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This paper evaluates the effect of diversification strategy on corporate value for a sample of Italian com-
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show a U-shaped curvilinear relationship between diversification and value. In contrast to the main-
stream literature, our results highlight that related diversification has a negative effect, while unrelated
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1. Introduction

The relationship between diversification strategies and firm
performance has been the object of scientific investigation for sev-
eral decades and by a wide variety of authors. Until the end of
the 1990s, the vast majority of corporate finance studies on the
subject agreed with the conclusion that diversified firms are gen-
erally traded at a discount compared to focused firms operating
in the same business (Scharfstein & Stein, 2000, p. 2537). How-
ever, in the last few years, a growing number of studies have
challenged these conclusions, thus contributing to a renewed inter-
est among the scientific community in this area of research (He,
2009; Hoechle, Schmid, Walter, & Yermack, 2012; Kuppuswamy &
Villalonga, 2016; Villalonga, 2004a, 2004b).

On a geographic basis, many analyses have been conducted
(Claessens, Djankov, Fan, & Lang, 1999; Fauver, Houston, & Naranjo,
2003; Fuente & Velasco, 2015; Hernandez-Trasobares & Galve-
Gorriz, 2017; Lins & Servaes, 1999, 2002) with the aim of verifying
the emerging hypotheses, but no analysis has been conducted on
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elviratiziana.larocca@unime.it (T. La Rocca), javier.sanchez@upct.es (FJ.S. Vidal).
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the Italian market. The aim of this paper is to fill this gap by test-
ing the main hypotheses proposed in the literature on the Italian
industrial context. The Italian context seems to be particularly rich
and of special interest for research application on account of the
many peculiarities that distinguish it not only from the countries of
Anglo-Saxon tradition but also from other countries in continental
Europe.

First of all, the Italian governance structure is characterized by
the large number of family-owned businesses (Barca & Becht, 2001;
La Porta, Lopez de Silanes, Shleifer, & Vishny, 1999), with others in
the hands of business groups that, in agreement with financial insti-
tutions and by means of pyramidal systems and non-voting shares,
control a large number of firms with a relatively small amount of
capital. The main agency problem concerns the conflict of inter-
est between large shareholders and minority shareholders. In this
regard, diversification may mitigate or exacerbate such opportunis-
tic problems.

Secondly, the Italian economic environment presents a large
number of elements of inefficiency in the allocation of funds: the
number of listed firms is relatively small in comparison to that
of other countries which have a similar gross domestic product
(Carpenter & Rondi, 2000). Italy has a bank-based economy with a
low presence of institutional investors in the financial markets. In

2444-8834/© 2018 Published by Elsevier Espaiia, S.L.U. on behalf of AEDEM. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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this context, the combination of benefits and costs related to diver-
sification could be significant (Prowse, 1990). The benefits provided
by diversification strategies which arise from internal capital mar-
kets can be larger with such significant external capital market
constraint and imperfections (Khanna & Palepu, 1997).

The paper focuses on a sample of 76 Italian listed firms from
1987 to 2007, with the aim of investigating the relationship
between diversification, both related and unrelated, and firm per-
formance. Controlling for endogeneity problems, we demonstrate
that the role of product diversification in shaping firm value is dif-
ferent compared to the main results based on US data. It shows
that diversification can have a negative effect, mainly due to inef-
ficient decision-making with regards to diversifying into related
segments. By contrast, becoming a conglomerate improves the
value of the firm, due to the poor financial market that character-
izes Italy and the benefits provided by an internal capital market.
In our view, contributing toward the research literature on the
heterogeneity of the value of diversification across different geo-
graphical and/or institutional contexts is of great interest. Given
the dominance of US data, this paper presents some very interesting
evidence with respect to the Italian context.

The present work is structured as follows: in Section 1, we
present a literature review which identifies the main hypotheses.
In Section 2, the methodology, the models applied and the variables
used are described. In Section 3, we present the data, the sample
selection and the descriptives. Section 4 presents the main findings.
Finally, the last section summarizes and concludes the paper.

2. Literature review and hypothesis

The relationship between diversification and performance has
long been a central topic of research on strategic management
(Ansoff, 1958; Datta, Rajagopalan, & Rasheed, 1991; He, 2009;
Hoechle et al., 2012; Hoskisson & Hitt, 1990; Kuppuswamy &
Villalonga, 2016; Palich, Cardinal, & Miller, 2000; Ramanujam
& Varadarajan, 1989). In spite of the persistent efforts from
researchers over the years, clear-cut conclusions remain eva-
sive. Although a few papers, including the article published by
Hernandez-Trasobares and Galve-Gorriz (2017), did not find any
statistically significant linkage, the connection between diversifi-
cation and performance depends on the way in which the benefits
and costs related to this corporate strategy are combined. Firms
choose to diversify their activities in more businesses when the
benefits of diversification overcome its costs, while if the opposite
occurs, companies prefer to stay focused. Hoechle et al. (2012, p.
43) find a significant diversification discount and a large amount
of this discount can be explained by corporate governance vari-
ables, “. .. better corporate governance is associated with less value
destruction (or more value creation) when diversifying mergers
occur”.

A short overview of the literature follows, in accordance with
the need to explain the research hypothesis, while a broad review
ofthe literature is provided by Ramanujam and Varadarajan (1989),
Hoskisson and Hitt (1990), Datta et al. (1991) and more recently by
Martin and Sayrak (2003) and He (2009, 2012). In particular, the
main effect of diversification as a whole on firm value is explained
in Appendix A.

