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Abstract
This paper examines the role of firm-level multinationality in equity portfolio diver-
sification for Japanese firms from 1998 to 2015. We use a unique multinational-
ity dataset for constituents of the Nikkei 225 based on two measures of sales and 
subsidiaries. We employ an extended version of the traditional Capital Asset Pric-
ing Model (CAPM) to analyse the exposure of firm returns to various geographical 
regions. There is evidence that firms are not influenced by the geographic regions 
where they report operations. The results also indicate that there are benefits from 
investing in Japanese multinationals but these benefits do not increase with increas-
ing multinationality. A new category of firms is identified that may be beneficial 
to investors—firms that are influenced by a geographical region where they do not 
report sales or subsidiaries. This finding has far reaching implications for portfolio 
management. Investors must do more than analyse the international location of firm 
operations. They must analyse the geographical influences on firm returns. Existing 
studies fail to distinguish between these two criteria, assuming them to be the same. 
We find evidence to the contrary.
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1 Introduction

The benefits from international portfolio diversification are well documented 
throughout the literature (Bae et al., 2019; Mukherji & Jeong, 2021; Oloko, 2018; 
Raju, 2023; Thomas et al., 2022). However, investors continue to invest dispro-
portionate amounts domestically, a phenomenon known as the home bias puzzle 
(Lee et al., 2023; Daly & Vo, 2013; French & Poterba, 1991). Behavioural biases 
such as familiarity, information asymmetry, patriotism and overconfidence are 
some of the explanations for home bias outlined in existing literature (Van Nieu-
werburgh & Veldkamp, 2009; Sercu & Vanpée, 2012; Zahera & Bansal, 2018; 
Sahabuddin et  al., 2022). In recent years, the barriers and restrictions on inter-
national investments have reduced substantially. However, investors continue to 
hold a disproportionate amount of their equity portfolios domestically (Levy & 
Levy, 2014). Domestic listed equities in Japan accounted for 7.2 percent of global 
equities but local investors held 55.2 percent in domestic equities, as reported by 
IMF’s Coordinated Portfolio Investment Survey for 2014. Researchers measure 
home bias by comparing the actual foreign holdings to the optimal foreign hold-
ings of an investor (Mishra, 2015). This implies that an investor’s foreign expo-
sure is measured through direct investments in international markets. However, 
investors can also gain foreign exposure by investing in domestically traded assets 
that represent claims on foreign markets.

Many studies consider investing in Multinational Corporations (MNCs) as a 
substitute to direct international portfolio diversification (Demirci et  al., 2022). 
This may provide investors with indirect international exposure without being 
exposed to foreign market risks and uncertainties. However, evidence on the indi-
rect benefits from investing in MNCs is mixed and inconclusive. Rowland and 
Tesar (2004), Fillat and Garetto (2015), and Farooqi et al. (2015) find that MNCs 
can provide substantial diversification benefits. Tongli et  al. (2005) find that 
internationally diversified firms offer better returns to investors than their non-
diversified counterparts. More recently, O’Hagan-Luff and Berrill (2015) find 
that MNCs with geographically dispersed sales provide indirect diversification 
benefits to US investors. Demirci et al. (2022) also find that there are diversifica-
tion and cost-reduction benefits of investing in multinationals with internationally 
diversified percentage of foreign sales. On the other hand, Omer, Durr, Siegel, 
and Khursheed (1998) and Salehizadeh (2003) claim that investing in MNCs is 
a poor substitute to direct foreign investment. Phylaktis and Xia (2006) find that 
investment in portfolios of firms with lower levels of foreign sales is beneficial 
for country-based diversification. Mullen and Berrill (2017) also find that firms 
with only domestic sales offer global investors greater diversification benefits 
than MNCs with globally dispersed sales.

We argue that these inconsistencies may lie in the criteria used to measure 
the international diversification of MNCs. Most studies rely on a single measure 
of multinationality, compiled at one point in time (Antoniou et  al., 2010; Col-
linson & Rugman, 2008; Oehler et  al., 2017). Many studies use the percentage 
foreign sales as a measure of firm-level multinationality (Farooqi et  al., 2015; 
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Krapl, 2015). Some studies use the ratio of foreign to total subsidiaries and/or 
the number of foreign subsidiaries (Lu & Beamish, 2001, 2004; Arregle et  al., 
2013). Others use the percentage of foreign employees (Chan Kim et al., 1989), 
foreign taxes paid (Burgman, 1996; Oehler et  al., 2017), foreign direct invest-
ment (Erramillli, Srivastava & Kim, 1999), and foreign assets (Reeb et al., 1998). 
While the majority of studies use foreign sales to measure the multinationality of 
firms—some argue that a one-dimensional perspective is not sufficient to capture 
the richness of the international activities of multinationals (Clark & Knowles, 
2003; Clark et al., 2004). Although existing studies differ significantly in the vari-
ables they use to measure firm level multinationality, they all take an internal 
perspective, that is, they analyse the international diversification of various firm 
characteristics. We take a more wholistic view and also provide an external per-
spective and include the foreign exposure of firm returns in our analysis. Existing 
studies implicitly assume that the internal diversification and international expo-
sure of firms are the same phenomena but we argue that the internal diversifica-
tion of operations may not be reflected in firm returns and therefore, we need to 
analyse these two criteria separately in order to provide a more complete and in-
depth analysis on the benefits of investing in MNCs.

