1°0 v 0 8LL0 890°0 8900 S90°0 »S0°0 PSO0 $S0°0 $S0°0 ueder
6861 8861 1861 o861 S861 bB861 €86} cB861 1861 0861

sejey xe| sjesodlon Alojnjelg Ul esusleyiq '€ ajgel

28




6'0. q'€s 482 L'el Svl LS. 829 669 9'LL o'svy elensny
£ce l'6e 6ve coc 0cec cve 9'0¢ S'ie 86} o8 pueszZimg
q'es 0’26 £'S6 bv6 606 86 1’88 148 y'cé b6 uspamg
699 809 69 £LS £eo gal L S08 c8l b'ee Aey
£'2s LSS B80S oe oSy 6'8b '8y 9¢es €S 6°9b AN
9'LL 6l S'i8 €08 1'e8 68 ges 6'tB 98 '8 SpuepsyieN
lel S'cl c'cl 1’69 <69 ovL 9'89 I'SL y8l Sel Auewnien
€IS VAVA 4 VA 44 L'ob B8'8¢€ s'ob c9oge 1'8€ (05 4 l'ee adueld
vob ver q'er l'6e e o't 9'6e SOov 6t o'sv epeue)
619 L'l9 €29 0'8L 08 688 S'Ss8 8.8 2’88 0'ss ueder
6861 8861 1861} 9861 SB61L b861 €861 861 1861 0861

(jusoied)

uonisod Aunb3 [e10] 0} sAle|eY JUBLLSEAU| 0810 b Blde L




'$OLIUNO0D O} AQ 6861-0861 ‘SUONRAIOSTO 00 | UO pesed SIeLo jle ‘seuunod 0} Aq
6861- 156} ‘SUORRAISSO 06 LIO peseq i sejdqeueA Juepuedepul pebbe) Buisn uoisselbel eyl ¢
‘soseLjjuered U} oJe sonsneIs-} '} (SOI0N

850 €10 €90 060 0L0 190 posenbs-y
palsnipy

(18%€) (68°1) (1e0) (re'1) (cze) (soe)

62r0 SY10 €510 6600 €L20 9520 o)
(cov) (s20) (810) (98°0) 0L°1) (€62)

808°€2 998'S poe'S 6chL 6506 . g8yt H
(+2°0) (0672) (to'w) (ece”) S1'1) o)

8250 el 992G LL9'}- 5580 +80°0- 2
(ov°0) ¥o'1-) (z20) (66°1°) (+2°0) (¥s°0)

SIS} 589°¢- 096'v- 885/- 999 60L°} oL
(60'1-) (90°1) (s90-) (1v0) (o+o) (620-)

00202~ 082L vSeop- 6L S68°0- 0252 oL
(S (86°0°) (88°0) (g2'1-) (82't) (re'y) ,
28L'G LIE}- €86Vl 085°}- vese geve oL
vo2) o) (e (18°0) (6v's) (£29) B
€10’} 2910 202 82°0- Li6'b 16} L
(s2¢-) (18°0) (co'1-) {(oze-) (86°¢-)

609°0- 9/10 90L0 - LYo 6.50- weISUOD

YISN '8 AMS speye speye HETIT)
Buipnpox3 wopuey ueemieqg pexi4 Be $10
(9) () ) () (@) ()

uonedyoeds [eonsHRIS JO 1881 g Ojqe)

30




'sasayjualed Ul ale sonsiiels-} (810N

€LV
(Go2)
(29°€)
(r82)
(ov'0)
(80°€)
w8t
(s6°07)
(66°0)

we2)

80€°0

Y€9°'0-

0660

190

960°0-

¥04'0

Lev'o

481°0-

erL'o-

2190

eljRlSNy
puelszjimg
uspamg
Areyy

N
spuepaylaN
Auewlon
aouel
epeue)

uedep

spay3 Aunod g s|qe]

31




‘seseLjjueted Ul oJe sonsnLIS-) (SON

oro 060 260 060 060 060 pesenbs-y
peisnipy

€12) (s¥'1) (eL2) es'h) (88°0-) (ie'y)