2.1. Positive relationship between diversification and value

One stream of research points to diversification as a value-
increasing strategy for the firm. In this case, the hypothesis is that
“corporate diversification has a positive impact on firm value.”
According to this view, the benefits of diversification outweigh
the possible costs (Gertner, Scharfstein, & Stein, 1994; Villalonga,

2004b). This was the traditional view in the industrial organiza-
tion literature that considered diversification and performance to
be linearly and positively related (Gort, 1962). From the resource-
based perspective, diversification provides operational synergies
(Markides & Williamson, 1994) based on economies of scale and
scope (Panzar & Willig, 1981), increasing efficient ways of orga-
nizing economic activities. From a market power perspective,
diversification can be based on anticompetitive motives against
competitors (Seth, 1990). According to a financial approach, there
should be a coinsurance effect, providing risk reduction derived
from combining businesses whose cash flows are less than perfectly
correlated (Lewellen, 1971).In addition, the diversification strategy
provides a superior means of funding an internal capital market
(Lamont, 1997; Stein, 1997).! Consistent with the internal capital
market hypothesis, He (2009) finds that diversification leads to a
value premium in the post-1997 period. In addition, Kuppuswamy
and Villalonga (2016) provide new evidence on the efficiency of
internal capital markets during the 2007-2009 financial crisis.

H1. Product diversification has a positive effect on firm value.

2.2. Negative relationship between diversification and value

An opposite stream of research that theorizes a prevalence
of the costs of diversification rather than its benefits is based
on the evidence obtained in the corporate finance literature. It
considers diversification to be a value-destroying strategy, and
multi-segment firms are traded at a discount (Berger & Ofek, 1995;
Lamont & Polk, 2000; Lang & Stulz, 1994; Rajan, Servaes, & Zingales,
2000; Servaes, 1996). Due to the fact that the costs of diversifica-
tion outweigh the possible benefits, it is assumed that “corporate
diversification has a negative impact on firm value”. According to
an inefficiency narrative, diversified firms do a worse job of allocat-
ing their resources than focused firms (Lamont, 1997; Rajan et al.,
2000; Seth, 1990) as a result of information asymmetry between
headquarters and divisions, power struggles between divisions
and, in general, higher coordination and control costs over the
managers. With regard to the agency theory, diversification can
somehow exacerbate managerial agency problems that result from
the pursuit of managerial self-interest strategies at the expense of
stockholders (Denis, Denis, & Sarin, 1997; Fama & Jensen, 1983;
Lang & Stulz, 1994).

H2. Product diversification has a negative effect on firm value.

2.3. Curvilinear relationship between diversification and value

The combination of benefits and costs can provide a changing
net result according to the different levels of diversification. In par-
ticular, it is possible to observe a non-linear relationship between
diversification and firm value by identifying an optimum level of
diversification and balancing the benefits and costs of a diversifica-
tion strategy (Jones & Hill, 1988). For low levels of diversification,
expansion into product lines could be expected to improve firm
value by better exploiting economies of scale and scope. However,
we might observe diminishing marginal returns owing to costs aris-
ing from potential organizational inefficiencies, coordination and
governance costs, and shirking (imperfect monitoring). Therefore,
we should observe an inverted-U shape (Grant, Jammine, & Thomas,

1 The creation and exploitation of the internal capital market is typical of large
unrelated diversified firms (Stein, 1997). While there have been opposite conclu-
sions proposed in the literature (Lamont, 1997; Rajan et al., 2000; Scharfstein &
Stein, 2000), it is the common opinion (Gertner et al., 1994; Stein, 1997; Williamson,
1985) that internal capital markets have a positive influence on the creation of firm
value thanks to improved capital budgeting procedures.
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1988). Palich et al. (2000) suggest that diversification has a positive
effect on value, but the returns fall beyond the point at which the
optimal level is reached.

H3. Product diversification has a curvilinear effect on firm value.

2.4. The relationship between diversification and value is
dependent on relatedness

The abovementioned theoretical motivations underline the ben-
efits and costs of diversification, which are not mutually exclusive,
so it is not surprising that empirical works have found it difficult
to differentiate between them. The controversial outcomes could
be driven by the lack of due consideration and control of the type
of diversification. Distinguishing between related and unrelated
diversification is crucial in order to explore the effect on a firm’s
value.?

Related diversification is based on operational synergies related
to: (1) resource sharing in the value chains among businesses and
(2) the transfer of skills, which involves the transfer of knowledge
from one value chain to the other. Thus, related diversification
is based on the sharing and transfer of skills connected to tangi-
ble (plant and equipment, sales forces, and distribution channels)
and intangible resources (brand names, innovative capabilities,
and know-how). Conversely, unrelated diversification is associated
with the financial synergies hypothesis, which states that firms
diversify in order to benefit from the economies of an internal
capital market and an internal labor market, to obtain tax bene-
fits, and to reduce business risk (coinsurance argument). Financial
resources, which are more mobile and less rare and are thus likely
to create less value than other types of resources (Hoskisson & Hitt,
1990), are associated with unrelated diversification. Related diver-
sification strategies are theoretically and empirically connected to
positive effects on firm value. Alternatively, unrelated diversifica-
tion strategies are theoretically connected to a positive or negative
effect on firm value, while empirically, a dominant negative sign
appears. This leads to the following hypotheses:

H4. Related diversification has a positive effect on firm value.

H5. Unrelated diversification can have a positive or negative effect
on firm value.