This paper analyses the benefits of investing in firms with varying levels of 
multinationality and exposure to foreign regions. We hypothesise that diversi-
fication benefits increase for firms based on increasing levels of multinational-
ity and exposure to geographic regions where they operate. We use constituents 
of the Nikkei 225 index and categorise firms using the multinational classifica-
tion system developed by Aggarwal et  al. (2011), hereafter ABHK. We catego-
rise firms each year from 1998 to 2015 using a unique hand collected dataset 
based on sales and subsidiary data. The sales data allows us to measure the trad-
ing of firms while the subsidiary data measures the investment made by firms 
and puts forth an alternative measure for a firm’s upstream activity that captures 
investments beyond the firm’s accounting books. Next, we use an extended ver-
sion of the CAPM to investigate if firm returns are influenced by the geographical 
regions where they report operations. This provides a dataset of three categories 
of firms—firms that are influenced by a geographical region where they report 
operations, firms that are influenced by a geographical region where they do 
not report operations and firms that are not influenced by a geographical region 
where they report operations. Finally, we use mean–variance spanning (MVS) 
and Sharpe ratio analysis to investigate the benefits of investing in firms with var-
ying levels of multinationality and exposure to various geographical regions.

This paper makes several contributions to the existing literature. The longitudi-
nal classification of firms based on their level of multinationality and exposure to 
geographical regions allows us to provide a more in-depth analysis on the benefits 
of investing in multinationals than exists in literature to date. We also identify a 
new category of firm that may provide diversification benefits to Japanese inves-
tors—firms that are significantly influenced by a geographic region where they do 
not report operations. These novel tests highlight the importance of studying the 
exposure of firms’ returns to various geographical regions in combination with 



 P. Chadha, J. Berrill 

1 3

firm-level operations, to yield the greatest diversification benefits while investing 
in domestically listed firms.

Our main findings are as follows. We find that firm level multinationality of Japa-
nese firms is increasing over time—this is confirmed using both sales and subsidi-
ary data. Most firms are trans-regional whereby they operate across more than one 
geographical region. The firms demonstrate different levels of internationalisation 
based on the two measures. Firms in our dataset are more multinational based on 
subsidiaries than sales. An increasing number of firms have subsidiaries in multi-
ple geographic regions. More firms tend to have subsidiaries in non-triad regions 
such as Africa, South America, and Oceania than sales. The extended CAPM model 
shows that firms tend to not be influenced by the geographic regions where they 
report sales and subsidiaries. Our results show that there are benefits from investing 
in Japanese MNCs, but these benefits do not necessarily increase with increasing 
levels of multinationality. The MVS tests show that firms influenced by a region 
with no operations in that region are beneficial for portfolio diversification. Thus, a 
new category of firms is identified that may be beneficial to investors—firms that are 
influenced by a geographical region where they do not report sales or subsidiaries. 
This finding has far reaching implications for portfolio allocations. Our findings pro-
vide support for the argument that analysing the geographic spread of firms’ sales 
and subsidiaries does not give investors sufficient information on the influences on 
firm’s returns. Investors must do more than analyse the international location of firm 
operations. Investors should be cognizant of the indirect exposure their domestic 
equity portfolios have to foreign regions. Existing studies fail to distinguish between 
these two criteria, assuming them to be the same. We find evidence to the contrary. 
We recommend that investors look beyond the location of operations when invest-
ing in Japanese firms and investigate the geographical regions that influence firms’ 
returns. This strategy can help investors reap the benefits from international diversi-
fication while investing domestically and therefore support the home bias argument.

2  Data and Methodology

The dataset uses the constituents of the Nikkei 225 index in 2015 and the analysis 
is performed over an 18-year time period from 1998 to 2015. The multinationality 
dataset is compiled using both sales and subsidiaries data for each firm in each year. 
The geographic breakdown of sales data is accessed from Thompson Reuters Eikon 
and the subsidiary data is hand-collected for each year from Who Owns Whom pub-
lished by Dun & Bradstreet (1998–2015). The weekly stock returns for each firm 
and market and the risk-free rate are obtained from Thompson Reuters Eikon.

2.1  Multinationality Classification

We categorise each firm using the multinational taxonomy developed by Aggarwal 
et al. (2011)—ABHK. The ABHK classification categorises firms based on the geo-
graphic spread of operations. This is measured across six geographic regions based 
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on inhabited continents namely, Africa, Asia, Europe, North America, Oceania and 
South America. Each firm is classified in each year based on the location of sales 
and subsidiaries. The ABHK classification system uses the following categories of 
multinationality. Domestic firms (D) have operations only in their domestic country. 
Regional firms (R) have operations only in their home-region, Trans-regional (T) 
firms have operations across more than one region—this category is further decom-
posed into T2 representing operations in two regions, T3 representing operations 
in three regions, T4 in four regions and T5 five regions, and Global (G) firms have 
operations in all six geographical regions. Each category is given a score such that 
Domestic firms score 0, Regional firms score 1, T2 firms score 2, T3 firms score 3, 
T4 firms score 4, T5 firms score 5 and Global firms score 6. These scores are used 
to categorise each firm is each year based on their measures of sales and subsidiar-
ies. For example, in 2013, Yahama Corporation has foreign sales spread across all 
six geographic regions (score 6) and is classified as a Global firm based on the sales 
measure of multinationality.