1580 €110 8210 6110 €L0°0- 6600 o)
(YA Y (95°0) (020) (020) (05°0) {(98°0)
09.2} 259y eyt ¥60'9 ey 6EvL Y
(02°0) (00°¢”) (oz2) (862" (es°¢-) (6cc)

£€20 1SS'}- 60} 625 }- 198°}- 119'}- oL
(8e'1-) (g8°1-) (cev) (86°1-) (992) (66°1-) R
6102}- 9569 [28°L gee 'L AV 885 L ol
or1) (S0'1-) (6ve) (85°0) (€00) (10) X
rAdWa4 16€S1- WweL- ve6'e S610 6.2 oL
(2207 CTMY) (s6°1) we'i-) (00°1-) (s2'1-) R
602'S- €8LL 2see 8vs' |- 182'1- 085'I- ol
wro) - vs'o) (88°0°) (02'y-) (co0-) (18°0")

9020 60€°0- 820 0SS0 2100 182°0- i@

(s100)40 pexy o/m) (o184 "diod @18) (e384 "clio0 "BAY) (oug) (s o1qe1)
$18e 1 90, uoiseAe ON sjoauod penden sjoeje pexid
(9) (s) ] (5] @ (v

sejqelieA JO SUOHUEQ SARRLLIGHY JO S8 'L ojqel.




‘posn s; ejel xe} obeloAe pejybiom e ‘JeeA Jepusieds ey Buunp pebueyo ejei Xe) 04} UBUAA 2

‘e|qeoljdde eteym pelode. ole sejel [2o0| puB [BISPS) POLIGUIOD '}

:SeJOoN

$enss| sNoLeA ‘pue.qr] g $16do0) UO peseq SUOREINJIRD ,SIOLINY :03INO0S

514 514 €5 69 09 09 09 09 09 09 BlleLSNY
9} 9l vi 61 61 (07 oc £C €C €c PUBLOZUMS
el vL 9. <74 6L g €8 8 98 98 uepems
05 29 29 29 29 99 99 2L 2L 2L Ay
oy 14 09 09 09 09 09 09 09 09 MN
cL ¢l el L cL cL cl cL cL cl spuepeLeN
9§ 99 95 9§ 99 99 99 99 95 9§ Aurulier)
LS LS pAs] 89 S99 99 S9 99 09 09 eouw.
A °]°4 cs 1] 09 0g 0S 0S €9 €9 epeuUR)
59 9. 9L 8L 8L 8L 08 08 08 08 uedep
6861 8861 1861 9861 G861 861 owm } o861 1861 0861}

(Jusousd)

sejey xe| ewodu} fenpiaipu) do| Ly ejqe]

33




‘LY 9|ge) pue pueliqi] 1@ s19dooD uo paseq uole|ndfed sioyiny 1d2INos

(luaoiad)

gl 8 62 65 09 09 09 09 09 09 ejlensny
gl ol 14! 61 6l 02 02 €2 €2 €2 puelazIMS
2L vL 9. 6. 6L 28 €8 /8 /8 98 uapamg
22 (87 (84 (87 (87 GY £g €9 €9 £9 Ay
02 a2 Gv 144 (514 1514 1514 15174 194 £t NN
2L 2L 2L 2L 2L 2L 2L 2L 2L 2L spuepayiaN
IE € e 1> L€ e e e LE e Auewsany
%€ o€ gt L€ 214 214 217 214 ov ov aouel
6€ 8e 514 2y o€ o€ 9e o€ 2s 0§ epeue)
9g 0L 0L 57 €2 €L G/ G2 Gl Gl vedep
6861 8861 1861 9861 Ge61 ¥861 €861 2861 1861 .omm, ...............................