3. Methodology and variables

The empirical analysis took into account the effect of the degree
and direction of related as well as unrelated diversification on cor-
porate value. The following model was applied:

Value = f(diversification, controlvariables)

Corporate value is commonly approximated by certain meas-
ures of performance. We used three financial performance
measures. Model A is focused on the measurement of the
relationship between diversification and value revealed by an
accounting-based measure of performance (Tallman & Li, 1996).
Accounting-based performance measures are derived from the
annual statements and reflect the firm’s past performance. In
model A, we considered the variable ROA, defined as earn-
ings before interest and taxes (EBIT) relative to total assets. As
this measure is strongly influenced by the accounting standards
employed and can be subject to managerial manipulation, we
have also used the market-to-book ratio (MtB), which is used as
a forward-looking measure of firm performance that incorporates

2 Further details defining related and unrelated diversification Ansoff (1958) and
Lewellen (1971).

both accounting-based and market-based elements (Nayyar, 1992)
reflecting investors’ valuation of both the tangible and intangible
assets of the firm. The main drawback of this measure is that it
restricts the study to listed companies.

In order to measure diversification, it was crucial to identify the
degree of diversification and associated relatedness. This was done
by using the number of business segments to define product diver-
sification, taking into account the amount of sales in each business
segment and identifying the degree of relatedness for each seg-
ment. In Italy, diversification is classified in accordance with the
Standard Industrial Codes (S.1.C.). Specifically, entropy indicators
were employed in the empirical analysis as the main measures to
operationalize diversification, as they allowed the objectivity of the
product-count measures to be combined with the ability to apply
the relatedness concept categorically, weighting the businesses by
the relative size of their sales (Palepu, 1985). Entropy measures
simultaneously consider the number of businesses in which a firm
operates, the distribution of a firm’s total sales across industry seg-
ments, and the different degrees of relatedness among the various
industries (the relative importance of each segment to firm sales).
We used the total diversification index (DT) to measure the com-
plete level of diversification of a firm. The entropy measure of the

total level of diversification (DT) is calculated as > P; xIn (,}7)

where P refers to the proportion of sales in business segment j, and
In(1/P;) is the weight for that segment. Moreover, the DT variable is
a better diversification measure compared to the Herfendahl index
because, asitis able to measure the degree of relatedness among the
various industries, it can be broken down into the related and unre-
lated components of diversification. DR is the related diversification
index that results from businesses in different 3- or 4-digit seg-
ments within a 2-digit industry group. For example, Barilla operates
in the pasta production industry and in the sauce industry, which
are different 4-digit industries, but both are related. On the other
hand, DU is the unrelated diversification index that results from
businesses in different 2-digit industry groups. Villalonga (2004a,
2004b) claimed that in many studies on diversification, there were
some issues in the collection and treatment of data. The related
diversification index (DR) and the unrelated diversification index
(DU) take into account the roles of all business units in which the
firmis involved without over-emphasizing only those business seg-
ments with higher proportions of sales. To avoid the mechanical
treatment of data, we used some rational adjustment together with
the difference in the numbers of digits in the Ateco Code to appreci-
ate the type of diversification. We considered two businesses to be
related when they provided a product or service to a similar group
of customers, sharing the same technology in the production sys-
tem or operating in the same industry as the client and supplier.
Therefore, the direct effect of DT, DR and DU on corporate value
was investigated. The empirical analysis is run as follows, relying
on ROA and the market-to-book ratio (MtB) alternatively as the
dependent variable.

The general model is based on the effect of the entropy measure
of total diversification to appreciate the existence of a positive or
negative relationship between diversification and value (model 1):

Value;; = bg + b1DTj; + bx Control Variables;; + &;;

In the model, the subscript i refers to the firm, t refers to the
time period and ¢;; represents the random disturbance. In addition,
to see if the combination of benefits and costs of diversification
can have different effects according to the level of diversification, a
non-linear relationship is appreciated through the inclusion in the
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model of the squared value of the DT variable (DT?2), to verify the
existence of a non-monotonic effect (model 2):

Valuej; = bg + b1DTj + by DTizt + by Control Variables;; + ¢;;

Moreover, to appreciate the different effects of the types of
diversification, related and unrelated, the entropy measures of
related diversification (DR) and unrelated diversification (DU) are
tested in model 3, without the presence of the total diversification
variable (DT):

Value; = bg + b1DR;; + byDUj; + by Control Variables;; + &;¢

In the analysis, we control for other firm characteristics, which
have been traditionally considered in the literature as determinants
of corporate value. Theoretical and empirical studies have shown
that corporate value is affected by leverage (as the ratio between
financial debt scaled by total asset), tangibility (as the ratio between
tangible fixed asset scaled by total asset), age (the natural logarithm
of the firm’s age), foreign sales (as the ratio between sales in foreign
countries scaled by total sales), size (as the natural logarithm of
total assets), growth opportunity (as sales growth) and ownership
(as the percentage of shares held by the principal shareholder).

There are several econometric issues to address. The estima-
tion method was selected to avoid unobservable heterogeneity and
endogeneity. For example, Campa and Kedia (2002) found that the
diversification discount becomes a premium when endogeneity
is considered in the analysis. Therefore, the panel data estima-
tion by the Generalized Method of Moments (GMM) allows us to
study the dynamic nature of performance at the firm level, thereby
eliminating unobservable heterogeneity and controlling for the
endogeneity problem. As suggested by Blundell and Bond (1998),
we used the GMM in the system estimator. All of the right-hand-
side variables are used in the models, with two and three lags, as
instruments. Specifically, to eliminate the individual effect, we took
first differences of the variables, and then we estimated the models
thus obtained. This approach is correct if there is no second-order
serial correlation between the error terms of the first-differenced
equation. In our models, this hypothesis of second-order serial cor-
relation is always rejected. The statistics m1 and m2 were used
to test for the lack of serial correlation (for completeness, we also
tested for a lack of first-order serial correlation through the m1
test). With respect to the instruments, the Sargan statistic, which
tests for the presence of over-identifying restrictions and for the
validity of instrumental variables, is reported.