2.2  Extended CAPM Factor Model

Factors affecting stock returns forms a significant proportion of the asset pricing lit-
erature for stocks. Harvey et al. (2016) document close to 300 factors proposed in 
the existing literature, all of which have been claimed as significant determinants and 
drivers of the variability in stock returns. However, the literature surrounding factors 
relating to firm-level characteristics to explain the cross-sectional and time-series 
variation in stock returns has not received comprehensive examination (Hou et al., 
2011). There is a growing need for such an analysis that focuses on whether these 
characteristics arise from domestic, regional or global factors. Some studies argue 
that only local, country-specific factors constructed from these firm-level character-
istics influence global stock returns (Griffin, 2002), while others perceive a more 
globally integrated market, and advocate models that incorporate both local and 
foreign components of factors built from firm characteristics (Bekaert et al., 2009; 
Fama & French, 1998). We extend the traditional CAPM based on Berrill (2010) 
where the single foreign factor is divided into the six geographical regions listed in 
the ABHK model—Africa, Asia, Europe, North America, Oceania and South Amer-
ica. Hughes et al (1975), Agmon and Lessard (1977) and Cai and Warnock (2004) 
use factor models to study the relationship between share prices of MNCs and their 
level of international involvement. Busse et al. (2013) use emerging and developed 
markets as factors to study the performance of mutual funds. Bansal et  al. (2018) 
fixed effects panel regression to evaluate factors of profitability in listed companies. 
In this paper, the extended CAPM model is estimated for each firm to determine the 
exposure of firms’ returns to each geographic region. The regional factors provide a 
good representation of the multi-facetted nature of internationalisation.

This study uses rolling regressions to estimate the parameters of Eq. 1 across a 
moving sample period. This technique allows for a window of fixed width to pass 
through the sample. We estimate Eq. 1 for each firm in the sample to determine the 
exposure of individual firms’ returns to each geographic region. This helps analyse 
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the changing statistical significance of regional coefficients on stock returns for each 
firm. Given that firms are classified based on their multinationality for each year, 
therefore, the regression parameters are determined for each rolling period of 1 year 
or 52 weeks. The nested least squares rolling window approach is commonly used 
in existing studies (Adrian et al., 2015; Fama & French, 1997; Lewellen & Nagel, 
2006). This method directly estimates conditional coefficients using short-window 
regressions. Rather than estimating the extended CAPM equation once using the 
full-time series of returns, the estimates are modelled separately each year. The fol-
lowing equation is estimated for each firm using rolling regressions:

where Rj,t is the return on each individual stock, rft . is the risk-free rate, R
D

mt
 . is the 

return on the domestic market and Rk,t is the return on the regional index for each 
region 1–6. Equation  1 generates a series of coefficients for each rolling window 
(The software used for data analysis is STATA.) This analysis of each firms’ expo-
sure to the six regional factors enables an investigation into whether firm returns 
are influenced by individual geographic regions where they may or may not report 
operations.

The regional factors are based on the six geographical regions as outlined by 
ABHK namely, Africa, Asia, Europe, North America, South Amerind Oceania. 
Each regional factor is constructed using the primary stock market indices of the 
largest economies in the respective region. The World Bank Atlas method is used to 
measure the size of economies (following Berrill, 2010) based on Gross National 
Income (GNI). The World Bank measures GNI in US dollars and exchange rate fluc-
tuations are smoothed by using a 3-year moving average, price-adjusted conversion 
factor. The market value weighted indices are constructed using the five largest 
countries in each region. The smaller economies are not included for regions of 
North America and Oceania due to limited availability of data. The index value of a 
region is calculated using 

n
∑

i=1

witRit = 1, where wit is the market-value weight of 

country i at time t. Rit is the return of the country index at time t. Therefore, the 
regional indices are created using the following countries for each region—Africa 
(Nigeria, South Africa, Egypt, Morocco), Asia (China, India, Russia, Korea (Japan 
is excluded to avoid issues of multicollinearity), Europe (Germany, France, United 
Kingdom, Italy, Spain), North America (United States, Canada, Mexico), South 
America (Brazil, Argentina, Venezuela, Columbia, Chile) and Oceania (Australia, 
New Zealand).

2.3  Mean–Variance Spanning (MVS) and Sharpe Ratio Tests

Many different techniques may be used to investigate the benefits of portfolio diver-
sification such as principal component analysis (Meric et al., 2008), dynamic asym-
metric copula model (Christoffersen et  al., 2012), generalised information theo-
retic measures (Batra & Taneja, 2022). We choose to use Mean Variance Spanning 

(1)Rjt − rft = �j + �D
j
(R

D

mt
− rft) +

6
∑

k=1

�k
j
(Rk,t − rft) + �jt
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(MVS) tests. First developed by Huberman and Kandel (1987), MVS tests are 
widely used in the existing literature to examine the diversification benefits from 
investing in various asset classes (Eiling et al., 2012; Chou et al., 2014; O’Hagan-
Luff & Berrill, 2015; Bae et al., 2019). The set of K assets is defined as the bench-
mark portfolio and N assets is the test portfolio. These two portfolios are considered 
to investigate whether, conditional on the benchmark portfolio, addition of the test 
portfolio can shift the efficient frontier of the benchmark. In other words, consider 
the N + K assets; can the subset of K assets yield the same diversification benefits? 
MVS tests investigate whether the benchmark can span the extended portfolio con-
sisting of N + K assets. To test whether the benchmark portfolio spans the extended 
portfolio, the joint hypothesis α = 0 and β = 1 is tested, where α is the intercept and β 
is the slope coefficient. The null hypothesis in this case is that the benchmark port-
folio spans the extended portfolio. If we reject the null hypothesis, it implies that the 
efficient frontiers of the benchmark and the extended portfolios are different.