WpaID Xe | PapIAIC] JO 19N 'sajey Xe| awoou| [enpialpuj doj 2y 3jqe]

<
™




$eNsSs| SNOLA ‘pueIgr 9 Sledoo) (99.N0g

St St St 18 St St Si St St St elfejsny
St/ 194 Si/s Si/s St/s SHe SH/S SiH/S Si/s St/ pueuezimg
Si/s Si/S Si/s Si/e Si/s SHS Sk/S Si/S St/S SH/S uspemg
Si/S Si/S -1V Si/s SHS St/sS Sk/S Sk/s Si/s Sk/S Arey
St/S Si/S Si/S Si/s Si/S SH/S SH/S St/S Si/S Sik/s AN
SH/S SH/S Si/s Si/S SHS St/s SHS SH/S SH/S SHS SpuepeyieN

St Sl St St St St St St Sl St Auewlien
St/ St/s Si/s Sis SHe SHS SH/S StH/S SkH/S SH/S eouel
SHol Si/0L SHolL Si/0} SH/O St St St St St epeue)
Si/0L SHOL SH/oL S0l SHOL SHOL SHOL SL/oL StHolL SH/ol uedepr
6861 8861 1861 9861 9861 b861 €861 861 1861 0861

Jueidioes fenpiApuIAUSIdioss ejelodio) spuepiAi] UO sejey Xel BUPIOUUIM €V eldel

35




‘SPUspIAIP 0) puooes eu} pue sbuilLiee pseuielel o} seljdde ejes jsiy oL ‘WsisAs ejea ds e u| ‘¢
‘peuods. si e)ed ebelone pejyblem e ‘JeeA epusies e Buuinp pebueys eje. xe) eu) UsUM 2

‘s|qeoydcte aleym pepodsl ele sejel [e00] pue feepse) pauiquuod |

:S8JON

$6Nss| SNOLRA ‘PURIgAT 19 sied00D UO peseq suonended SIoYNY :e0JnNog

1S

6¢ 6¢ St kS S S LS LS IS 's'Nn
6€ 44 8t ot ov ot or ov ov ov eleqsny
LE e €e €e €€ €€ 14> 8¢ 8¢ 8¢ pUeuszZiMS
2s 2s 2s 2s 2s 2s .S .5 LS 1S uepemg
ov ob ot ot ov ot W (R ot 1> Ay
Ge Ge Ge o¢ 54 ot LS 25 2s 2s N
Ge ov 2 2y et 154 8t 8t 8t 8t spuepeLieN
9€/96 9€/95 9€/98 9€/9% 9g/95 9€/9% 9€/9% 9€/95 9€/99 9€/95 Auewien
2viee i 14 St 0s 0s 0s 0s 0S 0s eoue.l
4% 1514 [4] 139] cs IS IS IS LS IS epeue)
Ly/sS /98 Sb/LS or/8s ov/8s ob/8S /98 tb/9g p/98 /95 uedep
6861 8861 1861 o861 G861 861 €86} 2861 L1861 0861

(juedied)

sejey xe | ejeiodion Auonels py elqel

36




‘9,001 ey} Jobe| sajel xe) ot o uoreue|dxe Ue 10} 1X0) 8U} 995 [ION

‘686 1-2461 ‘SIUNOIOY [UONBN OO U0 posed SUONRINOed SIoyiny (90Jn0g

[ e e 6¢ 9c g2 oe 1% A 1994 SN
6¢ 14 1S (514 144 YA 901 8ci LL 09 elensny
a|qe|leARUN puepezZIMS
49 4 1514 o€ og e 1S S scl 88 uspesmg
ce ce 1 X 13 oy 134 Lit LL €e Ay
s|qe|leAeun N
[eLO}LIS) spuepsUyieN

feuoyLe] Aueudser) .
S S L L el 14 Ll 8l vi 8 souRl4
eLoyLIe} epRUR)
€5 12 144 2y o or 8 0§ IS 6 ueder

€861 8861 1861} 9861 S861 V861 €861 c¢861 1861 0861

(lusdiad) slUNODYY [RUONERN “0'D'TO ,
uo peseg ‘sejey Xe | ewodu| sjelodio) abeloay Gy ojge)

37