4. Data and descriptives

The analysis is based on the data provided by Mediobanca -
Ricerche & Studi (RS). The RS Directory is an annual publication that
contains a broad range of high-quality financial and non-financial
information on the largest companies based in Italy in terms of total
assets and value added, and whose aim is to provide a fully com-
prehensive financial profile of their operations, enabling the user to
gainin-depth knowledge of the leading Italian companies. The sam-
ple consisted of an unbalanced panel made up of 76 Italian listed
firms evaluated in the period from 1987 to 2007. Firms belonging
to the financial services industry were excluded. The sample was
comprised of 690 observations. This is a unique database, created
using RS books until 2000 and PDF files until 2007. RS is the only
database on Italy with details on the numbers and the amount of
sales for each business segment that allows an analysis of corpo-
rate diversification, and hence allowed us to obtain all of the data
available with the features we required.

Table 1, columns (1), (2) and (3), show the main descriptives for
the variables used in the analysis sorted by the whole sample and
the listed sample.

Some variables, such as leverage, appear to be symmetrically
distributed, while others, such as the diversification measures, are
rather asymmetrically distributed. The majority of these diversified
firms adopted an unrelated strategy.

Table 1, columns (4), (5) and (6) compare the main descriptives,
sorting the samples by the number of business segments in order to
define diversity. Specifically, it compares the results for firms that
are focused (specializing in one industry) or diversified (operating
in two or more industries).

Some interesting differences arise from comparing focused
firms and diversified firms. The t-test of the difference between the
means shows significant relevance with a tolerance of 10%. Diver-
sified firms have lower ROA and market-to-book ratio compared
to the focused firms, they have less ownership concentration and
tangibility, and they are also larger in size.

Table 2 shows an absence of significant correlations between
variables that could affect the validity of the econometric results.
Using variance inflation factor (VIF) analysis (not reported), the
result shows no potential multicollinearity problem.

5. Results

This section presents the results obtained by estimating the
models with the GMM technique. The key identifying assumption
that there is no serial correlation in the error terms was verified by
testing for the absence of a second-order serial correlation in the
first residuals. The Hansen statistic, which confirms the absence of
a correlation between the instruments and the error term, as well
as the AR2 tests, suggested that the feature of our model for the
sample of Italian firms was valid, well-specified, and consistent.

We applied the empirical models to two performance measures
as dependent variables. We showed the results using ROA and the
MtB ratio as dependent variables. We first showed the results of our
basic model. Then, we incorporated the square of the diversification
variable into the model. Finally, the results concerning relatedness
are provided.

Table 3 shows the GMM results, which follow the same general
lines when we consider both ROA and MTB as dependent variables.
Columns (1) and (4) of Table 3 suggest that more diversified firms
tend to have lower profitability or, equivalently, a higher focus
on the core business provides greater profitability. As shown in
columns (2) and (5) of Table 3, the non-monotonic relationship
appears to be significant. Although a prevalent negative relation-
ship occurs, a counterbalancing effect between the benefits and
costs of diversification is shown. According to Grant et al. (1988)
and Markides (1996), our findings show that there is an optimal
level of diversification. The direction of this non-monotonic rela-
tionship is significant, being negative at first and later becoming
positive. The U-shaped relationship between diversification and
performance, compared to the inverted U-shape that is theoreti-
cally and empirically known, seems to be rather difficult to justify.
In Italy, contrary to conventional wisdom, firm value first decreases
and, after a certain breakpoint, then increases with the rise in the
level of diversification. These results, as highlighted in columns (3)
and (6) of Table 3, seem to be associated with the negative effect of
related diversification and to the positive effect of unrelated diver-
sification on performance. Some robustness is reported in Appendix
B, based on ROE and the logarithm of the market value of equity.
These results concur with those shown in Table 3.

The negative impact of related diversification on firm value has
possible justifications in the literature. Markides and Williamson
(1996) suggest that a strategy of related diversification could be
value-enhancing. This relatedness needs to be based on resource
sharing and skill transfer in related businesses. In order to be ben-
eficial, resource sharing and skill transfer have to be based on
rare, not-imitable, valuable and not-substitutable resources. The
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Descriptives for the whole sample and the listed sample.

67

Variables

(1)

(2)

(3)

Whole sample (690 obs.)

(4)

Focused [1 segment] (267 obs)

(5)

Diversified [more than 1 segment] (423 obs)

(6)

Mean diff./t-test/stat. sign.

Mean Median SD Mean Mean
DT (total diversification) 0479 0.431 0.453
DR (related diversification) 0.199 0.000 0.291
DU (unrelated diversification) 0.279 0.000 0.386
ROA 0.060 0.054 0.068 0.079 0.048 0.031 (5.94)"**
Market-to-book (MtB) 1439 1.245 1.067 1.522 1.386 0.136 (1.63)*
Leverage 0.423 0.426 0.197 0.450 0.413 0.037 (4.09)***
Age (in years) 45.6 40 30.6 428 47.7 —4.8(—3.91)*
Foreign sales 0393 0.394 0.270 0.40 0.38 0.012(1.10)
Growth opp.: sales growth 0.048 0.043 0.270 0.073 0.029 0.044 (4.33)***
Ownership concentration 0.509 0.510 0.199 0.543 0.489 0.054 (1.33)*
Tangibility 0.354 0.339 0.165 0.363 0.339 0.024 (3.73)"**
Size 2020 20.21 1.32 19.90 20.44 —0.55 (—10.44)***

Notes: (*), (**) and (***) indicates that coefficients are significant at 10, 5 and 1 percent level, respectively.