In our analysis, domestic firms are set as the benchmark portfolio and firms with 
varying degrees of international operations and influences compile the test portfo-
lios. The MVS tests are originally estimated using Ordinary Least Squares (OLS). 
The assumption under OLS estimation is that the error terms are normally dis-
tributed and homoscedastic. Any violation of the homoscedasticity and normality 
conditions may have implications on the outcome of spanning tests (Ferson et al., 
1993). Kan and Zhou (2012) proposed the generalised method of moments (GMM) 
approach as more appropriate in this case. This is because the GMM approach 
does not require information on the exact distribution of the error terms. We repeat 
the MVS tests by estimating all Eqs. 2–5 using GMM to test the robustness of our 
results.1 The first set of tests examine the benefits of investing in firms with vary-
ing degrees of sales operations. Firms with domestic sales are set as the benchmark 
portfolio in each equation. The following equation is estimated using MVS tests.

Let RD be the return on market-value weighted portfolio of firms with domestic 
sales and Ri(i = 1, 2, 3…6) be the return on market-value weighted portfolio of 
firms classified as regional, T2 firms, T3 firms, T4 firms, T5 firms and Global 
firms based on sales. For example, R1 . is the return on market-value weighted 
portfolio of firms classified as regional based on sales. Equation (2) tests whether 
the mean–variance frontier of the benchmark domestic firms spans the frontier 
of each category of firms based on varying degrees of sales. The joint-Wald tests 
and step-down Wald tests are used to determine the statistical significance of the 
benefits of investing in the extended portfolio of stocks. The joint Wald test tests 
whether α = 0 and β = 1. This is useful in identifying if the additional assets can 

(2)Ri = � + �RD + �t

1 The instruments used in the GMM estimation are the regressors themselves, therefore the coefficient 
estimates are the same, but the standard errors are robust to heteroskedasticity and serial correlation. 
However, the power of tests using GMM estimation is lower, and can result in larger standard errors than 
those of OLS estimation. The GMM joint and step-down Wald tests confirm the main analysis, and the 
results are available upon request from authors or in the electronic supplementary material.
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reduce the variance of the global minimum portfolio. It is not useful in the case 
of additional assets that improve the tangency portfolio. The tangency portfolio 
is where the Sharpe ratio is maximised. The use of the step-down Wald test over-
comes this limitation by first testing whether α = 0 and then testing if β = 1 condi-
tional on α = 0. If α = 0 is rejected, the tangency portfolios of the benchmark and 
test assets are statistically different. If β = 1 is rejected, the two global minimum 
portfolios are statistically different. The step-down Wald test analyses the benefits 
associated with investing in additional securities that reduce the variance of the 
global minimum variance portfolio and those that improve the tangency portfolio. 
If both the hypotheses are rejected, there is strong statistical evidence that adding 
the additional securities reduces the risk of the global-minimum variance portfo-
lio and improves the tangency portfolio.

The second set of tests investigate the benefits of investing in firms with differ-
ent degrees of subsidiary operations. The above tests using Eq.  (2) are repeated 
for firms with varying degrees of multinationality based on subsidiary data. For 
example, the set of firms with subsidiaries only in Japan form the benchmark 
portfolio, and we select firms classified as regional, T2, T3, T4, T5 and Global 
based on subsidiary data as the test portfolios.

The final set of MVS tests examine the benefits of investing in firms based 
on their exposure to the six regional factors from Eq.  1. The results from the 
extended factor model are used to create portfolios of firms that are influenced 
but do not report sales (subsidiaries) in that region, firms that are influenced 
and report sales (subsidiaries) in the region and firms that are not influenced 
but report sales (subsidiaries) in the region. These portfolios are included in the 
extended portfolios and are regressed on the benchmark portfolio of domestic 
firms. These tests are performed for each geographic region. For example, let Rj1

 
be the return on market-value weighted portfolio of firms influenced by a regional 
index with no sales in the region, Rj2

 be the return on market value weighted port-
folio of firms influenced with sales in the region and Rj3

 be the return on market-
value weighted portfolio of firms not influenced but with sales in the region;

The economic benefits associated with investing in additional securities is 
measured using a Sharpe Ratio analysis. If there is an increase in the Sharpe 
Ratio of the optimal combination of test and benchmark assets, then the investor 
can achieve a better risk-return profile compared to investing only in the bench-
mark. The change in Sharpe Ratio is analysed both when short sales are and are 
not permitted.

(3)Rj1
= � + �RD + �t

(4)Rj2
= � + �RD + �t

(5)Rj3
= � + �RD + �t
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3  Results

3.1  Investing Based on International Operations

Table 1 presents the results of firms categorised using the ABHK classification 
system. The results show that the majority of firms are categorised as trans-
regional based on both sales and subsidiaries measures. There is little evidence 
that firms focus only on their home-region and an increasing number of firms 
are becoming global. The proportion of purely domestic firms based on both 
measures decreases significantly over the sample period. An increasing trend 
in multinationality is also observed based on the subsidiary data. The percent-
age of global firms based on subsidiaries is substantially higher than those based 
on sales. Fewer firms are categorised as domestic based on subsidiaries than 
sales. This highlights the distinction in patterns of internationalisation for firms 
based on accounting and non-accounting measures of multinationality. Firms 
are becoming more multinational over time based on both measures, the degree 
of multinationality is greater based on subsidiaries than sales. This finding sug-
gests that Japanese firms contradict the traditional internationalisation theories 
that focus on expansion of sales first and subsidiaries last (Meyer & Thaijongrak, 
2013). These findings also demonstrate the possible limitations of solely using 
accounting data while measuring firm-level multinationality (Fig. 1).