Table 2
Correlation matrix.
1 2 3 4 5 6 7 8 9 10 11 12
1 ROA 1.00
2 Total diversification -0.11 1.00
3 Related diversification -0.07 0.55 1.00
4 Unrelated diversification 0.08 0.49 -0.14 1.00
5 Leverage -0.27 0.09 0.02 0.10 1.00
6 Age -0.12 0.01 0.04 -0.02 -0.06 1.00
7 Foreign sales 0.01 —0.06 -0.01 -0.07 0.13 -0.13 1.00
8 Size -0.04 0.13 0.09 0.21 0.12 -0.09 0.18 1.00
9 Tangibility -0.11 0.07 0.01 0.08 0.04 0.03 -0.19 0.17 1.00
10 Ownership concentration -0.01 -0.11 -0.09 -0.05 0.04 —0.06 -0.12 -0.03 -0.10 1.00
11 Sales growth 0.11 0.01 0.02 —-0.00 0.05 —0.04 0.01 0.00 -0.03 0.00 1.00
12 In(GDP) 0.08 -0.02 -0.05 0.02 -0.07 -0.21 0.24 031 0.19 0.00 -0.14 1.00

Note: Correlations greater than 0.038 or lower than —0.038 are statistically significant at the 0.05 level or lower.

lack of one of these properties can generate inefficiency and costs.
These results can also be interpreted according to Nayyar (1992),
who suggested that relatedness can fail to create value when the
involved business units lack cooperation; problems in the com-
munication of incentives or inefficiency in the allocation of joint
costs generate impediments to relatedness exploitation. The nega-
tive relationship between related diversification and performance
can be justified from a transaction costs perspective (Jones & Hill,
1988; Williamson, 1985). Inefficient intrafirm exchanges, coordi-
nation and agency costs among the business units, along with
incentive distortions generated by intrafirm competition (rather
than the necessary cooperation among managers) represent obsta-
cles to performance and outweigh the benefits of relatedness. The
decisions of Italian firms to realize related diversification can be
motivated by opportunistic behaviors instead of by a search for
operational synergies.

Concerning the positive effect of unrelated diversification, the
context seems to provide a relevant factor that influences the rela-
tionship between unrelated diversification and value. The positive
effect of unrelated diversification, similar to that found for the
US (He, 2009), can be justified by the role of the internal capital
market. Khanna and Palepu (1997) suggest that the benefits pro-
vided by diversification strategies which arise from the internal
capital market can be even greater in the presence of significant
external capital market constraints and imperfections. Consistent
with this view, Khanna and Palepu (2000) found little evidence
of diversification discounts in emerging countries, where external
capital market constraints and imperfections are plentiful. In Italy,
which has a typical bank-based financial system, inefficiency in the
external financial market due to problems of asymmetric informa-
tion and lack of transparency and disclosure (Bianco & Casavola,

1999) creates a beneficial role for the internal capital market in
providing easy access to financial resources. The positive effect of
unrelated diversification can also be motivated by the coinsurance
effect and the search for tax benefits (Lewellen, 1971). Consistent
with this argument, several studies (Bergh, 1997; Kim & McConnell,
1977; Menéndez-Alonso, 2003) have found that the coinsurance
effect is one of the most important value-increasing sources asso-
ciated with unrelated diversification. Firms that follow unrelated
diversification can issue more debt and benefit from the fiscal
advantages related to debt financing (Bergh, 1997). The tax liability
of a diversified firm may be less than the cumulated tax liabili-
ties of the different (single) business units. In Italy, the tax rate is
very high, and as a consequence, firms try to reduce fiscal costs by
conglomerating.

6. Conclusion

This work provides insights into the debate over the relative
contribution of related versus unrelated diversification on corpo-
rate performance. The effect of diversification on firm value has
driven a mainly curvilinear relationship between diversification
and firm value. An important issue arises from the results, in
agreement with that suggested by Palich et al. (2000), indicating
that related diversified firms may not be able to fully exploit the
relatedness designed in the portfolio businesses. In this regard,
Markides and Williamson (1994) suggested a “mirage effect” or
an “exaggerated relatedness effect” when assessing the apparent
similarity between business units, and that the expected oper-
ational synergies did not provide any benefits. In Italy, it seems
that diversified firms in related businesses were not able to create
value; they carried out related diversification without exploiting
relatedness benefits. Relatedness does not seem to provide a
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Table 3
The effect of diversification on firm value considering: ROA and MTB.
Variables (1) (2) 3) (4) (5) (6)
ROA ROA ROA MTB MTB MTB
Ly 0.401*** 0.384*** 0.393*** 0.516™** 0.520%** 0.521%%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DT (total diversification) —0.026** —0.070** -0.415 -2.821*
(0.024) (0.013) (0.357) (0.081)
DT2 (total diversification squared) 0.030* 2.130*
(0.082) (0.029)
DR (related diversification) —0.038*** —0.042**
(0.004) (0.042)
DU (unrelated diversification) 0.017** 0.634***
(0.024) (0.008)
Leverage —0.118*** —0.114*** —0.118*** -0.617** —0.604** —0.606™*
(0.000) (0.003) (0.002) (0.025) (0.034) (0.028)
Age -0.015* -0.019* -0.018* —0.274*** —0.289*** —0.272%*
(0.084) (0.062) (0.057) (0.000) (0.002) (0.002)
Foreign sales 0.008 0.011 0.011 0.104 0.069 0.058
(0.825) (0.761) (0.720) (0.645) (0.796) (0.810)
Size —0.008* —0.008* -0.007* —0.031 —0.034 —0.033
(0.085) (0.079) (0.093) (0.569) (0.487) (0.522)
Tangibility 0.035 0.052 0.043 0.309 0.406 0.293
(0.467) (0.329) (0.335) (0.482) (0.363) (0.563)
Ownership concentration 0.041 0.039 0.048* 0.363 0.400 0.346
(0.110) (0.158) (0.080) (0.254) (0.269) (0.272)
Growth opp.: sales growth 0.079* 0.076* 0.071* 0.377* 0.387* 0.365*
(0.057) (0.068) (0.067) (0.080) (0.092) (0.098)
GDP —0.025 —0.023 —0.026 0.300%** 0.314** 0.294***
(0.141) (0.222) (0.173) (0.005) (0.001) (0.003)
Constant 0.079 0.045 0.023 0.259*** 0.297*** 0.143***
(0.107) (0.183) (0.131) (0.000) (0.000) (0.000)
AR1 —9.82%** -9.76"** —9.78*** —6.86"** —6.80"** —6.82**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
AR2 0.70 0.79 0.68 -1.29 —-1.13 —-1.27
(0.486) (0.432) (0.492) (0.195) (0.258) (0.203)
Hansen test 77.87 80.12 78.15 64.6 67.2 66.5
(0.384) (0.369) (0.373) (0.314) (0.332) (0.329)

Note: (*), (**) and (***) indicates that coefficients are significant at 10, 5 and 1 percent level, respectively. The test AR2 is second order autocorrelation of residuals under the
null of no serial correlation. Hansen test is test of the overidentifying restrictions, under the null of instruments’ validity.

superior competitive advantage over competitors. Furthermore, Appendix A. Main relationships between diversification
unrelated strategies may present some unique advantages based and value

on financial synergies that outperform the effect of related diver-

sified strategies. Inefficiency in the external capital market, which Relationship Arguments

characterizes the Italian context, can financially constrain Italian Positive

firms. As a consequence, conglomerates provide financial support

to sustain corporate growth. Thus, firms operating in countries W

where the financial market presents frictions and inefficiencies, /
as is the case in Italy, should count on unrelated diversification as

a way to financially support the business. The coinsurance effect

and tax benefits can also justify the positive effect of unrelated Preniaton {/\l/{iisigsqrsc;;??;%iyls%f,“;l;;lt()l)(.jes ®
diversification on corporate value. - Market power effect (Palepu, 1985).
Therefore, the general superiority of arelated strategy compared - Internal capital market and coinsurance effect

to an unrelated strategy, as suggested in the literature, was not (He, 2009; Kuppuswamy & Villalonga, 2016;
observed in Italy. It seems that country-specific factors associated Lamont, 1997; Lewellen, 1971; Stein, 1997).
with inefficiencies in the external capital market generate superior Negative - Asymmetric information costs (Williamson,
benefits from an internal capital market. Therefore, the direction of 1985). o

. A - Coordination and organizational
futurg yesegrch be.lsedhon non-US cross—gouptry analysis seems .to be inefficiencies and costs (Berger & Ofek, 1995;
promising in elucidating the controversial link between diversifica- W \ Rajan et al,, 2000; Scharfstein & Stein, 2000).
tion and performance. Future research should be aimed at studying - Agency costs (Denis et al., 1997; Fama &
this relationship in more depth by using a cross-country sample, in Jensen, 1983; Lang & Stulz, 1994).
order to determine what kind of institutional features affect the G
value of diversification. Non-linear - Combination of previous effects (Hubbard &

A Palia, 1998; Matsusaka, 2001; Palich et al.,
2000).
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Appendix B. Robustness test on the effect of diversification
on firm value considering: ROE and In(market value of
equity)

Variables (1) (2) 3) (4) (5) (6)
ROE ROE ROE In(market value of equity) In(market value of equity) In(market value of equity)
Ly 0.444*** 0.432*** 0.439*** 0.433*** 0.437*** 0.420***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
DT (total diversification) -0.118* —0.051** -0.232 —1.042*
(0.062) (0.039) (0.208) (0.092)
DT2 (total diversification squared) 0.028* 1.026*
(0.069) (0.060)
DR (related diversification) —0.042* -0.067*
(0.068) (0.081)
DU (unrelated diversification) 0.070*** 0.351*
(0.008) (0.057)
Leverage —0.142***  -0.142**  -0.133"*  -0.157*** —0.157*** —0.165***
(0.000) (0.003) (0.003) (0.000) (0.000) (0.000)
Age —0.020* -0.018* -0.017 -0.019** —0.020** —0.020**
(0.057) (0.075) (0.131) (0.036) (0.037) (0.026)
Foreign sales 0.003 0.000 0.000 0.013 0.014 0.027
(0.946) (0.995) (0.990) (0.737) (0.741) (0.450)
Size -0.013** -0.012** -0.010* -0.010 —0.009 -0.010
(0.042) (0.034) (0.089) (0.127) (0.130) (0.111)
Tangibility 0.057 0.060 0.052 0.027 0.038 0.053
(0.300) (0.381) (0.405) (0.558) (0.440) (0.295)
Ownership concentration 0.025 0.018 0.029 0.094*** 0.093*** 0.100***
(0.516) (0.613) (0.416) (0.001) (0.001) (0.001)
Growth opp.: sales growth 0.025* 0.026* 0.032* 0.021* 0.019** 0.023**
(0.069) (0.067) (0.091) (0.043) (0.049) (0.026)
GDP 0.034* 0.037** 0.038* —0.026 —0.028 -0.027*
(0.054) (0.047) (0.065) (0.128) (0.131) (0.085)
Constant 0.046** 0.048** 0.064* 0.186 0.156 0.143*
(0.028) (0.029) (0.067) (0.163) (0.181) (0.098)
AR1 —2.39%** —2.29** —2.32%* —2.93%** —2.91%* —2.93%*
(0.000) (0.022) (0.020) (0.003) (0.004) (0.003)
AR2 0.38 0.28 0.33 0.20 0.24 0.30
(0.706) (0.776) (0.745) (0.841) (0.798) (0763)
Hansen test 74.26 70.45 72.08 67.72 67.65 64.82
(0.689) (0.691) (0.687) (0.696) (0.696) (0.698)