We next use MVS tests to test the benefits of investing in firms with vary-
ing levels of multinationality. Firms with domestic sales (subsidiaries) are set as 
the benchmark portfolio and market-value weighted portfolios of firms in each 
multinationality category based on sales (subsidiaries) are set as the extended 
sets. The Wald test results are presented in Table  2. The results show that the 
benchmark portfolio does not span the extended portfolios with additional stocks 
for every multinational classification. This suggests stocks of all multinational 
classifications offer statistically significant diversification benefits to domestic 
investors. This is also true for the tests based on subsidiary measures. The Wald 
test results also shows that the extended portfolios provide a lower variance than 
the benchmark portfolio. But there is no improvement in the tangency portfolio 
when test assets are added to domestic firms. Thus, the diversification benefits of 
the extended portfolios are due to the overall risk reduction they provide to the 
domestic benchmark portfolio.

The economic benefits of investing in the extended portfolios are measured 
using Sharpe ratios. When there is a positive increase in the Sharpe ratio, it 
implies that investors can improve the risk-return metrics of their investments by 
extending their portfolio of domestic firms to include portfolio of firms with dif-
ferent multinationality classifications. For categories based on sales, economic 
benefits exist from investing in Regional, T3 and Global firms because there 
is a change in Sharpe ratios. The greatest increase in Sharpe ratio is 8.74 per-
cent provided by Regional firms, followed by T3 firms (3.75 percent increase). 
Global firms also provide economic benefits but the increase in Sharpe ratio is 
only 0.69 percent. For categories based on subsidiaries, economic benefits exist 
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Table 1  Classification of Japanese firms based on sales and subsidiaries

Domestic Regional T2 T3 T4 T5 Global

Classification of firms based on sales
1998 35 

(21.34%)
0 (0.00%) 34 

(20.73%)
42 

(25.61%)
35 

(21.34%)
16 (9.76%) 2 (1.22%)

1999 34 
(21.12%)

0 (0.00%) 27 
(16.77%)

40 
(24.84%)

42 
(26.09%)

16 (9.94%) 2 (1.24%)

2000 30 
(18.52%)

0 (0.00%) 28 
(17.28%)

43 
(26.54%)

43 
(26.54%)

17 
(10.49%)

1 (0.62%)

2001 23 
(14.84%)

1 (0.65%) 25 
(16.13%)

35 
(22.58%)

49 
(31.61%)

21 
(13.55%)

1 (0.65%)

2002 19 
(12.26%)

1 (0.65%) 27 
(17.42%)

36 
(23.23%)

51 
(32.90%)

20 
(12.90%)

1 (0.65%)

2003 17 
(10.90%)

1 (0.64%) 29 
(18.59%)

36 
(23.08%)

51 
(32.69%)

22 
(14.10%)

0 (0.00%)

2004 16 
(10.26%)

1 (0.64%) 30 
(19.23%)

37 
(23.72%)

51 
(32.69%)

20 
(12.82%)

1 (0.64%)

2005 16 (9.94%) 1 (0.62%) 29 
(18.01%)

43 
(26.71%)

47 
(29.19%)

24 
(14.91%)

1 (0.62%)

2006 17 
(10.37%)

2 (1.22%) 30 
(18.29%)

43 
(26.22%)

45 
(27.44%)

25 
(15.24%)

2 (1.22%)

2007 16 (9.47%) 3 (1.78%) 31 
(18.34%)

47 
(27.81%)

44 
(26.04%)

27 
(15.98%)

1 (0.59%)

2008 17 (9.94%) 2 (1.17%) 34 
(19.88%)

41 
(23.98%)

47 
(27.49%)

28 
(16.37%)

2 (1.17%)

2009 18 
(10.40%)

2 (1.16%) 33 
(19.08%)

39 
(22.54%)

52 
(30.06%)

27 
(15.61%)

2 (1.16%)

2010 19 
(10.67%)

2 (1.12%) 35 
(19.66%)

40 
(22.47%)

52 
(29.21%)

28 
(15.73%)

2 (1.12%)

2011 21 
(11.86%)

3 (1.69%) 38 
(21.47%)

26 
(14.69%)

57 
(32.20%)

29 
(16.38%)

3 (1.69%)

2012 19 
(10.73%)

3 (1.69%) 38 
(21.47%)

28 
(15.82%)

56 
(31.64%)

28 
(15.82%)

5 (2.82%)

2013 56 
(27.05%)

7 (3.38%) 43 
(20.77%)

41 
(19.81%)

36 
(17.39%)

22 
(10.63%)

2 (0.97%)

2014 61 
(28.37%)

7 (3.26%) 50 
(23.26%)

42 
(19.53%)

30 
(13.95%)

23 
(10.70%)

2 (0.93%)

2015 66 
(30.00%)

8 (3.64%) 50 
(22.73%)

41 
(18.64%)

31 
(14.09%)

22 
(10.00%)

2 (0.91%)

Average 27.78 2.44 33.94 38.89 45.5 23.06 1.78
Classification based on subsidiaries