Note: (*), (**) and (***) indicates that coefficients are significant at 10, 5 and 1 percent level, respectively. The test AR2 is second order autocorrelation of residuals under the
null of no serial correlation. Hansen test is test of the overidentifying restrictions, under the null of instruments’ validity.

References

Ansoff, H. 1. (1958). A model for diversification. Management Science, 4(4), 392-414.

Barca, F., & Becht, M. (2001). The control of corporate Europe, European Corporate
Governance. New York, NY: Oxford University Press.

Berger, P. G., & Ofek, E. (1995). Diversification’s effect on firm value. Journal of Finan-
cial Economics, 37(1), 39-65.

Bergh, D. D. (1997). Predicting divestiture of unrelated acquisitions: An integrative
model of ex-ante conditions. Strategic Management Journal, 18(9), 715-731.
Bianco, M., & Casavola, P. (1999). Italian corporate governance: Effects on finan-
cial structure and firm performance. European Economic Review, 43(4-6),

1057-1069.

Blundell, R., & Bond, S.(1998). Initial conditions and moment restrictions in dynamic
panel data models. Journal of Econometrics, 87(1), 115-143.

Campa, J. M., & Kedia, S. (2002). Explaining the diversification discount. Journal of
Finance, 57(4), 1731-1762.

Carpenter, R., & Rondi, L. (2000). [talian corporate governance, investment and
finance. Empirica, 27(4), 365-388.

Claessens, S., Djankov, S., Fan, J. P. H., & Lang, L. H. P. (1999). Corporate diversification
in East Asia: The role of ultimate ownership and group affiliation. Working paper.
World Bank.

Datta, D. K., Rajagopalan, N., & Rasheed, A. M. A. (1991). Diversification and per-
formance: Critical review and future directions. Journal of Management Studies,
28(5), 529-558.

Denis, D. J., Denis, D. K., & Sarin, A. (1997). Agency problems, equity ownership, and
corporate diversification. Journal of Finance, 52(1), 135-160.

Fama, E. F., & Jensen, M. C. (1983). Agency problem and residual claims. Journal of
Law and Economics, 26(2), 327-350.

Fauver, L., Houston, J., & Naranjo, A. (2003). Capital market development, inter-
national integration, legal systems, and the value of corporate diversification:
A cross-country analysis. Journal of Financial and Quantitative Analysis, 38(1),
135-157.

Fuente, G., & Velasco, P. (2015). The effect of the financial crisis on the value of cor-
porate diversification in Spanish firms. Spanish Journal of Finance and Accounting,
44(1),1-23.

Gertner, R, Scharfstein, D., & Stein, J. (1994). Internal versus external capital markets.
Quarterly Journal of Economics, 109(4), 1211-1230.

Gort, M. (1962). Diversification and integration in American industry. Princeton:
Princeton University Press.

Grant, R. M., Jammine, A. P., & Thomas, H. (1988). Diversity, diversification, and
profitability among British manufacturing companies, 1972-84. Academy of
Management Journal, 31(4), 771-801.

He, X. (2009). Corporate diversification and firm value: Evidence from post-1997
data. International Review of Finance, 12(4), 359-385.

He, X. (2012). Two sides of a coin: Endogenous and exogenous effects of corporate
diversification on firm value. International Review of Finance, 9(4), 375-394.
Herndndez-Trasobares, A., & Galve-Gérriz, C. (2017). Diversification and family con-
trol as determinants of performance: A study of listed business groups. European

Research on Management and Business Economics, 23(1), 46-54.

Hoechle, D., Schmid, M., Walter, 1., & Yermack, D. (2012). How much of the diver-
sification discount can be explained by poor corporate governance? Journal of
Financial Economics, 103(1), 41-60.

Hoskisson, R. E., & Hitt, M. A. (1990). Antecedents and performance outcomes of
diversification: A review and critique of theoretical perspectives. Journal of Man-
agement, 16(2), 461-509.

Hubbard, R. G., & Palia, D. (1998). A re-examination of the conglomerate merger
wave in the 1960s: An internal capital markets view. Journal of Finance, 54(3),
1131-1151.

Jones, G. R., & Hill, C. W. L. (1988). Transaction cost analysis of strategy-structure
choice. Strategic Management Journal, 9(2), 159-172.

Khanna, T., & Palepu, K. (1997). Why focused strategies may be wrong for emerging
markets. Harvard Business Review, 75(4), 41-51.

Khanna, T., & Palepu, K. (2000). Is group affiliation profitable in emerging mar-
kets? An analysis of diversified Indian business groups. Journal of Finance, 55(2),
867-891.


http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0010
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0015
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0020
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0025
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0030
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0035
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0040
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0045
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0050
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0055
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0060
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0065
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0070
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0075
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0080
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0085
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0090
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0095
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0100
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0105
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0110
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9005
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0115
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0120
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0125

70 M. La Rocca et al. / European Research on Management and Business Economics 24 (2018) 63-70

Kim, E. H., & McConnell, J. J. (1977). Corporate mergers and the co-insurance of
corporate debt. Journal of Finance, 32(2), 349-365.