1998 5 (2.82%) 9 (5.08%) 28 
(15.82%)

64 
(36.16%)

46 
(25.99%)

23 
(12.99%)

2 (1.13%)

1999 5 (2.82%) 9 (5.08%) 28 
(15.82%)

64 
(36.16%)

46 
(25.99%)

23 
(12.99%)

2 (1.13%)

2000 12 (6.38%) 5 (2.66%) 25 
(13.30%)

72 
(38.30%)

49 
(26.06%)

23 
(12.23%)

2 (1.06%)

2001 13 (6.88%) 4 (2.12%) 26 
(13.76%)

57 
(30.16%)

55 
(29.10%)

29 
(15.34%)

5 (2.65%)
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for Regional, T2, T4 and Global firms. The maximum benefits exist for T4 firms 
with a 4.53 percent increase in Sharpe ratio followed by Regional firms with a 
1.01 percent increase. The extended portfolios containing T2 and Global firms 
increase the Sharpe ratio by 0.44 and 0.84 percent respectively. Investing in 
firms with both Trans-regional sales and subsidiaries provides investors with the 
greatest increase in Sharpe ratio, followed by Regional and Global firms. This 
finding is supported in the literature by Michel and Shaked (1986), Rowland and 
Tesar (2004), Sukpanich and Rugman (2007), Qian et al. (2010), Oh and Con-
tractor (2014) and Mullen and Berrill (2017). There is also evidence that firms 
with increasing levels of multinationality do not provide investors with increas-
ing diversification benefits. These results show that there are benefits from 

Note: This table contains the number of firms in Japan categorised as Domestic, Regional, Trans-regional 
and Global based on their location of sales and subsidiaries data. The average number of firms in each 
category over the entire sample period are also calculated. The percentage of firms in each category 
is shown in the brackets. For example, the average number of Domestic firms based on subsidiaries is 
14.83. The subsidiary data for 2010 is not available and is left out of the analysis

Table 1  (continued)

Domestic Regional T2 T3 T4 T5 Global

2002 13 (6.81%) 8 (4.49%) 28 
(15.73%)

57 
(32.02%)

46 
(25.84%)

32 
(17.98%)

7 (3.93%)

2003 18 (9.18%) 4 (2.04%) 27 
(13.78%)

59 
(30.10%)

51 
(26.02%)

30 
(15.31%)

7 (3.57%)

2004 19 (9.55%) 6 (3.02%) 28 
(14.07%)

61 
(30.65%)

46 
(23.12%)

26 
(13.07%)

13 (6.53%)

2005 18 (9.09%) 9 (4.55%) 22 
(11.11%)

65 
(32.83%)

46 
(23.23%)

23 
(11.62%)

15 (7.58%)

2006 18 (8.70%) 6 (2.90%) 24 
(11.59%)

65 
(31.40%)

45 
(21.74%)

29 
(14.01%)

20 (9.66%)

2007 19 (9.18%) 5 (2.42%) 26 
(12.56%)

54 
(26.09%)

51 
(24.64%)

30 
(14.49%)

22 (10.63%)

2008 20 (9.43%) 5 (2.36%) 25 
(11.79%)

54 
(25.47%)

56 
(26.42%)

31 
(14.62%)

21 (9.91%)

2009 23 
(11.11%)

7 (3.38%) 17 (8.21%) 54 
(26.09%)

49 
(23.67%)

36 
(17.39%)

21 (10.14%)

2011 15 (7.01%) 10 (4.67%) 27 
(12.62%)

70 
(32.71%)

41 
(19.16%)

27 
(12.62%)

24 (11.21%)

2012 21 
(10.10%)

4 (1.92%) 23 
(11.06%)

54 
(25.96%)

36 
(17.31%)

43 
(20.67%)

27 (12.98%)

2013 14 (6.48%) 5 (2.31%) 31 
(14.35%)

55 
(25.46%)

51 
(23.61%)

42 
(19.44%)

18 (8.33%)

2014 19 (8.96%) 5 (2.36%) 18 (8.49%) 50 
(23.58%)

54 
(25.47%)

38 
(17.92%)

28 (13.21%)

2015 15 (7.08%) 7 (3.30%) 22 
(10.38%)

42 
(19.81%)

53 
(25.00%)

44 
(20.75%)

29 (13.68%)

Average 14.83 6 23.61 55.39 45.61 29.39 14.61
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investing in Japanese MNCs but the benefits do not increase as multinational-
ity increases. These findings contradict Berrill and Kearney (2010), who find 
that more internationalised firms offer greater diversification benefits. Contrary 
results are also reported by Kyaw et al. (2011), Creal et al. (2014), Krapl (2015), 
who use the percentage of foreign sales as a measure of geographic diversifi-
cation and provide evidence of significant premium associated with more geo-
graphically dispersed foreign operations. Our results highlight the importance of 
using robust measures of multinationality, thus, allowing for an in-depth investi-
gation of the diversification benefits associated with these firms.

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Panel A: Percentage of firms in each category based on sales

Domes�c Regional T2 T3 T4 T5 Global

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

45.0%

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2011 2012 2013 2014 2015

Panel B: Percentage of firms in each category based on 
subsidiaries

Domes�c Regional T2 T3 T4 T5 Global

Fig. 1  Percentage of firms in each category in each year. Note: This figure shows the proportion of firms 
in each of the categories namely, Domestic, Regional, T2, T3, T4, T5 and Global firms. Panel A and 
Panel B show the distribution of firms in each year based on sales and subsidiaries data respectively. For 
example, in 1998 35 percent of firms in the sample are categorised as T3 based on subsidiaries. This pro-
portion falls to 25 percent in 2007
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3.2  Investing Based on International Influences

Tables 3 and 4 present the results from Eq. 1 combined with data on regional 
level sales and subsidiaries. The results in Table  3 show the number of firms 
influenced by a region (with sales in that region), firms influenced by a region 
(with no sales in that region) and firms not influenced by a region (with sales in 
that region). These categories are also reported in Table 4 using subsidiary data. 
Results show that many firms are not influenced by the geographical regions 
where they report sales and subsidiaries. This is an important finding as it sug-
gests that firm-level diversification of operations does not give a complete pic-
ture of the influences on the firms’ returns. The results also show that firms’ 
returns tend to be influenced by geographical regions where they do not report 
operations. The number of firms influenced by geographical regions where 
they report operations is small in the sample. These results suggest that firms 
tend not to be influenced by the geographical regions where they report sales 
and subsidiaries. We also find that more firms tend to be influenced by regions 
where they report subsidiaries compared to the sales data.

The MVS test results from Eqs. 3, 4 and 5 based on regional influences and 
sales data are presented in Table 5. Firms with domestic sales form the bench-
mark portfolio. The test portfolios are firms that are influenced by a regional 
index with no sales in that region, firms that are influenced by a regional fac-
tor with sales in that region, and firms that are not influenced by the regional 
factor but report sales in that region. The Wald test results for Eqs. 3–5 show 
that the benchmark portfolio of firms with domestic sales does not span the 
three extended portfolios. This suggests that investing in these three categories 
of firms based on each of the six geographic regions yield statistically signifi-
cant benefits for the investor. The minimum variance portfolio of the benchmark 
and extended portfolio are statistically different implying that investing in the 
extended portfolios provides a lower variance to investors.

The economic benefits are measured using changes in the Sharpe ratios 
and results are also presented in Table 5. When we estimate the benefits from 
investing in firms influenced by a region with no sales in that region (Eq. 3), 
the results show that there is an increase in Sharpe ratio for Asia (2.84 percent), 
North America (3.31 percent) and South America (3.38 percent). When we 
measure the benefits from investing in firms influenced by a region with sales in 
that region (Eq. 4), results show that there is an increase in Sharpe ratio for Asia 
(0.56 percent). There is no increase in the Sharpe ratio for other regions. The 
estimates for the benefits from investing in firms not influenced by a region with 
sales in that region (Eq. 5), show that there is an increase in the Sharpe ratio 
only for the African region (6.16 percent). There is no change in the Sharpe 
ratios for other regions.

Table  6 presents results for Eqs.  3–5 using subsidiary data. The Wald test 
results in all cases show that the benchmark portfolio of firms with domestic sub-
sidiaries does not span the extended portfolios with only one exception—North 
America. This suggests that the extended portfolios have statistically different effi-
cient frontiers from the benchmark portfolio of domestic subsidiaries. The results 
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also highlight the benefit of risk reduction provided by extended portfolios although 
they do not show an improvement in the tangency portfolio. The Sharpe ratio analysis 
is also presented in Table 6. The results for the firms influenced by a region with no 
subsidiaries in the region (Eq. 3), show an increase in the Sharpe ratio for all regions 
with the exception of Africa. This suggests that there are benefits from investing in 
firms influenced by geographical regions where firms do not report subsidiaries. The 
greatest increase in Sharpe ratio is for the extended portfolio consisting of firms influ-
enced by South America with no subsidiaries in the region (20.43 percent). For esti-
mates of the benefits from investing in firms influenced by a region with subsidiaries 
in the region (Eq. 4), results show that there is an increase in the Sharpe ratio for Asia, 
North America and Africa. The extended portfolio of firms influenced by Africa with 
subsidiaries in the region offer the greatest increase in Sharpe ratio (42.67 percent), 
followed by Asia (4.17 percent) and North America (1.22 percent). The estimates of 
the benefits associated with investing in firms not influenced by a region where they 
report sales, results in small increases in the Sharpe ratio for Asia (0.51 percent), 
Europe (0.08 percent), North America (0.03 percent) and Africa (0.59 percent). These 
findings put forth an alternative investment strategy for Japanese investors to gain for-
eign exposure within their domestic equity portfolios. We provide evidence that inves-
tors can gain diversification benefits by analysing the foreign exposure of firm returns 
in addition to the location of operations. The results show that there are benefits to 
investing in firms that are significantly influenced by a geographic region where they 
may or may not report operations. These findings echo but also extend the conclu-
sions of Cai and Warnock (2012), Farooqi et al. (2015) and Oehler et al. (2017), who 
find that investing in domestic equities provides considerable foreign exposure to local 
investors. They recommend that domestic investors can ‘free-ride’ the foreign expo-
sure of local firms.