Kuppuswamy, V., & Villalonga, B. (2016). Does diversification create value in the
presence of external financing constraints? Evidence from the 2007-2009 finan-
cial crisis. Management Science, 62(4), 905-923.

La Porta, R., Lopez de Silanes, F., Shleifer, A., & Vishny, R. W. (1999). Corporate
ownership around the world. Journal of Finance, 54(2), 471-517.

Lamont, O. (1997). Cash flow and investment: Evidence from internal capital mar-
kets. Journal of Finance, 52(1), 83-109.

Lamont, O., & Polk, C.(2000). Does diversification destroy value? Evidence from industry
stocks. Working paper. University of Chicago.

Lang, L. H. P., & Stulz, R. M. (1994). Tobin’s q, corporate diversification and firm
performance. Journal of Political Economy, 102(6), 1248-1280.

Lewellen, W.(1971). A pure financial rationale for the conglomerate merger activity.
Journal of Finance, 26(2), 521-537.

Lins, K., & Servaes, H. (1999). International evidence on the value of corporate diver-
sification. Journal of Finance, 54(6), 2215-2239.

Lins, K., & Servaes, H. (2002). Is corporate diversification beneficial in emerging
markets? Financial Management, 31(2), 5-31.

Markides, C. C., & Williamson, P. J. (1994). Related diversification, core com-
petences and corporate performance. Strategic Management Journal, 15(S2),
149-165.

Markides, C. C., & Williamson, P. J. (1996). Corporate diversification and organiza-
tional structure: A resource-based view. Academy of Management Journal, 39(2),
340-367.

Markides, C. C. (1996). Diversification, refocusing and economic performance. London:
MIT Press.

Martin, K. J., & Sayrak, A. (2003). Corporate diversification and shareholder value: A
survey of recent literature. Journal of Corporate Finance, 9(1), 37-57.

Matsusaka John, G. (2001). Corporate diversification, value maximization and orga-
nizational capabilities. The Journal of Business, 74(3), 409-431.

Menéndez-Alonso, E. J. (2003). Does diversification strategy matter in explaining
capital structure? Some evidence from Spain. Applied Financial Economics, 13(6),
427-430.

Nayyar, P. (1992). On the measurement of corporate diversification strategy:
Evidence from large U.S. service firms. Strategic Management Journal, 13(3),
219-235.

Palepu, K. (1985). Diversification strategy, profit performance and the entropy mea-
sure. Strategic Management Journal, 6(3), 239-255.

Palich, L., Cardinal, L., & Miller, C. (2000). Curvilinearity in the diversification-
performance linkage: An examination over three decades of research. Strategic
Management Journal, 21(2), 155-174.

Panzar, J., & Willig, R. (1981). Economies of scope. American Economic Review, 71(2),
268-272.

Prowse, S.(1990). Institutional investment patterns and corporate financial behavior
in the United States and Japan. Journal of Financial Economics, 27(1), 43-66.
Rajan, R,, Servaes, H., & Zingales, L. (2000). The cost of diversity: The diversification

discount and inefficient investment. Journal of Finance, 55(1), 35-80.

Ramanujam, V., & Varadarajan, P. (1989). Research on corporate diversification: A
synthesis. Strategic Management Journal, 10(6), 523-551.

Scharfstein, D. S., & Stein, J. C. (2000). The dark side of internal capital markets:
Divisional rent-seeking and inefficient investment. Journal of Finance, 55(6),
2537-2564.

Servaes, H. (1996). The value of diversification during the conglomerate merger
wave. Journal of Finance, 51(4), 1201-1225.

Seth, A. (1990). Value creation in acquisitions: A re-examination of performance
issues. Strategic Journal Management, 11(2), 99-115.

Stein, J. (1997). Internal capital markets and competition for corporate resources.
Journal of Finance, 52(1), 111-133.

Tallman, S., & Li, J. (1996). Effects of international diversity and product diversity on
the performance of multinational firms. Academy of Management Journal, 39(1),
179-196.

Villalonga, B.(2004a). Does diversification cause the diversification discount? Finan-
cial Management, 33(2), 5-27.

Villalonga, B. (2004b). Diversification discount or premium? New evidence from the
business information tracking series. Journal of Finance, 59(2), 475-502.

Williamson, O. E. (1985). The economic institutions of capitalism. New York, NY: The
Free Press.


http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0130
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0135
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0140
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0145
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0150
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0155
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0160
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0165
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0170
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0175
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0180
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0185
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0190
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref9000
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0195
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0200
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0205
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0210
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0215
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0220
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0225
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0230
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0235
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0240
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0245
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0250
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0255
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0260
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0265
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270
http://refhub.elsevier.com/S2444-8834(18)30007-X/sbref0270

	Multibusiness firms and performance in Italy. What role does relatedness play?
	1 Introduction
	2 Literature review and hypothesis
	2.1 Positive relationship between diversification and value
	2.2 Negative relationship between diversification and value
	2.3 Curvilinear relationship between diversification and value
	2.4 The relationship between diversification and value is dependent on relatedness

	3 Methodology and variables
	4 Data and descriptives
	5 Results
	6 Conclusion
	Appendix A Main relationships between diversification and value
	Appendix B Robustness test on the effect of diversification on firm value considering: ROE and ln(market value of equity)
	References