3.3  Sub‑Period Analysis

We divide the 18-year period into three sub periods using the structural breaks 
tests of Quandt-Andrews and graphical inspection of the risk-free rates, MSCI 
World Index and Nikkei 225. Antoniou et  al. (2010) and O’Hagan-Luff & Berrill 
(2019) use a similar technique to identify sub-periods. These sub-periods allow us 
to investigate the robustness of the main results in periods of high and low volatil-
ity. The tables with detailed results from the sub-period analysis are not shown here 
but are available upon request. Sub-period 1 and sub-period 3 are the most volatile 
as they encompass the dot-com bubble and the global financial crisis respectively. 
The effects of the crises in sub-period 1 and 3 is evident from the low returns and 
high standard deviations. Sub-period 2 is less volatile with moderate coefficients 
of variation for the portfolio of stocks. The sub-period analysis suggests that firms 
with increasing levels of multinationality fail to provide investors with significant 
returns during crisis periods, but these may be safe investment vehicles during peri-
ods of low volatility and high growth. There are very limited diversification benefits 
in sub-periods 1 and 3 while sub-period 2 shows significant economic benefits of 
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diversification using portfolios based on regional influences on firms’ returns. The 
sub-period analysis confirms the primary findings that an increasing level of mul-
tinationality does not provide increasing diversification benefits during economic 
down turns. Firms with geographically dispersed operations and firms with exposure 
to foreign markets, may provide diversification benefits during less volatile years.

4  Discussion

Results show that most Japanese firms are classified as trans-regional based on 
both sales and subsidiaries measures. An increasing trend in multinationality is 
also observed based on the subsidiary data, with global firms increasing over the 
time-period. The proportion of global firms based on subsidiaries is higher than 
those based on sales. Fewer firms are categorised as domestic based on subsidiar-
ies than sales. The distinction in the patterns of internationalisation for firms based 
on accounting and non-accounting measures of multinationality is evident. Firms 
are becoming more multinational over time based on both measures, the degree of 
multinationality is greater based on subsidiaries than sales. There is evidence that 
Japanese firms tend to not follow the traditional path of internationalisation where 
expansion of sales takes place first and subsidiaries last. An increasing number of 
firms have subsidiaries in multiple geographic regions. More firms tend to have 
subsidiaries in non-triad regions such as Africa, South America, and Oceania than 
sales. The extended CAPM shows that firms tend not to be influenced by the geo-
graphical regions where they report operations. This has major implications for all 
empirical research focusing on financial risks faced by MNCs and for investors, as 
analysing the regions where firms operate is not sufficient to determine the risks 
they are exposed to. The results show that there are benefits from investing in MNCs 
with varying degrees of multinationality. However, these benefits do not necessarily 
increase with increasing multinationality. A new category of firm is identified based 
on exposure to geographical regions where they do not report operations. This result 
has far reaching implications for portfolio investment strategies. When choosing 
domestic firms for investment, it is important to investigate the exposure of firms’ 
returns to foreign markets rather than solely analysing a firm’s location of opera-
tions. An investment strategy based on analysing firms’ return exposure to regional 
factors may provide better returns when compared to investments based solely on 
the geographic diversification of firm operations. Thus, investors should be aware of 
the indirect exposure their domestic equity portfolios have to foreign regions while 
making investment decisions.

5  Conclusion

In this paper, we analyse the diversification benefits of investing in domestically 
listed firms in Japan with varying degrees of multinationality and international influ-
ences. First, firms are classified using the ABHK taxonomy based on both sales and 
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subsidiaries measures. Second, an extended version of the CAPM is used to analyse 
each firm returns’ exposure to regional factors where they may or may not report 
sales and subsidiaries. Finally, MVS tests and Sharpe Ratio analysis is used to com-
pare the benefits of investing in various portfolios of firms based on their interna-
tional operations and exposure to geographical factors.

The findings in this paper highlight the importance of using a classification sys-
tem based on two measures of multinationality. This allows for an in-depth investi-
gation of diversification benefits associated with these firms. The next set of find-
ings put forth an alternative investment strategy for investors to gain indirect foreign 
exposure within their ‘home-made’ equity portfolios. This paper provides evidence 
that the benefits from investing in firms that are significantly influenced by a geo-
graphic region are greater than firms with operations in that region. This invest-
ment approach also provides support for the hypothesis that locally listed firms face 
foreign exposure indirectly through their operations. However, we find evidence 
that the indirect foreign exposure stems from international markets rather than the 
location of firm operations. We conclude that the home-bias displayed by Japanese 
investors may not be a sub-optimal investment choice. The home bias phenomenon 
may be overstated as it overlooks this avenue of indirect foreign exposure. Invest-
ments in domestically listed firms can be viewed as an alternative explanation to the 
home-bias puzzle since these firms provide a considerable degree of international 
exposure.

This study has significant practical implications for portfolio managers and 
individual investors alike. We put forth a new facet of portfolio optimisation is put 
forward where investors can gain international diversification benefits by invest-
ing withing home boundaries. Investors may have foreign investment constraints 
and focus their investments to domestic markets while making portfolio selec-
tion decisions. Our results show that it is not sufficient for investors to look at the 
geographic dispersion of firm operations, and they must analyse the geographical 
influences on firms’ returns while investing in local firms. Future research may 
investigate the influences on firms’ returns in other countries, such as the US and 
G7 countries. This will have significant implications in the international finance 
literature that study the foreign exposure of domestic equities. Another possible 
extension of this analysis is to explore the benefits of home-based diversification 
using other domestically traded assets such as cross-listed firms, country funds 
and Exchange Traded Funds (ETFs). Researchers may also explore a more entre-
preneurial perspective where SMEs, family-owned companies, government-owned 
companies are used to investigate alternative investment opportunities for inves-
tors using different measures such as Tobin’s Q, economic value added (EVA) and 
cash flow return on investment (CFROI).
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